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PREFACE. 


The  prevailing  impression  that  the  subject  of  Nervous  Diseases  pre- 
sents peculiar  difficulties  has  but  slight  foundation  in  fact.  No  branch  of 
medicine  can  be  grasped  without  serious  study,  and,  granting  this,  the 
student  and  practitioner  can  approach  neurology  with  confidence.  Pos- 
sibly the  difficulty  is  not  inherent  so  much  in  the  subject  as  in  the  manner 
of  its  presentation,  a  belief  which  has  led,  after  careftil  study,  to  the 
somewhat  novel  arrangement  of  this  work. 

In  brief,  the  general  affections  are  considered  first,  and  attention  is 
then  progressively  directed  to  those  which  are  more  and  more  special 
The  advantages  of  this  arrangement  are  universally  recognized  in  the 
other  sciences,  and  its  applicability  to  medicine  seems  hardly  to  need 
demon:<tration.  Further,  diseases  clinically  allied  have  been  considered 
in  closie  connection,  and  by  this  means  it  has  l>een  sought  to  accentuate 
the  practical  features  of  the  subject.  In  building  upon  this  basis  atten- 
tion has  also  been  devoted  to  the  anatomy  and  physiology  of  the  ner\'ous 
system,  these  subjects  being  incorporated  with  the  consideration  of  the 
various  diseases.  The  choice  of  subjects  and  the  space  devoteil  to  each 
have  been  arranged  with  special  reference  to  practical  needs,  and  it  is 
}>elieved  that  the  mode  of  handling  details  is  conducive  to  clearness, 
utility,  and  completeness. 

A  glance  at  the  List  of  Contributors,  opposite  the  title-page,  will  show 
that  thL«  volume  represents  the  views  of  writers  widely  recognized  as 
authorities  in  neurological  science,  and  especially  known  in  connection 
with  the  subjects  assigned  to  them.  The  work  is  likewise  representative 
of  our  great  medical  schools,  and  hence  it  embodies  not  only  high 
authoritv,  l)ut  is  likewise  illustrative  of  the  best  methods  of  instruction. 

VriH:  use  has  been  made  of  illustrations  in  black  and  colors.  The 
series  of  pictures  is  largely  original,  and  where  authenticity  is   reijuisite 
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it  has  been  attained  by  photographic  methods.  It  is  confidently  hoped 
that  the  other  engravings,  and  especially  those  which  are  diagrammatic, 
will  be  found  ^11  of  assistance. 

In  conclusion,  the  editor  desires  to  extend  his  sincere  thanks  to  his 
colleagues  for  their  recognition  of  the  importance  of  the  work  and  their 
earnest  support  in  its  production. 

F.  X.  DERCUM. 

Philadblpbia,  September,  1895. 
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CHAPTEK  I./ 
GENERAL  COXSIDERA™ 

By  s.  weir   MITCHELL,  M.D,  and  F.  X.  DERCUM,  M.D. 

F<  'R  a  ^r^fneration  pa^  diseases  of  the  nervouB  system  have  attracted  an 

rTrr-irKivar-mg   amount  of  attention.     Little   by  little  they  have  become 

*»^<:T  underwood  and  have  gradually  assumed  the  importance  of  a  well- 

k£D^i  •i^partment  of  medical  knowledge.     However,  unlike  guch  special- 

tits'  m.*  «ii!>^4kffe^  of  the  eve  and  ear,  no  line  of  demarcation  exists  between  thii« 

«irp:irtiiient  and  general  medicine.     Indeed,  the  two  touch  at  almost  every 

l»*mt  and  can  never  be  entirely  separated.     At  the  same  time  the  field  of 

*^rrv-4i!!.  *li7€A9e:^  has  become  so  vast  and  the  details  so  intricate  that  special 

-T3«iv  i:>  alit4i>lutely  demanded. 

&rf«>re  «lir€S^e  can  be  intelligently  considered,  a  knowledge  of  normal 
<ri«-nir^  mxist  first  be  acquired.  Especially  is  this  true  of  diseases  of  the 
QfTT-  <k?>  •y^tem.  Here  a  kiK>wledge  of  morphology  is  of  supreme  importance. 
X-iC  ••nlv  moat  the  student  be  familiar  with  gross  relations  and  minute  detail?^, 
Hct  ai</  with  general  principles.  To  this  end  his  studies  should  not  be  con- 
ttDfii  t#>  nuuu  bat  should,  if  poaeible,  include  general  biology.  An  under- 
Kaii*iin;r  *A  nervous  structure  is  hardlvpoasible  without  a  knowle^lge  of 
^m>^r:*>Vrzy  and  comparative  anatomy.  The  lessons  taught  by  ther^e  xfcicfnceK 
m^t-  rleflj-  much  tluU  is  otherwise  inexplicable  and  give  to  the  student  a 
f«<iD«iati«»a  for  a  broad  and  philosophical  grasp  of  the  subject. 

The  <ndy  of  the  diseases  of  the  nervous  system  embraces  of  nece^ity  a 

<ykA\  *»f  it«  pathology.     The  pathological  processes  at  work  are  many  of 

:hrm  o»mn[>«*n   to  the  body  as  a  whole.     Such,  for  instance,  are  the  vari^iUb* 

f'Tizf  of  infl^mmatioo,  some  forms  of  sclerosis,  and  several  forms  of  tuny>r, 

\  -»-^.     ^-   in    «1i«€^2S€^   of   Other  oreans,   morbid   rirr»c*!!¥««  mav  af^-t   uri- 
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of  nervous  diseases  heredity  frequently  plays  an  important  part.  This  fact 
lends  a  peculiar  value  to  the  family  history.  As  far  as  possible,  facts  bearing 
uiX)n  any  diseases  from  which  the  parents  or  other  relatives  may  have  suf- 
fered should  be  brought  to  light.  Special  attention  should,  of  course,  be 
paid  to  those  which  b^r  directly  upon  the  nervous  system.  In  this  connec- 
tion it  is  not  sufficient  merely  to  inquire  whether  a  grandparent,  father  or 
mother,  uncle  or  aunt,  brother  or  sister  has  been  insane,  has  had  epilepsy  or 
other  nervous  affection,  but  also  to  determine  whether  there  be  a  nistory  of 
alcoholic  excess,  of  dissipation,  of  gout,  of  rheumatism,  of  syphilis,  and  even 
of  tuberculosis  in  the  ancestry. 

The  nervous  features  presented  by  family  histories  are  of  three  kinds. 
The  first  is  illustrated  by  a  class  of  patients  in  whom  we  obtain  merely  a 
history  of  general  ner\'ousness,  of  irritability,  of  invalidism,  or  of  chronic 
headaches  as  existing  in  this  or  that  member  of  the  family.  In  other  words, 
we  obtain  a  history  which  is  suggestive,  other  things  equal,  of  a  neurasthenic 
strain  in  the  ancestry.  The  second  is  illustrated  by  a  class  from  which  we 
learn  that  one  or  more  relatives  have  suffered  from  insanity,  epilepsy,  or 
organic  ner\'ous  disease;  or  there  may  be  a  history  of  suicide,  of  an 
occasional  feeble-minded  or  idiotic  child,  or  of  strange  personal  eccen- 
tricities. A  patient  with  such  a  historv  is  more  or  less  liable  to  serious 
nervous  or  mental  disease ;  he  is  apt  to  liave  what  Is  known  as  "  the  neuro- 
pathic constitution  "  or  the  "  insane  neurosis,"  as  it  is  also  called.  There 
IS  in  such  a  patient  an  inherent  tendency  to  certain  forms  of  ner\^ous  degene- 
ration. The  third  is  illustrated  bv  a  class  of  patients  in  whose  family  his- 
tories nervous  features  are  apparently  lacking,  but  in  their  stead  various  ele- 
ments are  present  also  potent  for  ill ;  among  them  are  alcoholism,  the  various 
diathetic  diseases,  such  as  gout  and  rheumatism,  and  infectious  diseases,  such 
as  syphilis  and  tuberculosis.  That  alcoholism  in  the  ancestors  is  of  grave 
signincance  is  shown  by  two  facts :  first,  the  admitted  physical  inferiority  of 
the  children  of  alcoholic  parents,  and,  secondly,  the  transmission  of  the  alco- 
holic habit  from  one  generation  to  another.  Diathetic  affections,  in  their 
turn,  are  not  infrequently  related  to  neurasthenia,  migraine,  and  other  func- 
tional ner\'ous  troubles  in  the  oflfepring.  The  importance  of  syphilig  in  the 
ancestry  Is  shown  either  bv  the  direct  transmission  of  the  disease  to  the 
foetus,  causing,  among  other  things,  an  arrest  of  development,  or  by  the  pro- 
duction of  a  markedly  neurasthenic  and  feeble  stock. 

As  in  all  other  classes  of  affections,  the  personal  history  is  also  of  great 
importance.  The  method  of  eliciting  it  differs  in  no  respect  from  that  used 
in  studying  other  diseases.  Our  inquiries  should  be  especially  directed  to 
determine  whether  the  nervous  system  of  the  patient  has  been  normal  in  its 
development,  whether  it  has  sho>\'n  itself  prone  to  disturbances,  and,  finally, 
whether  it  has  been  exposed  to  certain  deleterious  influences.  Thus  we 
inquire  in  certain  cases,  as  to  the  time  when  the  child  began  to  talk,  what 
progress  it  made  at  school,  whether  or  not  at  the  age  of  puberty  nervous 
symptoms  were  present,  and  whether  or  not  during  adolescence  the  mental 
and  emotional  life  of  the  individual  was  normal.  Further,  we  should  inquire 
as  to  the  history  of  convulsioiLs  in  early  childhood,  of  frequently  recurring 
headaches,  of  neuralgia,  or  of  excessive  irritability  and  ner\'ousness.  Finally, 
we  must  question  our  patient  as  to  a  history  of  grave  illnesses,  of  exposure, 
of  injuries,  of  alcoholic  and  other  excesses.  In  this  connection,  too,  it  is  of 
the  greatest  importance  to  determine  the  existence  of  syphilitic  infection,  or, 
if  this  be  denied,  a  history'  of  promiscuous  exposure.  In  no  other  class  of 
diseases  does  syphilis  play  so  great  a  rofe.  Questions  directed  to  determine 
the  presence  or  absence  of  this  malady  are,  in  organic  nervous  affections, 
al>solutelv  essential. 
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The  part  plaved  by  alcohol  is  second  in  importance  only  to  the  part  played 
by  syphilis,  'f  he  aSuse  of  tobacco,  tea,  coffee,  and  of  the  various  narcotics 
should  also  be  carefiilly  inquired  into.  Further,  in  addition  to  the  toxic  agents 
which  the  patient  voluntarily  ingests,  there  are  others  which,  by  being  acciden- 
tal ingredients  of  food  or  drmk,  may  profoundly  aff*eet  the  ner\'ous  apparatus. 
This  is  especially  true  of  the  various  metallic  poisons — e,  g.,  lead  and  arsenic. 

The  history  of  the  sexual  life  of  the  patient  is  also  of  great  importance. 
8exual  excess,  and  especially  abnormalities  in  the  performance  of  the  sexual 
act  (see  Chapter  II.),  are  definitely  related  to  various  ftinctional  and  organic 
nervous  diseases.  Further,  disease  of  the  sexual  apparatus,  such  as  strictures 
of  the  urethra  in  men  or  organic  disease  of  the  ovaries  and  tubes  in  women, 
react  profoundly  upon  the  nervous  system. 

Various  other  racts  in  the  personal  history  relating  to  deleterious  influ- 
ences acting  on  the  nervous  system  could  be  here  enumerated ;  they  are, 
however,  considered  in  detail  in  the  following  chapters. 

Next  in  order  is  the  direct  examination  of  the  patient.  First,  in  a  general 
way,  we  notice  peculiarities  of  posture,  of  gait,  and  of  general  movements ; 
the  presence  of  any  gross  deformity,  of  marked  paralysis,  or  the  wasting 
of  a  limb.  We  note  also  the  patient *s  method  of  talking,  his  manner 
of  explaining  his  case,  his  gestures,  and  his  facial  expression.  By  this 
means  we  are  often  enabled  roughly  to  classify  the  case  with  this  or  that 
group  of  nervous  affections.  Of  course,  a  detailed  examination  is  invariably 
necessary,  and  must  be  made  in  a  systematic  manner.  Inasmuch  as  the 
nervous  system  is  extremely  complex,  tKe  symptoms  produced  by  its  derange- 
ment are  manifold.  They  may  present  themselves  as  anomalies  of  motion,  of 
sensation,  of  reflex  action,  of  nutrition,  of  intellectual  and  emotional  activity, 
or  as  disturbances  of  various  visceral  functions. 

Fig.  1. 
Forward. 


Right.    __X^^      ^^^  JL    //  Left. 


Backward. 

TracinK  of  the  sway  in  a  healthy  mau.  (HiN^toxLE.)  In  taking  the  above  tracing  a  piece  of  black- 
ened cardboard  was  fixed  in  a  horizontal  position  above  the  head  of  a  normal  man  standing  in  the 
position  described  in  the  text.  The  subject  wore  a  cap,  upon  the  centre  of  which  was  mounted  a 
omll  stylofc. 

In  our  detailed  examination,  we  note  fii-st  whether  the  patient  is  able  to 
maintain  an  upright  position  without  j*waying  to  either  side  or  forward  or 
l»ckward  more  than  normally.  In  other  words,  we  determine  his  xtailoti — 
I.  f.,  his  power  of  maintaining  his  equilibrium.  As  Ls  well  known,  a  healthy 
man  .standing  erect  sways  a  little  to  and  fro.  No  one  can  stand  absohitelv 
rtill.  The  sway  taking  place  in  health  ha**  l>een  studied  by  8.  Weir  Mitchell 
and  Guy  Hinsdale.*  They  found  that  a  man  standing  with  his  feet  close 
together,  heeb*  and  toes  ap|M)se(l,  sways  forward,  backward,  and  laterally, 
U\t  that  this  sway  is  usually  more  pronounced  in  certain  directions.     "The 

1  American  Journal  of  the  Medical  Sciences,  April,  1887. 
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first  movement  ia  almost  iuvariably  foruard,  then  there  is  a  counterbalancing 
effort,  bringing  the  body  backward  and  usually  to  the  right."  The  more 
pronouucea  swnyiiig  ia  in  the  autero-posterior  line.    Normal  men  and  n'omen 


have  an  average  away 
about  three-quarters  of 


the  fom'ard  and  backward  direction,  and 
inch  laterally.  As  is  shown  in  the  accompanying 
tracing  (Fig.  1),  the  foricard  sivai/  is  largely  in 
excess  of  the  tHiekivard  t^cay,  and,  further,  that 
ement  to  the  right  is  largely  in  excess  of 
■ement  to  the  left;  in  other  words,  the  nor- 
mal sway  ia  distinctly  antei-o-dejiral.  As  Hins- 
dale has  shown,  in  left-handed  persons  the  sway 
is  often  anteru-8iui»tral.  Cloeuig  the  eyes  in- 
creases the  amount  of  sway  about  50  per  cent. 

If  the  power  of  maintaining  the  equilibrium 
be  impaired,  swaying  becomes  e.vaggerated  (see 
Fig.  2  >.  Further,  if  the  eyes  be  dosed,  so  that 
the  patient  is  denied  their  guidance,  thia  sj'mp- 
toni  becomes  still  more  marked.  In  excessive 
swaying,  such  as  occurs  in  locomotor  ataxia,  the 
patient  may  even  fail  while  this  test  is  being 
made,  Thia  symptom — i.  e.,  the  increaaed  sway 
u)>nn  closure  of  the  eyes — is  technically  known 
as  the  Hoiiiberg  mimptom. 

We  next  direct  our  attention  to  the  other 
motor  symptoms.  AVe  begin  by  studying  the 
ijiiil.  rt'e  note  whether  the  limbs  are  used  as 
readily  and  as  freely  as  in  health,  whether  they 
are  weak,  whether  they  are  held  rigidly  and 
scra[)ed  along  the  ground,  or  whether  they  are 
awkwardly  thrown  from  place  to  place.      The 
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typical  abnonnal  gaits  naturally  group  themselves  into  the  ataxic  gait,  in 
which  the  movements  are  not  properly  co-ordinated;  the  spastic  gait,  in 
which  the  1^  are  held  very  rigidly  ;  and,  lastly,  the  various  gaits  of  simple 
weakness,  in  which  one  or  both  legs  are  partially  paralyzed.  It  will  be  best 
to  study  briefly  the  elements  of  the  normal  walk,  so  that  the  differences  be- 
tween it  and  the  various  abnormal  gaits  will  be  more  readily  comprehended. 
In  walking  a  series  of  oscillations  are  performed  by  the  trunk,  and  these 
oscillations  take  place  in  three  different  directions :  First,  an  oscillation  in 
the  horizontal  durection,  the  trunk  swaying  from  side  to  side ;  secondly,  an 
oscillation  in  the  vertical  direction,  the  trunk  rising  and  falling;  and, 
thirdly,  an  oscillation  in  the  fonvard  direction,  the  trunk  being  propelled 
forward  by  a  series  of  regularly  recurring  impulses.  The  curves  described 
have  been  studied  in  detail  by  Dercum.*  In  Fig.  4  \s  traced  the  oscilla- 
tion of  a  point  upon  the  head  in  a  vertical  direction.     In  Fig.  5  is  traced 
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niostimting  the  vertical  aad  lateral  oscillations  of  the  head  and  pelvis  in  the  normal  walk.  Fig. 
4  represents  the  vertical  oscillation  of  the  point  upon  the  head.  Fig.  5  represents  the  lateral  a«cil- 
latioo  of  the  same  point.  Fig.  6  represents  the  vertical  oscillation  of  the  superior  spinous  process 
of  the  ilium.    Fig.  7  represents  its  lateral  oscillation. 

the  oscillation  of  the  .same  point  in  a  lateral  direction.  Fig.  G  represents 
the  ri:<e  and  fall  of  the  superior  .spinou.'^  process  of  the  ilium,  while  Fig.  7 
representi*  the  lateral  oscillation  of  the  same  point.  These  curves  are  inter- 
esting as  demonstrating  slight  difterences  in  the  character  of  the  movement 
in  various  portions  of  the  IkxIv  ;  thus  it  will  be  seen  at  once  that  the  ampli- 
tude of  the  vertical  movement  of  the  hip  is  decidedly  greater  than  that  of 
the  head.  At  the  .^anie  time  it  is  noted  tiiat  the  lateral  sway  of  the  hip  is 
much  less  than  that  of  the  head.  These  facts  are  in  keeping  with  what  we 
wouhl  expect  on  a  priori  ground*.     The  ])elvis  is  relatively  fixed  and  not 

»  Dercum,  F.  X.:  Tmnsactions  of  the  College  of  Physicians,  Philadelphia,  1887. 
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nearly  so  free  to  move  in  a  lateral  diiectiou  ae  i* 
the  trunk  ;  and,  again,  the  tilting'  of  a  column  is  > 
upper  and  free  eml.  As  Ji  matter  of  fact,  nlst'.- 
more  pronounced  toward  the  right  than  Iowa^. 
monj]  with  the  more  pronounced  away  to  the  rigi. 
It  is,  however,  the  movement  of  the  leg  and  f- 
In  Fig.  8  are  represented  the  curves  described  h\ 


the  course  of  a  single  step.    The  »ipi>er  line  repreeenta 
malleolus.     It  ia  seen  at  a  glance  that  this  cun'e  is  mi 
elements.    The  curve  I)egin.«  Itv  the  malleolus  sweepi 
the  radius  of  which  centres  in  the  ball  of  the  great  toe.   - 
the  centre  of  rotation  is  trauwferrwl  to  the  fifi  of  the  grea. 
of  the  cun'e  up  to  its  high&--t  [joint  is  the  result  of  the  fi 
of  the  forivam  movement  of  the  i>clvis;  thence  to  the 
heel  upon  the  ground  the  curve  L"  the  resultant  of  a  CO 
which  three  principiil  elements  are  distiugiiishable :  fin- 
meal;  second,  afiill;  and,  third,  aforiitiiti  itiorement,  tin 
the  movement  fonvard  of  the  body  vn  a  whole.    The  fir 
those  of  a  cycloid,  and  the  fmit  therefore  falls  to  the  gr 
equal,  ali/mj  the  line  iif  mi-ijieil  ihireitt.     A  fourth  element 
slight  secondarj'  rUe  occurring  in  the  curve  just  previous 
The  significancv  of  this  secondary'  rise  is  as  follows :  We  notK 
the  pofsive  log  in  swinging  forward  in  its  cycloid-like  desce 
diatelv  strike  the  ground,  hut  that  ju.^^  previous  to  the  impt 
a  slight  aft.'ent.     It  i"  relatively  Aov  in  the  beginning,  but 
in  velocity  until  the  step  is  almost  completed,  when  a  slow ' 
again  takes  plac-e.     This  slowing  of  movement  is  coincide 
ondurj-  rise  (see  Fig.  ID).     The  impact  of  the  heel  upon  th,- 
innde  without  any  waxle  of  forte  and  with  a  minimum 
When,  in  addition,  we  retiect  that  the  heel  is  but  a  pai » 
lever,  and  that  the  muscles  attachcil  to  this  lever  are  etasti(^>« 
the  jar  of  imjutct  is  indeed  reduced  to  a  mininnim. 

It  is  ftirthcr  of  interest  tu  note  that  the  weight  is  rapidh 
the  outer  edge  of  the  f<Kit,  and  thence  again  to  the  ball  of  ' 
preparatory  to  the  next  propulsive  efioil.  A  complex  rotator', 
the  foot  therefore  takes  place. 

As  seen  in  Fig.  tl  and  Fig.  10,  the  rate  of  motion  is  not 
uuiform. 

With  a  clear  conceplion  of  the  normal  walk  Iiefore  us,  the 
motor  ata.tia  ami  of  lateral  sclerosiji,  which  can  be  taken  aa 
various  ataxic  an<l  spastic  gaits,  iK'conie  cattily  understood.   In 
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we  will  consider  first,  the  lateral  sway  of  the  trunk  aud  head  is  much  in- 
creased. It  is  also  very  irregular  and  i:?  enormously  esaggcrate<l  by  closure  of 
the  eye^  When  we  come  to  study  the  movements  of  the  legs  ive  find  that 
they  abo  are  verv  irregular.  When,  however,  they  are  closely  studied,  either 
in  the  living  subject  or,  better  still,  in  serial  photographs  (see  Chapter  XX.), 


the  virtatlom  In  ihe  poellfom 
k  allgbl  KcoDdary  rlae  md  Ibe 


the  l«g  and  toot,  u  alsci  th«  rarylDg  n 

igf  befns  alw&j-B  [he  Mme. 
ifacl  of  the  heel  aa  Ibe  grouni). 


we  note  that  two  factors  are  constant,  namely,  an  increase  in  the  outward  sway 
of  the  foot,  and,  secondly,  an  increase  in  the  height  to  which  the  foot  is  raised 
iron!  the  ground.  The  cun^es  or  trajectories  of  the  movement  of  the  foot 
"litfer  therefore  strikingly  from  the  corresponding  trajectories  of  the  normal 
walk.     This  is  readily  seen  by  a  eompari^n  of  the  curves  of  Fig.  11   with 


^ 1  !  1  1 



Ke-pteKDU  [be  Teriloil  siid  lutenl  oscLlliitioiia  of  ihe  foot  In  tbe  cue  of  locomolor  ateila.  the 
(iieniBl  nulleoliu  being  Uken  as  a  Hieil  poinl.  Tbe  illrecliuii  of  the  raovement  t<  ftom  led  to 
ilfbi. 

th'w  "i  Fig.  >i.  The  altitmle  nf  the  vertical  tmjectury  is  seen  to  I*  very 
much  greater,  while  the  outwanl  sway  is  also  much  exaggerated.  The 
vertical  trajectory  is  made  up  nf  the  same  elements  as  the  corresiMindiug  line 
of  the  iKirnml  gait,  namely :  first,  a  short  curve  (le|>eiidiiig  upriu  ihe  iijiward 
riiiation  <if  the  mallenlus  upon  a  radius  centring  in  the  hall  <if  the  great  toe ; 
Hf-inilly,  a  curve  det>endi]ig  upm  the  centiv  nf  rntatiim  In-ing  transfcrrc"!  to 
the  tip  I'f  the  great  toe.  This  curve  again  piL-^si-s  inseusihlv  inin  <ine  caused 
I.V  the  Hexi-m  of  the  leg  on  the  thigh  and  tlic  ..uivard  in..vVnicnl  of  the  lup. 
A  nCerencc  l.>  Fig.  12  will  show  that  the  ficxiou  »f  the  leg  is  much  more 
iaarke<l  than  in  the  normal  walk,  and,  consiipicntly,  (he  corrc>]icuiding  por- 
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tion  of  the  curve  is  higher.  Not  oniv  is  the  altitude  of  the  c 
but  the  lall  of  the  foot  is  irregular,  ^apecially  do  we  notice  i 
fails  to  make  the  slight  secondary  rise  wnich  occurs  in  the  nori: 
before  the  impact  on  the  ground  is  made ;  in  fact,  the  cur\-e  su 


as  though  the  impact  were  made  by  a  sudden  descent.  Furth 
note  that  the  outward  sway  is  also  increased,  we  note  again  th 
irregular. 

When  we  come  to  the  spastic  gait,  such  as  is  typified  in  late 
we  find  that  the  amplitudes  of  the  cun'es  described  by  the  foot  ■■ 
This  is  readily  seen  by  reference  to  Fig.  14,  as  well  as  the  cun'e 


In  Fig.  13  ate  reprcMni 
■cleroiLi,  tbe  external  id 
from  left  to  rtghl. 

\\'heii  we  compare  the  vertical  trajectory  in  this  instance  with  i 
normal  walk,  rig.  8,  we  note  at  once  that  the  altitude  of  tt 
much  diminished,  and  we  also  find  that  the  outward  sway 
to  a  minimum.  In  other  word;?,  in  this  gait  the  leg  is  held  v 
There  is  but  little  action  nt  the  knee,  and  the  f'Kit  is  barely,  if  at 
from  the  ground.  At  the  same  time,  instead  of  being  well  aljdi 
really  adduote<l.  Indeed,  the  advancing  foot  at  the  iwmpletion  oi 
ment  may  lie  brought  so  for  within  the  me^linn  line  as  to  get  in 
its  fellow.     This  cro*iiig  of  the  feet  L*  every  now  and  then  seen  in 
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guts  of  hyeteria.  As  regards  the  lateral  sway  of  the  truuk  in  the  spastic 
gait,  it  is  groesly  exaggerated,  and  it  always  takes  place  toward  the  side 
opposite  the  advancing  leg.  It  is  only  by  means  of  this  grossly  exaggerated 
sway  that  the  leg  can  be  advanced  at  all  in  many  case^.     The  swny  tilts  the 

Elvis,  and  thus  assists  in  raising  the  foot  from  the  ground.  This  exaggerated 
leral  sway  seen  in  the  spastic  gait  differs,  however,  radically  from  the 
excesBive  sway  of  ataxia  in  that  it  is  neither  irregular  nor  spontaneous,  but 
distinctly  associated  with  the  effort  of  moving  the  limbs.  The  spastic  gait 
is,  further,  relatively  slow- — certainly  much  slower  than  the  normal  walk,  and 
decidedly  slower  than  the  gait  in  ataxia.  When  spastic  paralysis  is  confined 
to  one  side  of  the  body,  the  peculiarities  in  the  movements  of  foot  and  leg, 
inrt  described,  are  limited,  of  course,  to  the  paralyzed  aide.  Occasionally 
m  such  cases  the  foot,  instead  of  being  closely  approximated  to  the  median 
hne,  is  well  thrown  out  by  the  tilting  of  the  trunk  toward  the  sound  side. 


D  Pig.  14  >re  •een  the  relative  poalUoiu  oT  tt 


In  the  gait  of  simple  weakness,  such  as  that  f«en  in  jtartial  loss  of  power 
in  both  legs,  it  will  \k  noticed  that  the  feet  are  thrown  forward  in  a  i«issive 
or  pendulum-like  manner,  and  that  the  weight  Ls  not  tni:^ted  to  the  teg  rest- 
ing upon  the  groun<l  until  the  knee  has  lieen  thrown  far  back — I.  c,  Ims 
become  slightly  retroflexed  or  locked.  This  exi>e<lient  the  patient  uiicon- 
eciously  adopts  in  order  to  make  n  collajtse  from  sudden  flexion  impossible. 
This  is  in  marked  contrast  with  what  Ls  seen  in  the  normal  leg.  When  a 
simple  weakncM  is  limited  to  one  leg  the  latter  is  carried  forward  in  a  help- 
lew  <ir  [K-ndulum-like  manner,  and  the  weight  of  the  Ixidy  is  not  thrtiwn  upon 
it  until,  us  in  the  previous  in^^timce,  it  ha"  l>ec<>me  well  lucked  nt  the  knee. 
Sjiecial  gaits  due  to  the  paralysis  or  contractures  of  !')>ecial  muscles  or  grouiw 
(if  muscles  are  described  whenever  necessary  in  the  text. 

At  times  it  is  important  to  study  the  movements  iif  the  lep"  not  only  in  the 
erect  )w»iition,  but  also  when  the  patient  \*  lying  flat  upon  his  Iwck,  upon  his 
i<iile,  or  even  prone. 

It  L"  evitlent  that  the  various  tests  for  muscular  co-onlination  are  directly 
relateil  to  the  test«  for  station.  It  follows  that  a  patient  whi>se  station  is 
Iwlow  normal  is  apt  to  reveal  lack  of  co-ordination  or  'it'iTi'i  In  his  jnut. 

Next  we  examine  the  arms.  Here  again  we  delermino  whether  movement 
is  modified,  whether  it  is  im[>aired  so  ils  to  indicate  either  weakness  or  rigid- 
ity, or  whether  there  is  lack  of  proper  co-ordination.  We  test  the  strength 
of  the  arm  in  various  wai-s.     A  fair  idea  cnu  l»e  obtainetl  by  asking  the 
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By  S.  weir  MITCHELL,  M.D.,  and  F.  X.  DERCUM,  M.D. 

For  a  generation  past  diseases  of  the  nervous  system  have  attracted  an 
ever-increasing  amount  of  attention.  Little  by  little  they  have  become 
better  understood  and  have  gradually  assumed  the  importance  of  a  well- 
defined  department  of  medical  knowledge.  However,  unlike  such  special- 
ties as  diseases  of  the  eve  and  ear,  no  line  of  demarcation  exists  between  this 
department  and  general  medicine.  Indeed,  the  two  touch  at  almost  every 
point  and  can  never  be  entirely  separated.  At  the  same  time  the  field  of 
nervous  diseases  has  become  so  vast  and  the  details  so  intricate  that  special 
study  is  absolutely  demanded. 

Before  disease  can  be  intelligently  considered,  a  knowledge  of  normal 
jstructure  must  first  be  acquired.  Especially  is  this  true  of  diseases  of  the 
nervous  system.  Here  a  knowle<lge  of  morphology  is  of  supreme  imjK)rtance. 
Not  only  must  the  student  be  familiar  with  gross  relations  and  minute  details, 
hut  also  with  general  principles.  To  this  end  his  studies  should  not  be  con- 
fiue<l  to  man,  but  should,  if  possil)le,  include  general  biology.  An  under- 
!itan<ling  of  ner\'ous  structure  is  hardly  possible  without  a  knowledge  of 
embryology  and  comparative  anatomy.  The  lessons  taught  by  these  sciences 
make  clear  much  that  is  otherwise  inexplicable  and  give  to  the  student  a 
foundation  for  a  broad  and  philosophical  grasp  of  the  subject. 

The  studv  of  the  diseases  of  the  ners^ous  svsteni  embraces  of  necessitv  a 
study  of  its  pathology.  The  pathological  processes  at  work  are  many  of 
them  common  to  the  body  as  a  whole.  Such,  for  instance,  are  the  various 
forms  of  inflammation,  some  forms  of  sclerosis,  and  several  forms  of  tuuK^r. 
A<rain,  as  in  diseases  of  other  organs,  morbid  processes  may  affect  j)ri- 
niarily  either  the  parenchyma  or  the  supporting  and  protective  structures ; 
that  is,  they  may  affect  primarily  the  ners^ous  elements,  the  nerve  cells  and 
fibres,  or  the  neuroglia,  the  connective  tissue,  and  the  enveloping  membranes. 
The  blcxnlvessels,  also,  are  subject  to  changes  similar  to  those  which  they 
iinderg<»  eL*ewhere.  In  general  terms,  with  the  exception  of  certain  new 
formations,  such  as  gliomata,  and  with  the  further  exception  of  a  special 
form  of  parenchymatous  degeneration  known  as  tract  or  Wallerian  degene- 
ration, the  morbid  changes  in  the  nervous  system  resemble  the  chang(.»s  found 
in  other  tissues. 

On  the  other  hand,  in  their  clinical  aspects  nervous  diseases  present  numer- 
ous sj)ecial  features.  This  is  true  not  only  of  symptoms,  but  also  of  the 
family  and  [Kjrsonal  histories.     Thus  it  is  noteworthy  that  in  the  production 
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the  muscle,  with  a  consequent  movement  of  the  limb.     Much  ti 
have  been  spent  upon  this  phenomenon.     By  some  observers  it 
still  is,  regarded  as  a  reflex,  the  theory  being  that  an  impulse  tn 
nerve-endings  in  the  tendon  to  the  spinal  cord,  and  thence  is  r 
to  the  muscle.     However,  the  time  elapsing  between  the  blow 
don  and  the  contraction  of  the  muscle  has  been  repeatedly  i 
measured,  and  is  less  than  would  be  required  for  the  passage  o 
along  the  course  just  described.     Therefore  it  is  held  by  others 
nomenon  is  really  due  to  muscle  irritability,  and  that  the  mu 
because  of  the  sudden  pull  upon  its  belly  which  the  blow  upo 
produces.     Whatever  may  be  the  correct  explanation,  the  stud} 
tion  in  diseases  of  the  nervous  system  is  of  tne  utmost  importan 

As  might  be  expected,  the  quadriceps  is  not  the  only  muscle  i 
when  its  tendon  has  received  a  blow.     As  a  matter  of  fact,  all  o 
of  the  body  whose  tendons  are  mechanically  accessible  responi 
manner ;  but  certain  tendons,  because  of  their  anatomical  relati< 
favorably  situated  for  the  study  of  these  reactions  than  others 
important  of  them  all   is  the  tendon  of  the  quadriceps,  the 
patellae.     The  reaction  which  is  obtained  by  striking  tnis  tend 
as  the  patellar  reflex,  or  the  knee-jerk.    The  term  patellar  ref 
tionable  because  it  implies  a  special  theory.     The  term  knee 
expresses  a  fact,  and  is  much  to  be  preferred.     The  other  tend 
such  as  the  elbow-jerk,  obtained  bv  striking  the  tendon  of  the 
wrist-ierks,  and  the  tendo-Achillis  jerk  are  of  minor  importance 
valuable  in  certain  cases.     To  this  category  should  also  be  ad< 
jerk,  described  by  Morris  J.  Lewis. 

The  amount  of  response  to  a  blow  upon  a  tendon  depends,  • 
being  equal,  upon  the  degree  of  the  muscle  tonus.     It  follow 
increase  in  the  muscle  tonus  is  accompanied  by  an  increase  in 
reactions.     Advantage  is  taken  of  this  fact  in  cases  in  which  tl 
are  feeble,  or  apparently  absent,  by  asking  the  patient  to  mal 
voluntary  effort  with  the  hands,  or  with  the  jaws,  at  the  mome 
tendon  is  struck.     The  voluntary  muscular  effort  causes  a  rise  in 
all  the  muscles  of  the  body,  and  thus  the  patient  is  placed  under 
able  conditions  for  the  detection  of  the  tendon  response.     This  t 
the  test  by  motor  re-enforcement,  while  the  method  by  which  1 
is  elicited  bears  the  name  of  its   discoverer,  Jendrassik,      We 
and  Morris  J.  Lewis'  have  shown  that  this  volitional  re-enforc 
for  a  brief  interval  after  the  volition  itself  has  ceased,  and  furthi 
have  been  expected  on  ct  priori  grounds,  continued  muscular  exei 
enfeebles  the  knee-jerk,  and  this  enfeeblement  also  lasts  for  an 
interval  of  time. 

Mitchell  and  Le^vis  have  also  pointed  out  that  re-enforcem 
knee-jerk  may  also  occur  through  sensory  stimulation.  This  has 
firmed  by  Bowditch  and  Warren'  and  by  Lombard.*  If  just  at  tl 
patellar  tendon  is  struck  we  touch  the  skin  of  the  patient  anywl 
arm,  on  the  body,  or  on  the  leg  with  a  piece  of  ice  or  a  hot  s^x 
denly  twitch  a  hair,  or  pinch  the  skin,  the  knee-jerk  becomes  marl 

ferated.*     Other  agencies,  such  as  the  emotions,  also  influence  th( 
iombard  has  shown  experimentally.*     A  familiar  example  is  that 

1  Mitchell,  S.  Weir,  and  I^ewls,  Morris  J.:  Medical  News,  1886.  February  13  and  20,  f 
*  Bowditcb,  H.  P.,  and  Warren,  J.  W.:  Journal  of  Physiology,  1890,  vol.  xi.,  Nos.  1  an< 
ditch,  H.  P.:  Boston  Medical  and  Surgical  Journal,  May  31, 1888. 
«  Lombard,  Warren  Plympton  :  American  Journal  of  Psychologv,  October,  1887. 
<  Mitchell,  S.  Weir:  Lecture  on  Muscle  Reactions,  etc.,  Medical  News,  1SS8.  June  23. 
»  Loc.  clt. 
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by  an  hvHterical  girl  in  whom,  as  Mitchell  expresses  it,  "  fear,  excitement, 
appreheasioD,  and  perhaps  shame  contribute  largely  to  the  production  of  an 
exaggerated  knee-jerk.  If  in  such  a  girl  we  strike  the  patellar  tendon,  we 
notice  further  that  not  only  is  the  knee-jerk  exaggerated,  but  with  it,  also, 
the  other  leg  flies  up,  and  also  one  arm — usually  the  left.  This  is  the  com- 
bined result  of  the  blow  on  the  tendon  and  of  emotions."  In  like  manner 
Tolitional  efforts  which  are  unaccompanied  by  actual  movement,  such,  for 
instance,  as  volitional  efforts  directed  to  a  lost  part — e.  g.,  an  amputated  limb, 
re-enforc*  the  knee-jerk.   Again, 

if  a  part  of  the  body  is  faradized  '"'*'■  ^^■ 

during  the  time  the  knee-jerk  is 
tested,  the  latter  is  also  increased. 
Galvanism  also,  when  passed  I 
through  any  portion  of  the  body, 
and  especially  when  passed 
through  the  head,  increases  the  I 
knee-jerk  excessively. 

In  cases  in  which  it  is  impor- 
tant to  determine  whether  or  not 
the  knee-jerk  is  really  exagger- 
ate«l.  the  patient  should  be  seated  I 
in  a  comfortable  chair,  so  as  to  I 
have  all  his  muscles  relaxed,  and   | 
his  eyes  should  be  gently  closed. 

Finally,  in  certain  diseased 
conditions,  the  knee-jerk  is  in- 
hibited by  stimulation  of  the  skin 
or  of  the  peripheral  ner\'e8,  as 
has  been  ofeer\ed  bv  Nothna^rel, 
Erb,  and  others.  It  was  noted 
hy  Mitchell  that  while  slight  and 
su<lden  i>ains  re-enforce  the  knee- 
jerk,  excessivepain  now  and  then 
mhibits  it.  For  this  phenome- 
non of  depression  and  inhibi- 
tion of  the    knee-jerk   Mitchell      ,  „  „      ^  , 

.,  ■'     .         ,,  J.  Madison  T»>-lo 

imiposes   the    exprewion    ''nega-    te-don  reaction..   The  hsmm.r  is  made  of  rubber,  «liil« 

live  re-enfori-ement,   or  "defi)rce-  tbe  bandie  ooihIbu  of  a  piece  of  fcnesirewd  »imI. 
ment." 

The  detaile<l  method  of  eliciting  the  various  tendon  phenomena  is  of  ini- 
l">rt«iice.  The  practical  rule  to  hear  in  mind  is  to  phice  the  limb  iu  such  a 
IKFiitioii  tluit  the  ma*cle,  the  tendon  of  which  is  t<i  l>c  struck,  is  slightly 
stretched.  Such  a  position  ns  is  assumeil  in  semi-flexion  either  of  the  leg  or 
iif  the  arm  answers  most  purposes.  Starting  with  the  knee-jerk,  it  will  l>e 
fiiiind  that  the  most  thvorabte  jxtsition  is  that  a-^umeil  bv  a  ]>atient  when 
■•euted  on  a  high  chair  or  table.  The  thigh  and  leg  are  to  lie  at  right -angles, 
ihii'  leg  hanging  and  all  of  the  muscles  of  the  limb  relaxed.  It  is  often 
niort'  convenient  to  seat  n  patient  on  an  ordinary  chair,  and  to  have  him  cross 
mie  knee  over  the  other.  This  j)i>sition  answers  almost  t-vcry  piiriMiso.  Occa- 
■iiinullv  it  is  necessary  to  examine  the  knee-jerk  of  u  piitieiit  who  is  contine*! 
Ill  bti(.  Tniler  these  circunwtanees  it  is  l>est,  when  possible,  to  turn  the 
iiHtieiit  on  his  side,  with  the  leg  to  l>e  examined  iip[HTiu'>st.  The  leg  shmilil 
Iw  rlijrhtlv  fleseii  anil  gentiv  supported  at  the  lowvr  nurl  of  the  thigh  bv  the 
•lisengnged  hand  of  the  physician.  The  amount  of  flexinn  is  of  considerable 
importnuce.     It  should   oe  decidedly  less  than  when  the  patient  is  seated. 
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If  the  leg  be  too  much  flexed,  the  muscle  will  be  overstretched, 
be  no  response.  If,  on  the  other  hand,  the  leg  be  too  little  fle 
extended,  the  muscle  will  be  too  much  relaxed,  and,  as  beforOj 
no  response.  A  convenient  position  for  eliciting  the  elbow-j 
operator  to  grasp  the  arm,  extend  it  slowly  from  the  shoulder,  a 
the  triceps  tenaon.  The  biceps-jerk  is  conveniently  tested  bj 
arm  of  the  patient,  slightly  flexed,  to  rest  within  the  arm  of 
The  biceps  tendon  is  then  similarly  struck  a  light  blow.  T 
elicited  by  asking  the  patient  to  allow  the  mouth  to  remain 
and  then  striking  a  light  blow  upon  the  chin  in  a  downward  di 

FlO.  18. 


Lombard's  knee-jerk  meter. 

If,  under  certain  circumstances,  a  forcible  and  steady  pull  be 
the  tendon  of  a  muscle,  a  number  of  rapidly  recurring  contrac 
This  reaction  is  most  frequently  obser\'ed  in  the  gastrocnemius, 
instance  ls  termed  the  ankle-clonus.  It  is  elicited  as  follows :  Tl 
seated,  and  the  leg,  almost  but  not  completely  extended,  is  supp 
disengaged  hand  of  the  physician.  The  foot  is  then  seized  and 
steadfly  flexed  upon  the  leg.  If  the  patient  suffers  from  orgai 
the  motor  pathways,  or  if  there  be  any  cause  that  greatly  i 
reflex  excitability  of  the  cord,  or  that  decidedly  raises  the  muse 
foot  may  vibrate  rapidly  to  and  fro.  As  the  student  has  doubtl 
tliis  phenomenon  is  not  present  in  health.  Other  clonic  tenc 
may  also  be  observed,  but  only  when  associated  with  abnormal  c 

fn  describing  the  various  tendon  phenomena  in  a  given  case 
instance,  whether  the  knee-jerk  be  normal,  whether  it  be  exaggeri 


GENERAL  CONSIDERATIONS.  31 

it  be  diminished,  or,  finally,  whether  it  be  absent.  K  the  ankle-clonus  be 
present,  it  is  described  as  slight,  feeble,  marked,  or  excessive.  The  same 
applies  also,  of  course,  to  tendon  reactions  observed  in  other  parts  of  the 
body.  For  the  purpose  of  measuring  the  knee-jerk  with  great  accuracy  a 
delicate  instrument  has  been  invented  by  Lombard.*  In  this  apparatus  ihe 
patient  lies  upon  one  side,  with  the  leg  to  be  experimented  upon  fixed  in  a 
guttered  splint,  the  foot  being  suspended  in  a  stirrup  by  a  long  string  so  that 
it  is  free  to  mova  The  amount  of  the  excursion  of  the  foot  is  then  recorded 
by  means  of  a  system  of  levers  upon  the  smoked  surface  of  a  revolving 
cvlinder.  However,  this  apparatus  has  for  its  object  experimental  studies  in 
tfie  laboratory.  For  clinical  use  Dr.  Lombard  has  invented  a  more  simple 
instrument.  The  patient  is  seated  on  a  chair  sufiSciently  high  to  prevent  his 
feet  from  resting  upon  the  floor.  By  means  of  a  strong  clamp  this  mstrument 
is  fiistened  to  the  chair  between  the  legs  of  the  patient.  It  consists  of  a  bar 
which  can  be  pulled  out  or  shortened,  and  whicn  carries  a  dial  plate  divided 
into  centimetres.  A  slight  swinging  rod  with  a  cross-bar  is  set  so  as  to  drop 
on  the  middle  of  the  tibia.  When  now  the  patellar  tendon  Ls  struck  a  blow, 
the  leg,  in  response,  raises  the  rod  carrying  before  it  an  index  (Fig.  18  \ 
As  this  instrument  is  too  costly  for  common  use,  Weir  Mitchell  has  devised 
an  exceedingly  simple  meter,  which  is  constructed  of  inexpensive  materials 
(Fig.  19).     A  metre  or  yard-stick  carries  a  light,  very  movable  arrangement 

Fig.  19 


Weir  Mitchell's  knee-jerk  meter. 

of  wire,  about  four  inches  in  height  by  five  in  breadth  {(t).  This  i.s  .set  or 
fixed  so  that  the  toe,  rising  with  the  tendon-jerk,  will  push  it  up  the  scale. 
A.*  it  moves  it  pushes  up,  and  leaves  behind  it  as  a  marker,  a  doul)le  lcK)p  of 
wire  (h). 

In  attempting  accurate  studies  of  the  knee-jerk  in  a  given  case,  we  should 
V>ear  in  mind  the  obser\'ation8  of  Lombard,*  that  "the  extent  of  the  normal 
knee-jerk  is  continually  undergoing  change.  8o  great  are  the  variations, 
even  when  the  subject  is  at  rest,  that  a  correct  idea  of  the  activity  of  the 
proce*  can  be  gained  only  by  averaging  the  results  of  twenty  or  more  experi- 
ments. The  average  knee-jerk  varies  in  amount  at  different  times  of  <lay, 
feeing,  a<«  a  rule,  greatest  in  the  morning,  soon  after  breakfast,  and  hein^^  very 
much  less  at  night.     The  decline  which  occurs  as  the  day  advances  is  very 

»  Loc.  cit.  «  Loc.  cit. 
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irregular,  but,  in  general,  the  knee-jerk  is  larger  after  each  meal.     Finally, 
the  extent  of  the  knee-jerk  may  differ  greatly  on  different  days. 

"  The  causes  of  these  variations  of  the  knee-jerk  are  not  only  alterations  in 
the  muscles  and  nerves  involved  in  the  process,  but,  to  a  still  greater  degree, 
changes  in  the  activity  of  the  central  nervous  system,  either  as  a  whole  or  in 

Sart.  Thus  fatigue,  hunger,  enervating  weather,  and  sleep,  conditions  which 
ecrease  the  activity  of  the  whole  central  nervous  system,  decrease  the  aver- 
age knee-jerk ;  while  rest,  nourishment,  invigorating  weather,  and  wakeful- 
ness, influences  which  increase  the  activity  of  the  central  nervous  system, 
increase  the  average  knee-jerk." 

In  order  to  facilitate  note-taking.  Weir  Mitchell  has  introduced  a  series 
of  symbols  which  are  so  readily  understood  as  to  need  little  explanation,  thus : 
K  J  -{-  means  that  an  exaggerated  knee-jerk  is  present ;  K  J  H — \-  means 
that  it  is  excessively  exaggerated ;  K  J  —  means  a  diminished  knee-jerk ; 
A  CI  means  an  ankle-clonus ;  E  J  an  elbow-jerk,  and  so  on.  The  follow- 
ing formula,  with  the  accompanying  explanation,  are  taken  from  Weir 
Mitcheirs  Lecture.* 

Arms:  R.  E.  J.  0.  Rt.  0.  L.  E.  J.  0.  Rt.  0. 

R.  M.  J.  -I-  +  Rt.  0.  L.  M.  J.  +  Rt.  0. 

Legs :   R.  K.  J.  25°.  Rt.  40°.  L.  K.  J.  27°.  Rt.  36°. 

R.  M.  J.  quadriceps,  n.  Rt.  n.  L.  M.  J.  n.  Rt.  n. 

2     1* 
Statmi :    —1  -^  •  Eyes  shut. 

AD 

Explanation,  Arms :  right  elbow-jerk,  none.  Re-enforcement,  none,  etc. 
Right  muscle-jerk,  excessive.  No  re-enforcement,  etc.  Legs :  Right  knee- 
jerk,  25  degrees  Lombard's  meter.  Re-enforcement  sends  lever  to  40  degrees, 
arid  these  records  mean  maximum  of  several  triab.  As  concerns  muscle- 
jerk,  n  means  normal,  +  excessive,  and  —  less  than  normal.    Station  —  — — , 

means  the  anterior  sway  is  2  inches,  and  the  dextral  H, 

A  point  of  practical  value  in  relation  to  the  tendon  reactions  remains  to  be 
stated,  and  that  is,  that  each  tendon  reaction  bears  a  definite  relation  to  cer- 
tain levels  of  the  spinal  cord.  These  levels  correspond  to  the  origins  of  the 
nerve  fibres  supplying  the  muscles  concerned.  Thus  the  anterior  crural 
ner\^e,  which  supplies  the  quadriceps  muscle,  is  derived  from  the  second, 
third,  and  fourth  lumbar  nerves.  These  arise  from  the  lumbar  cord  at  a 
level  opposite  the  body  of  the  twelfth  dorsal  vertebra.  The  knee-jerk  is 
therefore  directly  affected  by  lesions  of  the  cord  in  this  position.  Similarly 
the  ankle-clonus  is  related  to  the  lumbar  and  sacral  portions  of  the  cord  at  a 
level  opposite  the  upper  portion  of  the  body  of  the  first  lumbar  vertebra. 

In  some  individuals,  especially  those  of  an  hysterical  temperament,  local 
nmscular  contractions  may  come  on  spontaneously.  At  times  the  contraction 
involves  only  a  portion  of  a  muscle,  the  swelhng  produced  resembling  a 
tumor.  The  latter,  by  reason  of  its  not  infrequent  spontaneous  disappear- 
ance, is  known  as  a  vhaiiiom  tumor.  This  condition  has  been  especially 
studied  by  Weir  Mitchell.  It  is  not  accompanied  by  any  displacement  of 
the  limbs  of  a  part,  but  simply  by  the  appearance  of  an  apparently  foreign 
mass  beneath  the  integument.  It  is  occasionally  noted  in  the  muscles  of  the 
calf,  sometimes  in  the  pectoralis  major,  and  not  infre(]uently  in  the  muscles 
of  the  abdomen.  In  some  cases  similar  local  swellings  in  the  muscles  may 
be  produced  by  slight  l)lows  with  a  percussion  hammer  or  with  the  tip  of  the 
finger. 

I  Lecture  on  Muscle  Reactions,  etc.    Loc.  cit. 
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Fig.  20, 


When  a  blow  upon  a  muscle  is  made  with  sufficient  force  the  muscle 
responds  as  a  whole,  the  phenomenon  being  often  attended  by  a  movement 
similar,  but  less  marked,  to  that  which  is  seen  when  the  tendon  is  struck. 
Muscle-jerks,  as  they  are  called,  were  first  studied  by  Weber,  but  their  best 
clinical  studies  are  by  Buzzard  and  Weir  Mitchell  and  Morris  Lewis.  When 
a  blunt  percussion  hammer  strikes  on  a  muscle,  two  phenomena  follow  to  a 
variable  extent.  First,  the  muscle  responds  by  a  long  contraction,  the 
breadth  of  fibre  struck  rising,  and  highest  near  the  point  struck.  This 
reaction  may  move  the  limb,  as  when  the  extensors  of  the  hand  are  thus 
excited.  Also,  it  is  usual  to  see  or  to  feel,  at  the  point  struck,  a  small,  firm 
contraction,  which  remains  twenty  seconds  or  more,  and  is  called  the  short  or 
hump  contraction.  Both  of  these  responses  vary,  and  are  increased  or  even 
lost  m  certain  forms  of  disease. 

The  muscle-jerk,  as  Mitchell  and  Lewis  showed,  is  identical  with  the  so- 
called  tendon-jerk,  but  is  a  coarser  phenomenon.     The  tendon-jerk  is  the 
reply  to  a  quick  pull  on  the  muscle,  and  is  a  delicate  symptom  easily  lost  or 
increased.     The  direct  muscle-jerk,  unlike  it,  sur- 
vives for  a  time  nerve  sections,  but  is  also,  like  it, 
re-enforcible  by  motion  and  sensation. 

We  next  direct  our  attention  to  the  sensory 
symptoms.  These  resolve  themselves  into  those 
of  tne  various  general  and  special  senses.  We 
begin,  as  a  rule,  by  investigatmg  the  tactile  sense, 
TWs  is  tested  in  various  ways,  such,  for  instance, 
as  touching  a  part  lightly  with  the  finger,  with  a 
feather,  or  with  a  piece  of  cotton-wool.  If  the 
cutaneous  sensibility  be  normal,  the  patient  re- 
sponds to  comparatively  slight  impressions.  A 
leadv  method  for  determining  actual  loss  of  the 
tactile  sense  is  to  prick  the  skin  with  a  needle, 
which  for  this  purpose  is  conveniently  mounted 
on  a  cork.  More  accurately,  the  same  thing  is 
accomplished  by  means  of  an  sesthesiometer.  Tnis, 
in  its  simplest  form,  consists  merely  of  a  pair  of 
draught«<man's  compasses  to  which  a  scale  is  so 
attached  as  to  enable  us  to  separate  the  points 
to  specified  distances  (Fig.  20;.  Instead,  how- 
ever, a  graded  rod  bearing  at  right-angles  two 
points,  one  of  them  movable,  such  as  originally 
devised  by  Sievking,  may  also  be  used.  Persons 
in  health  are  able  to  separate  within  certain  limits 

the  two  impressions  made  by  the  points  of  the  jesthesiometer.  If,  however, 
the  tactile  sense  be  impaired,  the  distance  at  which  the  points  can  be  separated 
is  much  increased,  so  that  when  even  widely  apart  they  may  give  rise  to  but 
one  impression  instead  of  two.  In  health,  we  should  be  able  to  separate  the 
points  about  as  follows : 


Carroll's  eestbeaiometer. 


Tip  of  toDfue 

Red  part  ol  the  lip 

Tip  of  no«e 

I'nder  tbecbin 

Eyelid 

Forehead 

Occiput  .       .       .       . 

Vertex  

Third  phalanx  of  finger,  volar  surface 

Second 

Firet         " 

Third       ••        "       "      dorsal     • 
Second     " 


•     Mm. 

1.1 

4.1 

6.8 

83.8 

11.3 

226 

27.1 

33.8 

2.-  2.3 

4.-  4.5 

5.-  5.5 

6.8 

113 
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Mm. 

Ball  of  thumb 6.-6.7 

Ball  of  little  finger 5.-5.6 

Centre  of  palm 8.9 

Back  of  band 31.6 

Lower  tbird  of  the  forearm,  volar  surface 15. 

Plantar  sur&ce  of  the  great  toe 15.8 

Forearm  and  leg       .       .       .              45.1 

XWUWw        ••••••■■  ■■••••••  Ow«  L 

A^V^Jk         ••■•  •■•••••••••  v^B*  X- 

Back  at  tbe  fifth  dorsal  vertebra,  lower  dorsal  and  lumbar  region  .  54.1 

Middle  of  the  neck 67.7 

Upper  arm,  thigh,  and  centre  of  the  back 67.7 

Sacrum,  gluteal  region 44.6 

The  above  data  have  been  culled  from  Landois  and  Stirling's  Text-hook  oj 
Human  Physiology, 

Absolute  loss  of  the  tactile  sense  is  termed  ancesthema.  It  is  often  asso- 
ciated, as  we  will  see,  with  other  phenomena.  Occasionally  we  find  that  our 
patients  react  excessively  to  a  very  slight  touch.  This  condition  is  known 
as  hypercestheda.  In  various  nervous  affections  in  which  we  fail  to  discover 
actual  loss  or  impairment  of  the  various  cutaneous  sensibilities,  the  patient 
notwithstanding  complains  of  obscure  subjective  sensations.  Thus,  in  loco- 
motor ataxia  it  is  not  uncommon  for  the  patient  to  complain  of  velvety  or 
cushion-like  sensations  in  the  feet.  At  other  times,  for  example  in  hysteria, 
the  patient  may  complain  of  prickling,  creeping,  or  other  anomalous  sensa- 
tions.    These  phenomena  are  technically  term^  parcestkemas. 

In  studying  the  tactile  sense  it  is  jfurther  of  great  importance  to  note 
whether  the  patient  refers  the  impression  accurately  to  tne  point  that  is 
touched.  Not  infrequently,  it  is  found  that  a  patient  correctly  appreciates 
contact,  but  refers  it  to  the  wrong  finger  or  to  the  wrong  segment  oi  a  finger 
or  limb,  and  sometimes,  indeed,  to  the  opposite  side  oi  the  body.  Thus,  a 
patient  may  refer  a  touch  upon  the  proximal  phalanx  of  a  finger  to  the  meta- 
carpal bone  of  that  finger,  or  a  toucn  upon  the  back  of  the  hand  to  the  back 
of  tne  forearm ;  that  Is,  the  error  may  be  made  on  referring  the  point  touched 
to  a  segment  of  the  limb  immediately  above.  When  the  impression  is  re- 
ferred to  the  opposite  side  of  the  body,  the  condition  is  known  as  allocheiria. 
For  this  phenomenon  Weir  Mitchell  proposes  the  term  ^^  touch  squinV* 
Occasionally  a  patient  will  distinguish  two  impressions  when  but  one  point 
of  contact  nas  been  made ;  that  is,  there  is  a  condition  in  which  the  impres- 
sion is  reduplicated. 

Closely  allied  to  the  tactile  sense  is  the  prejmire  sense,  so-called.  By  it  we 
are  enabled  to  determine  the  relative  amount  of  pressure  which  is  exerted 
upon  this  or  that  portion  of  the  body.  For  a  knowledge  of  the  amount  of 
pressure  upon  any  part  of  the  surface,  we  are  indebted  first  to  the  nerves  of 
the  skin,  and  secondly  to  those  supplying  the  deeper  structures.  Every  now 
and  then,  in  various  morbid  conditions,  a  light  touch  is  not  recognized,  and 
the  patient  reacts  only  when  considerable  pressure  is  made.  The  pressure 
sense  may  be  lost  hand-in-hand  with  the  tactile  sense.  Not  infrequently, 
however,  it  is  merely  diminished  when  the  tactile  sense  is  comparatively  well 
preserved.  Various  forms  of  special  apparatus  have  been  devised  for  studying 
the  pressure  sense,  but  clinically  they  are  unimportant.  A  convenient  way 
for  testing  it,  is  to  have  the  patient  seated  with  the  backs  of  his  hands  resting 
upon  a  tal)le,  and  then,  having  blindfolded  him,  to  place  various  objects  of 
similar  bulk,  but  varying  weight,  upon  the  two  palms  or  fingers.  Two  vials 
of  the  same  size  containing  different  amounts  of  mercury  answer  this  purpose 
very  well. 

When  we  make  our  studies  of  the  tactile  sense,  we  should  notice  whether, 
when  the  needle  is  thrust  into  the  skin,  it  also  causes  pain.  The  sense  of 
pain,  we  should  remember.  Is  entirely  distinct  from  the  tactile  sense  and  may 
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indeed  be  lost,  while  the  latter  is  preserved.  In  such  a  case  the  impression 
made  by  the  needle  is  promptly  recognized  and  accurately  localized,  but  at 
the  same  time  the  patient  feels  no  pain,  no  matter  whetner  the  needle  be 
thrust  deeply  into  the  skin  or  even  be  moved  about  in  the  rete  mucosum. 
Another  convenient  method  of  testing  the  pain  sense  is  to  touch  the  parts 
with  a  pair  of  thin  metallic  electrodes,  connected  with  a  rapidly  interrupted 
£Euudic  battery,  and  held  about  half  an  inch  apart.  By  this  means  the  area 
in  which  the  sense  of  pain  has  been  abolished  can  be  accurately  mapped  out. 
In  testing  for  the  pain  sense  in  cases  in  which  it  is  apparently  lost,  parts  that 
are  especially  sensitive  should  be  selected,  such,  for  instance,  as  the  pulp  of 
the  finger  immediately  beneath  the  nail,  or  the  nipple.  If  the  sense  of  pain 
be  altogether  lost  in  a  part,  the  condition  is  termed  analgesia.  It  is  observed 
in  hvsteria  and  in  certain  organic  diseases  of  the  cord,  more  especially 
gyringomyelia. 

Next  in  order  is  the  study  of  the  se^ue  of  temperature,  or  the  thermal  sense. 
As  is  well  known,  normal  individuals  can  readily  distinguish  hot  from  cold 
objects.  For  practical  purposes,  this  sense  can  be  readily  tested  by  two  test- 
tabes  or  vials  of  equal  size,  one  of  which  is  filled  with  hot  and  the  other  with 
cold  water.  It  is  sometimes  found  that,  though  the  tactile  sensibility  is  well 
preserved,  the  patient  is  unable  to  distinguish  differences  of  temperature  even 
when  these  differences  are  marked.  Sometimes  he  will  simply  say,  "  I  cannot 
tell,"  and  at  others  will  call  hot  cold  or  cold  hot.  In  the  latter  instance  the 
temperature  sense  is,  of  course,  not  abolished,  but  merely  perverted.  It  is 
best,  in  making  this  test,  to  use  temperatures  that  are  decided.  For  instance, 
water  from  a  temperature  of  40°  to  50^  F.  for  the  cold  test,  and  water  at  a 
temperature  of  11 O*'  to  115°  F.  for  the  hot  test.  It  is  not  infrequently  found 
that  patients  who  have  suffered  from  frequent  exposure  to  inclement  weather 
are  unable  to  distinguish  small  differences  of  temperature.  However,  most 
pergons  will  pronounce  objects  at  a  temperature  of  60°  F.  as  cold  or  cool, 
and  at  a  temperature  of  85°  F.  and  upward  as  warm.  Some  are  able  to 
distinguish  between  a  few  degrees  or  even  a  fraction  of  one  degree,  but  the 
abilitv  thus  to  distinguish  varies  greatly  within  the  limits  of  health.  For 
practical  purposes,  therefore,  as  has  been  already  stated,  decided  tempera- 
tures should  be  used.  The  thermal  sense  is  every  now  and  then  abolished  in 
organic  db*ease,  as,  for  instance,  syringomyelia. 

Ever}'  area  in  which  an  impairment  of  the  tactile,  the  pressure,  or  the 
pain  sense  is  discovered,  should  be  accurately  outlined  upon  a  chart  or  upon 
the  skin  of  the  patient  by  means  of  an  aniline  pencil.  This  is  of  importance, 
inasmuch  as  we  desire  to  learn  whether  the  impairment  is  in  relation  to  the 
nerve-supply  of  the  skin  of  a  certain  part,  or  whether  it  is  in  relation  to  a 
limb  as  a  whole  or  to  a  segment  of  a  limb.  Thus,  a  lesion  destroying  the 
ulnar  nerve  affects  special  regions  of  the  hand  and  special  fingers.  In 
certain  affections,  however — e.  g.,  hysteria — we  may  have  an  anaesthesia  which 
involves  the  entire  hand  like  a  glove  or  a  portion  of  the  leg  like  a  stocking. 
Such  an  anaesthesia  Is  known  as  segmental  amrsthemn. 

In  certain  cases  it  Is  important  to  test  the  mn.'*cuhtr  sense.  We  judge 
largely  of  the  positions  of  our  limbs  and  of  the  posture  of  the  body  by  tlie 
f^nsations  received  from  the  muscles.  These  keep  us  informed  as  to  the 
relative  degrees  of  contraction  of  the  various  groups.  It  is  obvious  that  in 
ataxia  and  in  various  forms  of  motor  inco-ordination  this  sense  is  much 
dimiub»hed.  Further,  the  sensations  received  from  the  muscles  are  correlated 
with  the  sensations  received  from  the  pressure-sense  already  considered,  and 
are  probably  assisted  by  the  impressions  received  from  the  tendons  and 
joints.  The  muscular  sense  can  be  tested  very  readily  by  asking  the  patient 
to  e^imate  the  weight  of  various  objects  placed  in  his  han<ls.     We  may  con- 
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veniently  make  use  of  a  handkerchief,  tying  together  the  ( 
and  suspending  the  loop  thus  formed  from  the  patient's  hand 
semi-fiexed  and  the  patient  blindfolded.  Various  objects  are 
in  the  handkerchief,  and  the  patient  asked  to  estimate  their 

Important  for  us  to  study  also  are  the  cutaneous  reflexes, 
upon  the  fact  that  when  the  skin  of  certain  portions  is  irritat 
cles  respond  by  contracting.  Thus,  if  the  sole  of  the  foot 
foot  and  leg  is  suddenly  jerked  upward  by  an  involuntary 
flexor  muscles.  This  phenomenon  is  known  as  the  plantar  re) 
if  in  very  young  children  the  palm  be  irritated,  the  hand  is  p 
If  the  walls  of  the  abdomen,  especially  the  epigastrium,  b 
rectus  and  other  abdominal  muscles  respond.  Similarly,  if  tl 
tated,  the  group  of  the  erector  spinse  muscles  contract.  ' 
refiex  is  the  name  given  to  the  contraction  of  the  cremaster  b 
about  by  irritating  the  inner  surface  of  the  thigh  in  its  upp 
testicle  on  the  side  irritated  is  promptly  retracted.  This  rene: 
active  in  children  than  in  adults. 

Examination  of  the  special  senses  is  next  in  order.     In  this  < 
of  the  eyes  is  of  the  greatest  importance.     It  must  be  made  iron 
of  the  neurologist.     The  various  methods  to  be  pursued  are  d 
subjoined  section  by  Dr.  Charles  A.  Oliver.     Next,  the  hearin 
anuned.     This  should  be  tested  by  means  of  a  watch  or  tuning 
amounts  of  deafness  are  of  comparatively  little  significance  to  1 
It  is  important  merely  to  determine  first  whether  marked  deaft 
and  second  whether  tne  latter  is  due  to  disease  of  the  middle-eai 
auditory  nerve,  or  of  the  cortical  auditory  centres.     The  af 
auditory  nerve  are  described  in  the  chapter  upon  diseases 
nerves.     It  is  of  importance  here  only  to  state  that  should  a  ( 
explainable  upon  a  nervous  basis,  the  case  should  be  referred  t 
examination  and  report.     The  methods  of  testing  the  sense 
smell  are  also  described  in  the  chapter  upon  diseases  of  the  en 

In  studying  the  various  phenomena  of  cutaneous  sensibil 
a  given  case  we  should  note,  at  the  same  time,  whether  the  sui 
handle  is  unusually  warm  or  cold.  When  the  surface  temp 
widely  from  the  normal  the  fact  is  readily  perceived  by  the  hand 
in  the  legs  in  infantile  paralysis.  For  accurate  purposes,  ho' 
studying  the  surface  temperature  of  the  head  in  cases  of  sw 
tumor,  a  surface  thermometer  should  be  employed.  Slight  de 
the  normal  are  only  important  when  constant.  Various  prect 
be  used  to  examine  a  part  always  under  the  same  conditions,  as  \ 
has  shown  that  so  simple  a  fact  as  change  of  posture  in  a  limb 
influence  the  result.* 

Lastly,  it  is  of  the  utmost  importance  to  study  the  various 
nutrition  presented  by  the  patient.  These  may  be  general  a 
body  as  a  whole,  or  they  may  be  limite<l  to  special  parts  or  stri 
turbances  of  the  general  nutrition  often  possess  a  profound  signi 
is  true  of  general  emaciation,  of  excessive  increase  in  bulk,  of 
the  features,  and  of  change  in  shape  of  the  extremities.  Furthc 
departures  from  the  normal  standard  of  weight,  taking  hei^ 
other  elements  into  consideration,  are  likewise  of  importance 
this  true  if  the  patient  presents  a  history  either  of  rapid  loss  or 

Special  disturoances  of  nutrition  are  such  as  are  presented  by 

1  Clinical  Lessons.  Medical  News,  1894,  vol.  Ixiv.  p.  6. 

*  For  an  account  of  normal  surftce  temperatures  the  reader  is  referred  to  Land< 
Physiology. 
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its  appendages,  the  muscles,  the  bones,  and  the  joints.  The  phenomena  pre- 
sented by  the  skin  vary  greatly.  Thus  it  may  feel  unusualfy  dry  or  it  may 
be  excessively  moist ;  in  the  one  case  due  to  diminished,  in  the  other  to  ex- 
oessiTe  perspiration.  At  another  time  it  will  be  observed  that  the  epithelium 
is  shed  more  readily  or  more  profusely  than  in  health,  and  that  the  hair  cov- 
ering the  skin,  especially  the  fine  hair  on  the  extremities,  is  dry  and  brittle.  At 
times  unuBual  growth  of  hair  may  be  noticed  in  special  regions,  or  the  hair 
of  a  certain  area  of  the  scalp,  face,  or  other  portion  of  the  body  may  be  en- 
tirely lost  The  nails,  too,  may  present  evidences  of  change  in  nutrition. 
Thus  the  nails  of  a  paralyzed  limo  often  grow  more  slowly  than  those  of  the 
normal  side.  Often,  too,  they  present  longitudinal  ridges,  are  rough  and 
unusually  brittle.  In  some  cases  it  is  important  to  test  their  rate  of  growth, 
and  for  this  purpose  it  is  convenient  to  make  a  slight  stain  with  nitric  acid 
at  the  root  of  the  nail.  The  mark  is  indelible,  and  enables  us  to  note  the 
amount  of  growth  from  time  to  time. 

Under  special  conditions  the  skin  may  become  excessively  smooth  and 
glazed,  or  local  sloughs,  small  blebs,  or  purpuric  spots  may  occur,  all  due  to 
disturbances  of  nutrition  having  a  nervous  origin.  To  this  category  also 
belongs  a  vesicular  eruption  known  as  herpes  zoster.  (See  Neuritis.) '  Red- 
ness and  burning  (causalgia)  are  also  occasionally  met  with.  Again,  the 
skin  sometimes  presents  a  condition  which  can  only  be  designated  as  a 
"  diminution  of  nutrition  resistance."  It  is  every  now  and  then  observed  in 
persons  who  have  suffered  injuries  of  nerves.  The  skin  of  a  part  is  no  longer 
able  to  withstand  slight  blows,  bruises,  or  changes  of  temperature  as  well  as 
formerly ;  thus  a  patient  immersing  both  han(&  in  warm  water  far  below  a 
hurtftil  temperature  may  have  the  hand  of  a  damaged  limb  severely  scalded, 
while  the  sound  hand  escapes. 

Finally,  the  skin  may  undergo  slow  trophic  changes,  such  as  are  seen  in 
scleroderma,  morphoea,  and  hemi-facial  atrophy;  or  it  may  be  unusually 
soft,  swollen,  and  yielding,  as  in  myxoedema. 

The  nutritive  changes  m  the  muscles  are  revealed  especially  by  changes  in 
bulk  and  consistence.  Thus  in  many  organic  palsies  the  muscles  become 
wasted  and  flabby  to  the  feel.  Under  certain  circumstances  local  and  irreg- 
ularly recurring  contractions  of  bundles  of  fibres,  fibrillary  tremors,  are 
observed.  At  other  times,  instead  of  being  atrophied,  they  may  be  much 
enlarged  and  much  firmer  and  denser  than  normal. 

Changes  in  the  bones  are  most  frequently  made  known  to  us  by  a  history 
of  unusual  fragility.  Thus  a  patient  will  tell  us  that  some  slight  and  simple 
movement,  such  as  stepping  over  a  gutter,  tripping  over  a  mat,  or  even 
throwing  one  thigh  over  the  other,  has  produced  a  fracture.  Change  in  the 
shape  and  size  of  bones  is  also  now  and  then  observed,  as  in  acromegaly. 
The  joints,  also,  in  various  ner\'ous  affections,  reveal  most  extraordinary 
changes  called  arthropathies.  These  are  manifested  in  painless  enlargements, 
distortions,  and  atrophies.  Their  occurrence  should  he  especially  sought  for 
in  locomotor  ataxia  and  syringomyelia. 

Very  often  electrical  examination  of  the  nerves  and  muscles  gives  us  most 
valuable  information.  Indeed,  this  is  frequently  the  case  when  no  gross 
physical  changes  are  present. 

both  muscles  and  nerves  when  diseased  respond  to  electrical  stimulation 
in  a  manner  different  from  that  in  health.  The  changes  in  the  "  electrical 
reactions,"  as  they  are  called,  are  of  two  kinds.  First,  the  resjwnse  may 
varv  in  amount,  and,  secondly,  it  may  var>'  in  character.  The  first  is  termed 
a  qxtantitatit^  change,  the  second  a  qualitative  ehanfjf.  When  a  nerve  or 
mu^le  reacts  excessively  quantitative  iiicreaj<e  is  present.  When  it  reacts  in 
a  lessened  degree  quantitative  decreaj*e  is  present.     Quantitative  increase  is, 
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therefore,  observed  when  a  nerve  or  muscle  reacts  to  a  feebl 
greater  extent  than  in  health.     Quantitative  decrease  is  obse: 
muscle  reacts  only  after  a  current  of  decidedly  increased  stre 
applied.     When  quantitative  changes  are  slight,  they  are  oflc 
to  estimate  or  measure.    However,  if  the  disease  be  limited  1 
one  arm,  the  nerves  and  muscles  of  the  corresponding  Umb  . 
or  healthy  side  serve  as  ready  standards  of  comparison.     I 
disease  be  bilateral — that  is,  if  it  involve  both  arms  or  both  legi 
is  much  more  difficult.     Here  the  researches  of  Erb  come  to 
He  has  shown  that  the  frontal,  the  spinal  accessory,  the  ulnar, 
neal  nerves  respond  almost  equally  to  the  same  minimal  curre 
these  nerves  may,  therefore,  be  selected  as  a  standard  in  s 
titative  changes.     The  degree  of  quantitative  increase  or  q 
.  crease  may,  of  course,  vary  considerably.     Quantitative  det 
ample,  is  in  some  instances  comparatively  slight,  while  in 
become  so  great  as  to  amount  to  a  total  loss  of  response.     In  t 
it  is  necessary  to  state  that  this  loss  of  response  occurs  first 
current,  and  only  at  a  subsequent  period  to  the  galvanic  cum 
it  in  other  words,  "  faradic  extinction  "  occurs  first,  "  gal  van 
subsequently. 

The  qualitative  changes  are  characterized  by  the  so-called  i 
generation.    This  embraces  a  diminution  or  loss  of  response 
supplying  a  given  muscle  to  the  faradic  and  galvanic  currente, 
or  loss  of  response  of  the  muscle  to  the  faradic  current  and 
response  to  the  galvanic  current,  with  the  following  change 
response  to  the  gdvanic  current  is  in  the  beginning  increased, 
response  relative  to  the  closure  of  the  negative  and  of  the  p 
radically  changed.     This  can  be  best  understood  by  reviewi: 
sequence  to  galvanic  stimulation  in  the  normal  nerve  and  muse 
or  muscle  be  stimulated  by  a  minimal  galvanic  current,  it  will 
a  response  first  occurs  to  negative  closure ;  that  is,  the  posit 
(Anoae,  An),  beingplaced  over  some  indifferent  area — e.  g,,  the 
the  negative  pole  (Cfathode,  Ca)  over  the  nerve  or  muscle  to  be 
will  be  noticed  that  a  very  weak  galvanic  current  is  not  follow* 
sponse  whatever,  but  that  on  gradually  increasing  the  strength  < 
a  response  is  finally  obtained  when  the  current  is  closed — i,  < 
upon  negative  (or  Cathodal)  closure.    If  the  poles  be  now  reverse 
negative  pole  rests  upon  the  sternum  and  the  positive  pole  upon 
muscle,  no  contraction  is  obtained  either  upon  closing  or  opening 
However,  if  the  current  be  gradually  increased  in  strength,  we 
contraction  occurs  upon  opening  the  current ;  in  other  words,  th< 
with  a  strong  current  a  positive  opening  contraction.  It  is  now  furl 
that  upon  closing  the  current  there  is  again  a  response ;  that  is, 
ent  a  positive  closure  contraction.     This  positive  closure  contra( 
ever,  decidedly  weaker  than  the  negative  closure  contraction ;  it  L 
tically,  to  the  positive  opening  contraction.     If,  with  the  elec 
reversed,  i.  e.,  the  positive  pole  upon  the  sternum  and  the  negati^ 
the  muscle,  the  current  be  still  fiirther  increased  in  strengui,  it 
when  the  current  is  broken  that  a  contraction  of  the  muscle  a 
though  it  is  notably  weak.     In  other  words,  there  is  now  presei 
opening  contraction.     If,  with  the  electrodes  in  the  same  position 
be  closed,  the  muscle  responds  by  a  tonic  contraction,  that  is,  a 
nus  (Te)  is  produced,    briefly  restated,  the  normal  reactions  t; 
the  following  sequence : 
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CaClC  (Cathodal  closure  contraction). 
AnOC  (Anodal  opening  contraction). 
AnClC  (Anodal  closure  contraction). 
CaOC  (Cathodal  opening  contraction). 

In  the  reaction  of  degeneration  these  phenomena  are  changed,  as  follows : 
It  is  first  noticed  that  the  anodal  closure  contraction  is  more  pronounced.  If 
the  condition  be  more  marked  or  further  advanced,  this  anodal  closure  con- 
traction equals  the  cathodal  closure  contraction,  and  in  the  more  marked 
cases,  or  at  a  later  period,  it  more  or  less  exceeds  the  latter.  In  other  words, 
in  the  established  reaction  of  degeneration  the  anodal  closure  contraction  is 
the  first  response  obtained  to  a  minimal  current.  It  is  now  also  observed 
that  the  cathodal  opening  contraction  is  more  pronounced,  and  that,  as  the 
condition  becomes  more  marked,  it  soon  equals  the  anodal  opening  contrac- 
tion, and  may  even  exceed  the  latter. 

In  the  reaction  of  degeneration,  therefore,  we  have  a  reversal  in  the 
sequence  of  the  responses  to  the  current.  Further,  we  also  observe  that  the 
manner  of  contraction  of  the  muscle  is  different  from  that  of  health.  In 
health  the  response  is  short  and  almost  immediate.  In  the  reaction  of  de- 
generation it  is  slow,  long  drawn,  and  persistent.  The  reaction  of  degenera- 
tion may,  of  course,  be  present  in  varying  degrees.  Occasionally,  also,  the 
phenomenon  appears  to  be  limited  to  the  muscle,  while  the  nerve  which  sup- 
plies the  latter  escapes,  or  reveals  but  a  doubtful  change. 

For  convenience  in  note-taking  the  symbols  already  indicated  are  used. 
Thus,  AnClC  =  CaClC  means  that  the  anodal  closure  contraction  is  equal  to 
the  cathodal  closure  contraction,  which  is  indicative  of  the  reaction  of  de- 
generation. When  the  reaction  is  more  pronounced  the  formula  may  read 
AnClC  >  CaClC,  which  means  that  the  anodal  closure  contraction  is  greater 
than  the  cathodal  closure  contraction.  The  symbol  De  R  is  used  briefly  to 
indicate  that  degeneration  reaction  is  present. 

The  reaction  of  degeneration,  as  the  student  has  doubtless  surmised,  is 
principally  of  diagnostic  value.  It  is  never  present  in  lesions  limited  to  the 
upper  segment  of  the  motor  tract ;  that  is,  in  lesions  occurring  either  in  the 
cortex  or  in  the  descending  motor  pathways  in  the  internal  capsule,  the  crura, 
the  pyramids,  or  the  lateral  columns  of  the  cord.  On  the  other  hand,  it  is 
prei«ent,  other  things  equal,  in  lesions  involving  the  lower  segment  of  the  motor 
tntH ;  that  L*,  the  anterior  cornua  of  the  gray  matter  of  the  spinal  cord,  the 
cerebro-spinal  nerves,  or  the  terminal  distributions  of  the  latter  in  the  muscles. 
In  gradual  and  slowly  progressive  myopathies  simple  diminution  of  electrical 
rtsiMjuse  alone  is  present. 

The  above  brief  outline  of  the  methods  to  be  pursued  in  studying  causes 
of  uer>'ous  diseases  are  only  intended  to  be  general  in  character.  Individual 
cases  may  demand  special  methods  of  investigation. 


THE  EXAMINATION  OF  THE  EYE  FROM  THE  STANDPOINT  OF  THE 

NEUROIjOCJIST. 

By  CHARLES  A.  OLIVER,  M.I). 

Practically,  for  the  student's  purpose,  the  examination  of  the  eye  from 
the  standjK>int  of  the  neurologist  resolves  itself  into  several  separate  iiKiuiries. 

I.  The  Study  of  the  Oondition  and  the  Movements  of  the  Muscles  which 
Gorem  the  Motion  of  the  Eyeball  and  the  Lids.    The  muscles  in  and  around 
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the  eye  are  so  delicately  balanced  and  so  intimately  associate 
movement  that  may  be  given  to  the  two  organs  and  the  lids,  thi 
ancy  in  their  actions  is  often  at  once  apparent  to  both  the  pi 
observer.  For  instance,  if  the  external  rectus  muscle  be  paral 
will  be  turned  outward  by  the  unopposed  action  of  the  hefi 
rectus  muscle,  thus  producing  a  condition  known  as  paralytic  coti 
or  ahducens  paralym. 

Should  the  muscle  be  merely  paretic,  the  incompleteness  of  i 
not  be  manifest  by  ordinary  inspection.     Here  the  patient  will 

Elain  of  double  vision — diplopia — ^when  he  looks  toward  the  p 
11  this  case  the  fault  may  frequently  be  brought  into  view  bj 
gaze  steadily  at  the  upraised  finger  whilst  the  finger  is  move 
directions.  If  this  be  done  repeatedly  and  carefully,  the  ey 
found  to  lag  behind  its  fellow  when  the  weakened  muscle  has  1 
into  play.  The  reason  for  this  is  that,  with  the  same  deeree  of  n 
the  weakened  muscle  accomplishes  a  less  result  than  its  nealthy 

Should  the  paralysis  be  limited  to  certain  related  movements, 
eyes  are  brought  into  definite  action  with  one  another  the  faulty 
be  found  only  when  the  patient  is  induced  to  make  efforts  to  accc 
movements.  For  example,  the  two  internal  rectus  muscles  may 
act  simultaneously  so  as  to  permit  the  two  eyes  to  follow  the  upi 
tip  when  it  is  moved  directly  in  toward  the  patient's  nose — a  con< 
as  paralysis  of  convergence,  and  most  generally  dependent  upon  & 
the  nuclear  centres. 

When  several  of  the  extrinsic  muscles  of  the  two  eyeballs  i 
affected  the  condition  produced  is  generally  that  of  almost  im 
ready  total  cessation  of  the  ocular  movements  both  in  attempts 
and  conjoined  actions.  The  most  probable  explanation  of  this 
is,  that  as  the  trunks  of  the  various  nerves  of  the  implicated  muse 
apart  in  their  various  passages  back  to  their  associated  nuclear 
condition  must  be  dependent  upon  a  sudden  hemorrhage  into 
region.  Here  the  appearance  of  the  external  symptom,  which 
known  as  aeiite  nuclear  palsy,  or  ophthalmoplegia  eaieriar  acuta,  < 
easily  understood,  rendering  the  diagnosis  unmistakable. 

In  this  type  of  the  affection  the  iris  and  the  ciliary  muscles  are 
Should  they,  however,  be  affected,  <lilatation  of  the  pupil  {iridi 
inability  of  recognition  of  small  objects,  such  as  printed  or  writtei 
at  short  distances  without  the  employment  of  proper  correcting  1 
plegia),  will  be  superadded  to  the  list,  giving  the  term  total  opnti 
Should  the  iris  and  the  ciliary  nmscles  be  alone  affected,  produc 
dilatation  of  the  pupil  and  inability  to  accommodate,  interior  opkt 
is  said  to  be  present. 

In  the  chronic  form  of  the  same  disease  the  vertical  muscles  ai 
those  which  are  primarily  affected,  the  other  oculo-motor  nerv 
sooner  or  later  following,  as  shown  by  involvement  of  the  ot 
muscle  series. 

When  the  paresis  is  not  manifest  and  the  patient  asserts  tl 
double,  dizziness  and  inability  to  move  about  properly  are  the  n 
nent  symptoms.  Here  the  faulty  muscle  may  l)e  discovered  b} 
of  means.  One  of  the  simplest  plans  is  to  have  the  patient  gaze  j 
faint  light  alternately  with  hLs  two  eyes.  If  a  slight  disturbance 
will  assert,  after  a  moment's  explanation,  that  the  light  appears  tc 
a  new  position  the  moment  that  the  covered  eye  is  exposed  to  the 
degree  of  the  fault  in  the  mascle  can  be  determined  by  the  use  of] 
do  this  properly  the  prisms  should  be  placed  with  their  bases  1 
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vfaicli  th«  light  appeal^  to  jump.     They  are  then  to  be  griidii- 
i  in   pCTW4>r  nntil  tlio  laovement  cenaee.     The  etreugth  of  the 
I  tlm    tc   tiPTCMarr  tn  stop  the  movenient  of  the  light  will  give  a 
~a  fiir  tbe  drgrrc  of  the  fiuilt. 

IT  pUo  thut  if  iip[>ropriat«  for  the  name  character  of  ca^es  iii  the 

^  ud  iHic^  that  does  uot  require  any  t>pecia]  apparatus,  is  to  hare 

~t  f;aK  at  it  diui  light  at  about  live  metres'  distance  with  both  eyes 

irma  of  leu  depn»es,  with  \\6  ttaae  up,  is  then  placed  in  front  of  the 

tft  rye.     This  will  pnwiuce  an  inimediate  doubling  of  the  light  in 

^  _•  nrticsl  mrridian.     If  there  in  any  discrepancy  in  BiUB«le-tone  or  action, 

ttr  ncntM)  light  will  not  only  I>e  situated  below  tlie  original  light,  but  will 

"*""*"     '  '  •  one  side  of  the  light.    The  amount  of  the  lateral  iloviation, 

«nt0  iD  great  niea.iure  the  degree  of  iault,  can  then  be  estimate*] 

;  (Kirrvciiiig  |>ri)>tiw  with  tliL-ir  bases  toward  the  side  where  the 

^  seems  to  be  »tuated. 

^Ciut  be  resident  In  one  or  more  of  the  vertical  muscles,  the  l«st  is 

be  ^sme.  ex(«pl  that  the  prism  which  is  used  Xo  produce  the 

ttC  be  much  stronger  and  placed  upon  its  side.     I^^peclally  is 

a  if  the  lest  be  tried  upon  some  ohje<^  that  is  situated  but  a  few 

n  front  of  the  eve. 

Tt  doirpd,  r^uirt  nan  Ite  had  to  one  or  more  of  the  many  devices  that  are 

■■db  fcr  «tiidTing  thi-  vnrimia  jKisitions  of  artificially^  pro(luc«l  double  objects. 

hr  OBBiptr,  ihr  MniMoK  rrA  and  its  modifieationF,  which,  when  placed 

ere.  cmuti^  n  Kmall  flame  to  be  transfomied  into  a  long  Une  of 

6c  UMd.     This,  which  gives  such  an  object  to  the  patient  that 

any  fiirion  with  the  untraii^ormed  image  of  the  flame  as  seen  with 

eye.  is  a  most  valuable  form  of  apparatus.     Hero,  if  the  line  of 

Wtct>  the  andiEturbed  image  of  the  flame,  muscle-b&lance  in  the  me- 

■  thai  i*  tried  i«  obtaine<l.     If  the  line  of  light  fails  to  divide  the  flame 

n;..  t»..  f^jiiid  pan-.  .-..rrLi'tin;:  jiri^nis  mav  be  placed  in  front  of  thu  rod. 

?'h'>n>mei<'n',  revolving  prisms,  etc.,  of  the  many  varietioa  now  in  common 
0!'.  may  be  employed  just  as  time,  fancy,  and  inclination  impel. 

>h'>uid  the  muscular  insuflUciencv  be  more  marked,  its  presence  may  be 
'JH'-nnLne'i  by  simply  placing  a  plain  red  glass  before  one  eye  of  the  patient, 
iL'i  thrn  have  the  patient  gaze  at  a  distant  light.  If  any  pronounced  error 
•■ti4^.  he  will  ofttimes  declare  the  presence  and  relative  position  of  a  double 
iinai.*of  the  light,  the  one  being  properly  tinted  and  the  other  appearing 
f"Wi^h.  Just  as  Itefore,  the  mere  superimposing  of  correcting  prisms  will 
jif*-  lilt  degree  of  any  muscular  error.  If  desired,  these  discrepancies  may 
U  ri-it«il  upon  appropriate  registers  placed  at  definite  distances  by  the  jiaticnt 
iii.it*lf.  thus  saving  the  time  and  trouble  of  correcting  the  error  by  prisms. 

lu  all  of  this  work  it  must  l)e  remembered  that  the  different  muscles  have 
tmrlieil  differt- nrc>'  of  strength,  so  that  the  .'(ame  amount  of  ner\'e  power  that 
If  I'rt  in  any  two  muscle-groupin|i;s  may  j>roduce  difierent  results  of  loss  of 
ati-l*-  action.  Thus  the  internal  rectus  muscle  is  by  far  the  strongest  of  the 
Mt-rtial  s^-riei.  whiL-t  the  superior  and  inferior,  with  poi^ibly  the  obliques, 
M*  tht-  weak«^. 

T'F  ei^imate  roughlv  the  relative  powers  of  any  one  of  these  mui-cles, 
Lnui-artng  strengths  of  prisms  with  their  apices  [Hiinted  towunl  the  muscle 
itai  t!'  du'ire*!  to  I)e  studied  may  be  placed  before  the  patient's  eye  whilst 
^.n^t  "f  his  eves  are  open  and  gazing  at  a  distant  light.  Thee  are  to  l>e 
"'Dlinue'l  until  the  light  becomes  doubled.  The  amount  of  prism  strength 
thai  t^  nensMin'  to  l>e  use<l  can  then  he  gotten  and  conij>arc<l  with  the 
uiKODt  that  the  muscle  is  said  nonnally  to  overcome. 
Id  A^nie  of  the  irritative  forms  of  spasmiKlic  contraction  of  both  the  ex- 
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trinsic  and  the  intrinsic  groupings  of  the  ocular  muscles  diagnosis  of  the  local 
condition  is  comparatively  easy  from  concomitant  symptoms  and  the  behavior 
of  the  muscle-groupings. 

Care  must  always  be  taken  to  note  the  conditions  under  which  the  testing 
is  done.  The  position  of  the  prism,  its  strength,  and  the  eye  before  which  it 
is  placed  should  be  registered.  Whether  the  test  is  employed  whilst  the  eyes 
are  gazing  at  a  distant  or  at  a  near  object,  the  exact  distance  of  the  test- 
object  if  it  be  nearer  than  five  metres,  and  the  form  of  the  apparatus 
employed  should  all  be  taken  into  account. 

In  some  varieties  of  nerve  disease,  a«,  for  instance,  in  disseminated  sclerosis 
and  in  many  congenital  defects  of  the  eves,  such  as  cataract  or  faulty  devel- 
opment of  the  retina  and  optic  nerve,  the  eyeballs  are  in  a  state  of  constant 
motion.  This,  which  is  known  as  nyda^mus,  is  in  some  cases,  especially  in 
the  congenital  form,  rapidly  increased  when  the  patient  is  excited,  or  when 
he  is  made  to  gaze  intently  at  any  object.  Rarely,  it  may  be  voluntary  in 
type.  Its  presence,  together  with  the  rapidity  and  direction  of  the  oscilla- 
tory movements,  should  always  be  noted. 

If  the  pardlysLs  be  situated  in  one  or  more  of  the  lid-muscles,  the  want  of 
action  of  the  paralyzed  muscle  and  the  over-result  of  the  action  of  the  oppos- 
ing muscle  will  be  plainly  apparent  at  a  moment's  glance.  One  of  the  most 
frequent  forms  of  this  variety  of  affection  is  known  as  pfmu*,  or  drooping  of 
the  upper  eyelid.  It  occurs  as  the  result  of  paralysis  of  the  levator  pal- 
pebrae  muscle.  It  is  both  congenital  and  acquired.  If  of  the  former  variety, 
it  is  generally  due  to  nuclear  disturbance  and  is  bilateral  in  type.  It 
is  of  frequent  occurrence  in  certain  forms  of  hysteria  and  in  congenital 
ataxia.  It  is  also  often  present  in  ansemic  and'  badly  nourished  women 
with  uterine  disorder,  and  whilst  passing  through  or  approaching  the  period 
of  menopause.  This  form,  by  reason  of  its  generally  appearing  upon  awak- 
ening from  a  long  sleep,  and  hence,  as  a  rule,  in  the  morning,  is  known  as 
matinal  ptom. 

The  upper  lid  droops  to  varying  degrees  over  the  eyeball.  Thus,  for  ex- 
ample, if  there  be  paralysis  of  the  cervical  sympathetic,  the  fibres  of  Miiller 
are  affected,  causing  but  a  slight  drooping,  with  but  little  impairment  of 
movement  of  the  lid.  If,  in  pronounced  cases,  attempts  are  made  by  the 
patient  to  raise  the  upper  lid,  the  brow  and  forehead  become  wrinkled, 
showing  the  compensatory  action  of  the  occipito- frontalis  muscle. 

Lagophthalnwiif  or  drooping  of  the  lower  eyelid,  is  readily  recognized  by 
the  undue  prominence  of  the  eyeball,  the  exposure  of  the  lower  portion  of 
the  sclerotic,  the  eversion  of  the  inferior  lachrymal  punctum,  and  the  conse- 
quent di  I  Heidi  amy  or  flow  of  tears.  The  patient  is  unable  to  close  the  eye. 
The  condition  is  a  frequent  accompaniment  of  both  peripheral  and  central 
nerve  disease,  and  depends  upon  a  paralysis  or  a  partial  loss  of  action  of  the 
orbicularis  oculi  muscle  through  the  dbturbance  of  it**  governing  nerve — a 
branch  of  the  seventh  pair.  It  forms  one  of  the  most  prominent  symptoms  in 
BelPs  palsy,  and  is  frequently  of  traumatic  origin. 

In  some  cases  where  there  are  other  clinical  evidences  of  so-called  exoph- 
thalmic goitre,  the  upper  lids  will  be  found  to  lag  when  downward  move- 
ments are  given  to  the  globes.  This,  which  is  known  as  the  von  Grdfe  sign, 
is  best  obtained  whiist  the  patient  is  lying  upon  his  back  and  his  head  rest- 
ing upon  a  pillow.  While  in  this  position  the  finger-tips  are  to  be  extended 
at  about  seventy  centimetres  from  the  patient's  face  and  in  the  median  line 
on  a  line  with  the  forehead.  Afler  having  the  patient  fixedly  gaze  with  his 
two  eyes  at  the  finger-tip,  the  finger  is  to  be  slowly  moved  in  a  curved  direc- 
tion toward  the  patient's  breast,  when,  if  the  sign  be  present,  the  eyeballs  will 
follow  the  finger-tip  and  the  upper  lids  will  lag  behind. 
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n.  The  Btady  of  the  Pupillary  Phenomena.  The  size  of  the  pupil  is 
modified  by  many  conditions  of  the  nervous  system.  Independent  of  local 
changes,  as  in  nearsightedness  and  glaucoma,  where  the  pupil,  as  a  rule,  is 
large,  it  is  more  or  less  dilated  in  amblyopiay  or  deficient  vision  from  nerve 
disorder,  and  amaurosiSy  or  loss  of  vision  from  nerve  degeneration.  It  is  also 
found  quite  large  in  the  earlier  stages  of  aneurismal  pressure  upon  the  optic 
nerve,  m  paralysis  of  the  sphincter  muscle  of  the  iris,  in  neuroses  of  functional 
tvpe,  and  in  peripheral  irritation.  Cerebral  compression  also  produces  it. 
£>urine  childhood  and  youth  it  is  large ;  and,  lastly,  it  must  be  remembered 
that  the  local  application  of  certain  drugs  known  as  mydriatics  renders  it 
greater  than  normal. 

The  opposite  condition,  contraction,  is  found  in  farsightedness,  in  old  age, 
and  in  retinal  hypersBSthesia.  Meningeal  inflammation,  cerebral  irritation, 
and  certain  stages  of  convulsive  seizures  frequently  provoke  it.  Certain 
drugs,  known  as  myotics,  when  either  locally  applied  or  internally  adminis- 
tered, produce  it. 

For  proper  study,  the  relative  sizes  and  shapes  of  the  two  pupils  should 
be  carefullv  estimated  during  exposure  of  one  or  both  of  the  eyes  to  light- 
stimulus.     I>uring  this  test  the  patient  is  to  face  a  window  or  a  light. 

In  many  cases  of  nerve  disease  of  degenerative  type,  as  in  epilepsy  and 
eeneral  paralysis  of  the  insane,  the  pupils  are  frequently  unequal  in  size, 
urregular  in  outline,  without  any  signs  of  local  inflammation,  and  constantly 
varying.  These  changes  can  be  satisfactorily  determined  by  either  looking 
at  the  pupils  through  an  ordinary  magnifying  lens ;  or,  better,  by  looking 
through  a  convex  lens  of  twelve-to-sixteen-diopter  strength  placed  in  an 
ophthalmoscopic  mirror. 

Having  determined  the  equilibrium  of  the  pupils  as  it  is  termed,  whilst  the 
eves  are  in  a  passive  state,  as  it  were,  the  actions  of  the  sphincter  muscle  of 
the  iris  under  the  various  forms  of  stimulus  that  are  usually  applied  to  it  are 
next  to  be  tried. 

As  is  well  known,  the  sphincter  muscles  of  the  irides  respond  and  the 
pupils  become  smaller  when  light-stimulus  is  thrown  upon  the  retina.  This, 
which  is  known  as  iris  re^ofise  to  light-stimiilu^y  is  frequently  affected  in 
various  forms  of  intracranial  disorder.  For  example,  in  degenerations  and 
pressures  upon  the  optic  nerves,  chiasm,  and  optic  tracts,  in  disturbances  in 
the  region  of  the  floor  of  the  fourth  ventricle,  and  in  changes  in  those 
strancb  of  the  third  nerve  which  are  intended  to  innervate  the  sphincter 
mu!>cle  of  the  iris.  To  obtain  the  response,  the  patient  should  be  made  to 
keep  both  eyes  open.  Then,  whilst  he  gazes  directly  ahead  into  space,  the 
eyes  are  to  be  alternately  covered  and  exposed.  If  the  muscle  responds 
properly,  the  corresponding  pupil  will  be  immediately  contracted  when  the 
eye  is  brought  into  view. 

Where,  although  there  is  free  movement  of  the  iris  to  the  so-called  accom- 
modation-reflex (see  below),  the  pupil  remains  fixed  at  some  definite  area 
whilst  light  is  thrown  upon  the  retina,  the  condition  is  known  as  the  Argyll 
Rohertson  pupil.  This  peculiar  want  of  response  of  the  iris  to  this  form  of 
stimulus  is  generally  seen  in  disease  of  the  posterior  columns  of  the  spinal 
cord,  and  is  believed  by  many  to  be  producea  by  innervation  of  the  radiary 
fibres  of  the  iris,  upon  which  as  a  lever,  as  it  were,  the  sphincter  muscle  of 
the  iris  membrane  plays.  As  just  explained,  the  iris  is  able  to  respond  only 
when  the  patient  makes  efforts  to  look  at  near  objects.  The  symptom  is 
readily  gotten  by  alternately  exposing  and  covering  the  two  eyes  to  sudden 
flat^hes  of  strong  light -stimulus  whilst  the  eyes  are  made  to  gaze  into  darkness. 

Irii^redex  to  accommodation,  which  is  rendered  manifest  by  a  contraction  of 
the  pupil  when  the  eye  is  made  to  look  at  a  near  object,  is  the  next  most 
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important  sign.  If  broken,  as  it  is  in  cases  of  nuclear  origii 
rare  instances  of  spinal  disturbance,  the  iris  muscle  will  fail  t( 
lens  is  sufficiently  increased  in  strength  by  the  action  of  the  cil 
allow  small  objects  at  short  distances  to  be  properly  focused  \x 
(known  as  the  act  of  accommodation).  To  determine  whethe; 
in  proper  working  order  the  size  of  the  pupil  is  to  be  accura 
whilst  the  patient  is  made  to  gaze  at  a  distance.  A  pencil  or  ] 
to  be  suddenly  placed  directly  in  line  with  the  distant  object 
about  35  to  40  centimetres'  aistance  from  the  eye.  If  the  rel 
the  pupil  will  immediately  contract  and  remain  so  as  long  as  th 
ing  of  the  eye  upon  the  near  object  remains. 

A  third  and  most  important  reflex-act  of  the  iris  is  that  1 
r^lex  to  convergence.  In  reality,  it  is  a  mere  addition  to  the  ; 
Here  two  eyes  are  simultaneously  acted  upon  instead  of  one,  th 
third  factor — the  associated  impulse  of  the  two  internal  rectus  i 
play.  To  obtain  itproperly,  the  two  eyes  are  made  to  gaze  simi 
a  distant  object.  The  pencil-tip  is  suddenly  brought  in  the  mid( 
face  before  the  two  eves.  If  the  impulse  be  correctly  applied,  t 
take  place ;  correct  rocusing  of  the  two  eyes,  with  simultaneoui 
of  the  pupils  and  inward  deviation  of  the  two  eyes.  It  is  Si 
turbed  in  some  rare  cases  of  beginning  or  ending  nuclear  pals3f 
mencing  isolated  paresis  of  the  internal  rectus  muscles. 

A  fourth  reflex  of  the  iris  consists  in  a  peculiar  dilatation 
which  is  produced  by  irritation  of  the  sympathetic  nerve.     It 
the  sympathetic  iris-reflex.     It  can  readily  be  produced  in  man} 
pricking  or  pinching  the  cutaneous  fibres  of  the  cervical  sympa 
back  of  the  neck.     Its  absence  in  some  cases  is  designative  of  £ 
ance  in  the  reflex  act.     In  other  neuroses,  especially  of  a  degen 
it  will  be  noticed  that  the  pupil  becomes  alternately  larger  and  f 
out  any  seeming  impulse  bemg  given  to  the  organ.     This  pec 
movement  may  occur  several  times  before  the  pupil  becomes  fij 
be  easily  recognized  by  an  ordinary  magnifying  glass  whilst  tl 
made  to  gaze  out  of  a  window.     It  is  of  great  value  in  the  reoog 
earliest  degenerative  stages  of  posterior  spinal  sclerosis,  and  mi 
termed  pupillary,  or,  better,  iris-innervalvon  sign.     At  times,  it  i 
prominently  brought  into  view  by  having  the  eye  turned  as  fai 
as  the  patient  can  possibly  move  it,  when  the  ataxic  movements 
appear. 

In  some  types  of  nerve  disease  where  there  are  lesions  of  i 
nature,  as  in  the  earlier  stages  of  some  of  the  more  common  forn 
eral  neuritis,  it  will  be  found  that  a  spasmodic  contraction  fo 
momentary  dilatation  of  the  pupil,  known  as  hippnSf  takes  \ 
symptom  can  be  best  studied  1by  the  aid  of  a  magnifying  lens 
patient  is  made  to  look  out  into  aifllise  daylight.   It  has  been  seen 

In  some  cases  of  hemianopsia  {vide  page  47),  where  the  condi 
of  the  reflex  arc  between  the  retinae  and  the  sphincter  muscles  c 
are  affected,  as  in  pressure  upon  and  in  degeneration  of  certain  poi 
optic  chiasm  or  oi  one  of  the  optic  tracts,  the  pupil  fails  to  bec( 
when  light  is  thrown  upon  the  olind  area  of  the  field  of  vision, 
tom,  which  is  known  as  the  Wernicke  sign,  or,  more  properly,  hem 
inactio7i  sign,  can  be  gotten  in  various  ways.  The  easiest  and  the  r 
method  found  of  use  by  the  writer  is,  first,  to  illuminate  faintly  1 
the  patient's  eye  by  a  beam  of  light  obtained  from  a  piece  of  pla 
^lass  that  has  been  illuminated  by  a  light  placed  over  and  back  of  t 
head.     This  amount  of  feeble  illumination  does  not  seem  to  disti 
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ting  of  the  sign.  Whilst  the  eye  is  illuminated  a  concave  mirror,  as  found 
in  one  of  the  common  forms  of  ophthalmoscope,  is  held  so  as  to  bring  a 
strong  focus  of  light  from  various  points  in  the  periphery  of  the  field  of 
vision  to  play  upon  the  pupiL  In  this  experiment  it  is  always  best  to  com- 
mence at  the  blind  halves  of  the  field.  If  the  sign  be  present,  the  pupil  will 
not  contract  until  the  stray  beam  of  light  has  reached  the  borders  of  the  re- 
maining fields  of  vision — showing  that  the  break  in  conduction  has  been  in 
the  sensorimotor  loop  of  the  visual  apparatus,  which,  as  we  know,  is  anterior 
to  the  region  of  the  corpora  quadrigemina.  This  fact,  in  association  with  the 
hemianopsia,  therefore  locates  the  intracranial  lesion  either  in  the  optic  chiasm 
or  in  the  optic  tract. 

At  times  many  important  data  as  to  the  question  of  action  of  the  ciliary 
muscle  in  grave  nerve  cases,  especially  where  the  pupil  is  dilated,  might  be 
obtained  by  resort  to  the  so-called  catoptric  test  The  method  is  quite  easy. 
A  narrow  beam  of  light  from  a  candle  or  a  taper  should  be  allowed  to  fall 
obliquelv  upon  the  pupillaiy  area.  If  this  area  be  magnified  by  a  strong 
convex  lens,  three  images  of  the  candle-flame  will  be  seen.  By  now  asking 
the  patient  to  attempt  to  look  at  a  near  object,  the  more  deeply  situated 
images  of  the  flame  will,  if  the  pupil  does  not  contract  too  much,  be  found 
to  separate,  showing  that  the  lens  has  increased  in  convexity,  which  must 
have  been  produced  by  contraction  of  the  ciliary  muscles. 

If  the  pupil  be  too  small  for  this  procedure,  the  plain  mirror  retinoscope 
may  be  employed  to  study  the  presence  or  absence  of  the  reversal  of  move- 
ment of  the  reflexes  as  the  instrument  is  gradually  approached  to  the  eye. 
If  a  reverse  movement  takes  place  when  the  mirror  comes  close  to  the  organ, 
accommodation  exists,  thus  proving  the  presence  of  ciliary  muscle  action. 

nL  The  Stady  of  the  Condition  of  the  Interior  of  the  £ye  by  Magnifying 
Leiiflas  and  the  Ophthalmoscope.  Practically,  nearly  the  whole  of  the  inte- 
rior of  the  eye,  with  the  exception  of  a  small  zone  around  the  ciliary  body 
and  muscle,  can  be  laid  bare  K>r  examination  by  one  of  these  two  methods. 
The  first  plan  consists  in  brilliantly  illuminating  the  anterior  part  of  the 
organ  by  a  convex  lens  and  looking  at  the  illuminated  portion  through  a 
magnifier.  By  it,  the  layers  of  the  cornea,  the  aqueous  humor,  the  iris,  the 
greater  part  of  the  lens,  and  the  anterior  portion  of  the  vitreous  humor  can 
oe  brought  distinctly  into  view.  The  second  exhibits,  in  addition,  the  greater 
part  of  the  vitreous  humor,  the  posterior  two-thirds  of  the  choroid  and  retina, 
and  the  optic  nerve-head.  Congenital  anomalies,  signs  of  active  and  chronic 
inflammation,  venous  and  arterial  engorgements,  depositions  and  atrophies, 
all  can  l)e  revealed  and  recognized  by  these  methods.  The  former  })lan,  which 
soon  becomes  comparatively  easy  of  performance  by  constant  repetition,  is 
known  as  lateral^  oblique,  or  focal  illumination,  and  should  be  carefully  em- 
ployed whenever  thought  necessary. 

I'he  latter  plan,  known  as  ophthalmoscopy ,  is  much  more  diflicult,  and,  in 
fact,  constitutes  an  art  in  itself.  For  this,  two  methods  are  usually  employed. 
One  Ls  known  fs^  the  direct  method,  as  the  object  within  the  eye  is  looked 
directly  at,  and  the  other  is  described  as  the  indirect  method,  bewiuse  an  aerial 
image  of  the  object  is  what  is  looked  at.  In  the  indirect  method  the  instru- 
ment is  held  at  some  distance  from  the  patient's  eye  and  the  organ  gazed  at 
through  an  inter\'ening  convex  lens.  In  the  finst,  the  object  is  seen  erect  and 
in  it»»  true  j>osition,  thus  giving  hhc  to  the  term  erect  or  upright  imiuje.  In 
the  second,  or  indirect  plan,  the  aerial  image  of  the  object  in  the  eye  is  both 
inverte<l  (thus  giving  the  term  inverted  image)  and  revei*sed. 

In  practice  it  is  always  best  to  study  the  various  layers  of  the  eye,  com- 
mencing at  the  cornea.  To  do  this  quickly  with  the  direct  method,  strong 
convex  lenses  are  to  be  employed  first.     These  are  to  be  gradually  weakened 
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until  the  level  of  the  fundus  or  background  of  the  eye  is  reached.  The  disk 
or  optic  nerve-head  is  first  to  be  sought  for,  and  then  the  surrounding  retina 
and  choroid  are  to  be  carefully  studied.  If  the  indirect  method  is  employed, 
the  positions  of  the  ophthalmoscope  and  the  convex  lens  are  to  be  changed  in 
relation  to  the  patient  and  the  observer. 

In  health  the  disk  appears  as  a  pinkish- whitish-gray  plaque.  Its  borders 
are  distinct,  and  it  is  bounded  by  a  whitish  ring  which  is  edged  with  pigment. 
From  or  about  its  centre  a  series  of  light-colored  arteries  escape  and  sub- 
divide as  they  pass  out  into  the  retina.  Into  this  same  area  about  the  same 
number  of  darfe-tinted  veins  w^hich  have  arisen  from  much  finer  stems  can  be 
seen  to  pass.  The  general  color  of  the  nerve-head  is  of  a  dull  gray-red.  The 
eye-ground,  which  is  stippled,  becomes  darker  and  more  compact  as  it  gets 
nearer  to  the  region  of  the  most  distinct  vision.  The  macula  itself  often 
appears,  especially  by  the  upright  image,  as  a  longitudinal  oval  ring  of  a 
faint  yellowish  tinge,  whilst  the  fovea  glimmers  at  the  bottom  of  the  macula 
as  a  pale  straw-colored  dot  of  reflex. 

Should  there  be  inflammation  of  the  nerve-head,  as  in  descending  optic 
neuritis  from  meningitis,  the  disk  edges  will  become  hazy,  the  surface  slightly 
and  irregularly  elevated,  and  its  circulation  will  be  rendered  visible,  giving 
it  an  angry,  swollen,  and  over-vascular  appearance.  There  is  turgidity  of 
both  the  veins  and  the  arteries  of  the  retina,  notably  the  former.  The  vessels 
are  tortuous  and  the  veins  throb  and  pulsate  upon  the  slightest  occasion.  The 
general  color  of  the  ftindus  becomes  more  rosy  in  hue,  whilst  in  the  graver 
forms  flame-shaped  hemorrhages  and  haze-like  areas  make  their  appearance. 

If  a  true  blocking  and  distention  of  the  intravaginal  spaces  in  the  optic 
nerve  sheaths  iust  posterior  to  the  globe  occurs,  as  is  so  common  in  cereoral 
tumors  and  otner  coarse  intracranial  lesions  of  infectious  type,  the  nerve- 
head  will  be  pushed  far  forward  into  the  interior  of  the  eye,  giving  rise  to 
the  condition  known  as  papillitis  or  choked  disk.  Here  the  picture  is  tvpical. 
The  nerve-head  stands  out  into  the  vitreous.  The  retinal  vessels  are  hidden 
in  many  places  in  the  disk  and  surrounding  retina  as  they  pass  to  and  from 
the  nerve-head.  Fine  capillary  and  numerous  clumplike  and  fan-shaped 
hemorrhages  are  seen  irregularly  distributed  in  and  around  the  swollen  nerve. 
The  veins  of  the  retina  are  engorged,  twisted,  and  turbid,  with  deeply  pig- 
mented blood,  whilst  the  corresponding  arteries  are  reduced  to  mere  threaos 
of  pallid  blood. 

tater,  degeneration  changes,  both  cicatricial  in  type  and  fatty  in  nature, 
take  place,  giving  the  eye-ground  characteristic  appearances  which  in  many 
instances  are  almost  unmistakable  as  to  the  former  condition. 

rV  The  Stady  of  Vision.  This  part  of  the  subject  naturally  divides 
itself  into  two  parts.  The  first,  that  known  as  central  lision,  or,  better,  the  insian 
of  fixation ;  whilst  the  second  is  that  which  is  ordinarily  termed  exeentric  or 
peripheral  visiou.  The  former  teaches  much  as  to  the  transparency  of  the 
aqueous,  lens,  and  vitreous  humors  and  their  equality  of  structure  and  regu- 
larity of  surface.  It  immediately  shows  the  power  of  adaptability  of  the 
lens,  and  thus  indirectly  gives  the  condition  and  working  capabilities  of  the 
ciliary  muscle  and  its  accessories ;  it  registers  the  physiological  power  of  the 
most  important  and  most  frequently  employed  sensory  elements  of  the  retina ; 
and,  lastly,  it  distinctly  states  the  degree  of  working  power  of  both  the  con- 
ducting apparatus  to  the  cortical  layers  and  the  visual  elements  of  the  cortex 
themselves. 

To  obtain  the  proper  answer,  so-called  test-letters^  which  by  experiment 
and  study  have  been  found  to  be  visible  at  definite  distances  bv  great  num- 
bers of  presumably  liealthy  eyes,  are  arranged  upon  charts.  Tfiese  cards  are 
suspended  upon  well-lighted  walls,  and  the  patients  are  requested  to  name 
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the  smallest  lines  of  letters  that  are  visible  to  each  eye  separately.  If  the 
line  of  type  named  be  that  for  which  the  distance  used  is  intended,  the  ximal 
aeutene^f^,  as  it  is  termed,  is  said  to  be  normal.  If  vision  be  less,  the  degree 
of  the  remaining  amount  is  to  be  noted  in  an  appropriate  manner. 

When  color  is  employed,  care  must  be  taken  that  the  amount  of  the  color 
area  that  is  exposed  is  projwrly  gauged  for  the  special  color  used.  This  is 
necessary  on  account  of  a  vast  difference  between  the  visibility  of  the  dif- 
ferent colors  at  the  same  distance. 

In  testing  near  objects  a  double  purpose,  as  before  hinted,  is  served. 
Not  only  is  the  amount  of  central  vision  obtained,  but  the  ability  of  the  so- 
called  accommodation  or  focusing  apparatus  of  the  eye  is  determined.  This  is 
accomplished  bv  means  of  small  ordinary  printed  matter  or  reading- types,  as 
they  are  termed.  Trying  each  eye  separately,  the  nearest  and  ftirthest  points 
of  distinct  vision  for  the  smallest  type  that  is  visible  are  to  be  registered. 

If  vision  be  so  low  that  the  letters  cannot  be  deciphered,  an  outstretched 
hand  can  be  held  up  at  varying  distances  from  the  patient,  and  request  made 
to  state  how  many  fingers  are  raised.  If  vision  be  still  lower  than  this, 
various  forms  of  concentrated  or  artificial  light  may  be  thrown  upon  the 
patient's  open  eye,  whilst  he  is  desired  to  state  the  direction  from  which  they 
appear. 

in  the  second  form  of  study  the  extent  of  the  field  of  vijfion,  as  it  is  com- 
monly termed,  and  the  general  condition  of  its  entire  area  are  obtained. 
Several  plans  are  pursued,  but  for  the  sick-room  and  in  situations  where  com- 
plicated apparatus  is  not  easy  of  access,  small  squares  or  circular  areas  of 
color  pasted  upon  large  black  objects  are  extremely  useful.  Whilst  the 
patient  is  made  to  gaze  fixedly  at  some  object,  as,  for  example,  a  mark  upon 
a  blackboard  or  even  a  small  square  of  white  held  directly  in  front  of  the 
eve  that  is  to  be  examined,  the  color  area  is  to  be  gradually  moved  in  from 
tlie  periphery  until  it  is  first  seen.  This  point  is  then  to  be  registered.  Re- 
peating this  at  a  dozen  or  more  meridians  around  the  central  object,  the 
various  registries  are  to  be  connected  together  by  a  series  of  concentric  lines, 
thui*  giving  a  map,  as  it  were,  of  the  boundary  of  the  field  of  vision  for  the 
color  that  has  been  tried.  After  this  ha^  been  done  the  color  square  is  to  be 
carrieil  directly  inward  until  it  covers  the  object  that  the  patient  is  gazing  at. 
Note  L«  then  to  l>e  made  whether  it  becomes  dim  or  is  lost  at  any  place.  In 
the  oflfice  and  clinic-room,  where  most  careful  work  is  necessary,  more  accu- 
rate results  can  be  obtained  and  quickly  registered  by  one  of  the  numerous 
w>-called  perimeten*. 

The  extent  and  fornw  of  the  fields  of  vision  are  subject  to  many  variations ; 
in  fact,  they  l>ecome  one  of  the  most  valuable  and  certain  symptoms  in  the 
<lifl[c*rential  diagnosis  of  grave  nerve  disease,  and  fre<iuently  give  answer  as 
to  the  situation  and  significance  of  ocular  and  cerebral  disturbance.  Irreg- 
ularly and  markedly  contracted  into  a  series  of  indentiitions  in  many  foniLs 
of  retinal  and  choroidal  infiammation ;  ever  changing  and  most  confusing 
to  l)eginners  in  numerous  functional  neuroses ;  dotted  with  scotomatous  areas 
in  coarse  changes  in  the  intraocular  coats;  darkened  and  even  annihilated  in 
the  areas  of  central  fixation,  as  in  macular  changes  of  retrobulbar  disturl)- 
anctjs ;  and  split  into  almost  symmetrical  quarters  and  halves  known  as 
tetranojisic  and  hemiano|)sic  field  defects  by  chiasmio,  optic  tract,  and  cortex 
lesions — it  can  be  readily  seen  how  nuich  information  can  be  gotten  by  oare- 
fiil  work  in  this  direction. 

Briefly,  the  hemianopic  defects  are  subdivided  into  the  following  varieties: 

(«)  Right  homonymous  hemianoj)sia,  which  means  tliat  the  area  of  either 
oimplete  or  incomplete  Ujss  of  vision  includes  all  that  portion  of  eacli  visual 
field  that  is  situated  to  the  right  side  of  the  fixation  object,  thus  showing  that 
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there  is  some  break  in  the  sensory  fibres  which  are  distribu 
halves  of  the  retina.     This  condition,  as  can  be  easily  seen 
dicates  that  the  disturbance,  if  not  multiple,  is  situated  in  the  ] 
of  the  optic  chiasm. 

(6)  Left  homonymous  hemianopsia.  This  is  the  opposite  a 
first  variety.  It  signifies  that  the  imperfection  of  vision  inc 
portion  of  each  visual  field  which  is  situated  to  the  left  side  ( 
fixation,  thus  showing  that  there  is  some  break  in  the  sensoi 
are  distributed  to  the  right  halves  of  the  retina.  This  condi 
seen  bv  the  figure,  shows  that  the  disturbance,  if  single,  is  in  1 
posterior  to  the  optic  chiasm. 

Fio.  21. 

LEFT  VISUAL  FIELD.    RIGHT  VISUAL  FIELD, 
FtxaUonPdini.  Ftxaiionlhinf. 


(c)  Bitemporal  hemianopsia  or  lateral  heteronymous  hemi: 
is  a  condition  of  fault  in  the  two  visual  fields  where  the  imperfe 
the  temporal  or  outer  halves  of  each  field  of  vision,  thus  showi 
is  some  Weak  in  the  sensory  fibres  which  are  distributed  to  the  ] 
halves  of  the  retina.  This  condition,  as  can  be  seen  by  the  figu 
the  disturbance  is  situated  either  directly  above,  below,  in  front 
the  optic  chiasm  itself. 

(d)  Binasal  hemianopsia  or  medial  heteronymous  hemiai 
means  that  there  is  a  fault  in  the  two  visual  fields  which  includ 
or  medial  halves.  It  shows  that  the  sensory  fibres  that  are  disti 
temporal  or  outer  halves  of  the  two  retinae  are  not  acting, 
which  is  very  rare,  and  which  means  loss  of  binocular  vision  t< 
necessarily  signifies,  as  can  be  seen  by  the  figure,  that  there  m« 
a  nlultiple  lesion. 

The  superior  and  the  inferior  varieties  of  the  hemianopic  fiel 
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practically  subdiTided  into  the  same  groupings,  except  that  here  the  terms 
saperior  and  inferior  are  substituted  for  the  terms  temporal  and  nasal. 

At  times  it  may  be  necessary  to  obtain  a  gross  estimate  of  the  condition  of 
the  color  sense.  This  is  easily  done  by  any  of  the  simple  modifications  of 
Holmgren's  series  of  wools.  The  skeins  bemg  thrown  promiscuously  upon 
the  table,  a  test  wool  is  handed  to  the  patient.  One  eye  is  to  be  tried  at  a 
time.  Without  naming  the  color,  the  patient  is  requested  to  choose  the 
nearest  match  to  the  test  skein.  One  or  two  trials  with  the  test  wools  of 
rose,  green,  and  red  will  soon  elicit  the  character  of  color  vision  possessed  by 
thepatient. 

V.  The  Stady  of  Trophic  and  other  Changes  in  the  Eyeball  and  its 
Adu^K^  In  addition  to  the  above  methods  for  detecting  the  motor  and 
the  sensory  anomalies  of  the  organ,  it  becomes  important  to  ascertain  its 
trophic  condition.  Here  is  where  the  determination  of  the  degree  of  deeply 
seated  ocular  and  cutaneous  sensibility  are  so  important.  jEsthesiometers  of 
various  kinds  with  especially  adapted  points  for  the  cornea  may  be  employed. 
Wisps  of  cotton  carefully  twisted  ana  coiled  upon  the  corneal  surface  with- 
out touching  the  lid-edges  often  can  be  made  use  of  to  determine  the  sensi- 
bility of  this  membrane.  So,  too,  local  thermometry  on  and  around  the 
anterior  face  of  the  organ  can  be  frequently  brought  into  good  service  in  the 
ready  recognition  of  atrophic  and  degenerate  areas  from  peripheral  nerve 
disease,  such  as  is  so  oft^n  found  in  the  later  stages  of  herpes  zoster-ophthal- 
micus.  AVhere  local  inflammation  is  present,  as  in  chronic  irido-cyclitis  or 
in  that  dread  disease,  sympathetic  irritation,  more  decided  pressure  with  the 
finger-tip  upon  or  over  the  affected  parts  frequently  evotes  evidences  of 
tenderness  and  of  pain. 

Again,  the  deep  and  superficial  vascularity  of  the  anterior  segment  of  the 
globe  should  be  looked  at.  The  presence  of  the  circular  rim  of  fatty  degen- 
eration around  the  edge  of  the -cornea  should  be  sought  for.  The  condition 
of  the  lachrymal  apparatus ;  marks  of  inflammatory  thickenings  even  in  the 
upper  and  lower  culs-de-sac ;  the  degree  of  tonicity  of  the  globe,  which  can 
be  best  done  empirically  by  pressure  with  the  finger-tips  through  the  over- 
lying lid ;  the  depth  of  the  anterior  chamber  as  expressive,  for  instance,  of 
lens  swelling  in  the  shallowed  chamber  and  low-grade  ciliary  inflammation 
in  the  deepened  one — all  should  be  noted. 

The  relative  prominence  of  the  two  eyes  should  always  be  ascertained. 
To  do  this  various  contrivances  have  been  made,  but  here  as  elsewhere  visi- 
ble expression's  can  be  l)etter  depended  upon  than  mere  mechanical  apparatus. 
Palpation  and  auscultation  for  the  determination  of  deeply  seated  orbital 
bruit  are  also  of  value. 

Further,  cases  arise  where  it  becomes  necessary  to  determine  whether  the 
symptoms  are  real  or  are  intentionally  or  unintentionally  counterfeited. 
fiere  there  is  a  large  field  of  investigation  which  can  be  multiplied  accord- 
ing to  skill  and  ingenuity.  Prisms,  secretly  arranged  so  as  to  produce 
seemingly  true  double  images,  or  to  provoke  incorrect  positions  of  previously 
unseen  natural  objects,  can  be  used.  Lenses  so  placed  and  mydriatics  so 
employed  as  to  produce  unrecognized  changes  of  focusing  power  in  the 
patient's  two  eyes  so  that  he  Ls  not  made  aware  of  which  eve  is  actually  in 
use,  are  of  great  value ;  whilst  interposition  of  opaque  objects  and  the  use  of 
apparatuses  by  which  the  patient  is  unwittingly  made  to  employ  his  averred 
\m\  eye ;  and  even  in  complete  general  ana?sthesia,  carried  sufficiently  into 
effect  as  to  render  the  patient  confused  when  placed  in  sui)pose(l  dangerous  sit- 
uations, etc.,  during  the  first  stage  of  recovery  from  its  ettects,  are  all  useful ; 
all  can  freciuently  be  suocessfnlly  applied.  The  induction  of  an  hypnotic 
condition  might  be  of  value  in!somo,of-thi?se  ci^'ses.:  -^ ;  '/    ."    '  *     ' 
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In  all  of  this  work  each  and  every  ocular  symptom  that  may  appear  of 
importance  to  the  proper  elucidation  of  the  cause  of  disturbance  should  be 
studied.  Here  the  intelligent  association  of  the  entire  grouping  of  the  ocular 
conditions  are  alone  useful  for  correct  data.  Everything  tmit  is  relevant 
should  be  noted,  accurate  register  of  passing  symptoms  should  be  taken,  and 
the  uncertainties  of  cases  so  constantly  repeated  as  to  obviate  all  past  diffi- 
culties. If  this  be  done  most  carefully  and  painstakingly,  it  will  be  a  source 
of  great  happiness  and  pleasure  to  realize  that  all  of  the  findings  have 
reached  a  plane  of  certainty  that  other  observers  through  carelessness  and 
consequent  ignorance  have  sought  for  in  vain. 


•  •  • 


•  • 


•• 


CHAPTER  II. 


GENERAL  MORBID  STATES  OF  THE  NERVOUS  SYSTEM. 


By  F.  X.  DERCUM,  M.D. 

NEURASTHENIA. 

Among  the  first  of  the  various  morbid  states  of  the  nervous  system  to 
claim  our  attention  is  the  one  now  generally  known  under  the  name  of 
neurasthenia,  and  for  which  the  laity  use  the  expressions  "  nervous  exhaus- 
tion "  and  "  nervous  prostration."  The  fact  that  it  is  widely  difilised  through 
almost  every  community  renders  its  study  of  peculiar  importance. 

Strangely  enough,  an  impression  exists  not  only  among  the  laity,  but  also 
among  physicians,  that  the  affection  which  we  are  about  to  consider  is  a 
comparatively  recent  one ;  is  one  which  is  the  outcome  of  the  high  pressure 
and  the  great  wear  and  tear  of  modem  civilization.  That  this  is  an  error  a 
brief  study  of  the  subject  soon  convinces  us.  Certainly,  all  peoples  ancient, 
as  well  as  modem,  have  been  subject  at  various  times  to  the  same  etiological 
factors  which  we  know  produce  neurasthenia  to-day ;  and,  while  space  does 
not  permit  us  to  refer  to  the  pages  of  history  to  support  us  in  this  assertion, 
there  can  be  no  doubt  of  its  truthfulness.  Medical  men  have  recognized, 
though  va^ely,  the  existence  of  this  affection  ever  since  the  sixteenth  cen- 
tury', and  m  the  seventeenth  and  eighteenth  centuries  allusions  to  this  affec- 
tion and  various  descriptions  of  it  continue  to  appear.*  However,  the  early 
descriptions  are  obscure  and  permeated  by  grotesque  pathological  theories. 
Moreover,  thev  make  no  distinction  between  neurasthenia  and  the  related 
states  of  hysteria  and  hypochondria.  To  Robert  Whyte,  of  Edinburgh,* 
l)el<>ngs  the  credit  of  first  differentiating  between  these  three  affections  and  of 
more  or  Iej«  correctly  outlining  the  condition  now  known  as  neurasthenia. 
Thb*  he  did  a«  early  as  1765  in  his  work  on  Nervous  Dv^orders.  He  recog- 
nize<l  three  classes  of  these  disorders,  and  in  speaking  of  them  says :  "  The 
complaints  of  the  first  of  the  above  classes  may  be  called  simply  nervous; 
th<ise  of  the  second,  in  compliance  with  custom,  niay  be  said  to  be  hysterie, 
and  those  of  the  third  hypochomlrkiey  Unfortunately,  he  did  not  give  the 
"  nen'ous  "  condition  that  he  recognized  a  more  specific  name.  Sandras,  in 
IH.")!,  first  used  the  expression  "nervous  state''  {eUtt  nerveujr),  and  for  which 
B(»uchut  later  substituted  the  word  **  nervousn(?ss  "  (nervosisme). 

The  first  u.*e  of  the  word  neurasthenia,  as  applied  to  this  condition,  is 
ahnoeit  universally  ascribed  bv  medical  writers  to  (leorge  M.  B.  Board.  This, 
however,  is  an  error,  the  credit  really  belon^in^  to  another  American  i)hysi- 
cian.  Dr.  E.  H.  Van  Deusen,  of  Kalamazoo,  Mich.,  wlio  first  used  tlie  word 


'  For  ft  detailed  hlstorr  of  thl«  portion  of  the  subject  the  reader  is  referred  to— Amdt :  Die  Neuras- 
thenic. Ihr  W»en, ihre  Bedeutuns  und  BehandluuK,  etc.  Wien.  18H5.  Also.  Mailer,  F.  C. :  Geschichte 
der  Neanstbeoie,  in  Uftndbuch  der  Neurantbenie.    I^eipzig.  1K93. 

*  Wbfte,  Robert:  Observations  on  the  Nature.  Causes,  and  Cure  of  those  Disorders  which  have 
been  commonly  called  Nervous,  Hypochondriac,  or  Hysteric.    Kdinburgh,  I7rt5. 
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in  the  supplement  to  the  Biennial  Report  to  the  Michigan  Asylum  for  the 
Inmne  for  1867,  under  the  heading  of  "Observations  Upon  a  Form  of 
Nervous  Exhaustion  (Neurasthenia)  Culminating  in  Insanity,"  and  who 
says,  among  other  things :  "  Our  observations  have  led  us  to  think  that  there 
is  a  disorder  of  the  nervous  system,  the  essential  character  of  which  is  well 
expressed  by  the  term  given  above,  and  so  uniform  in  development  and 
progress  that  it  may  with  propriety  be  regarded  as  a  distinct  form  of  disease." 
He  fiirther  gives  a  tolerably  clear  account  of  the  affection.  Beard's  first 
paper  upon  the  subject  did  not  appear  until  1869,  in  the  Boston  Medical  and 
ourgicat  Journal,  However,  that  the  term  neurasthenia  is  really  older  and 
was  not  invented  by  either  of  these  physicians  is  proven  by  the  fact  that  it 
is  found  in  the  first  edition  of  Dungnson's  Medical  Dictionary,  published  in 
1833,  side  by  side  with  its  Grerman  equivalent,  Nervenschu^aeche,  Contem- 
porary English,  French  and  German  dictionaries  do  not  contain  it.  As  to 
who  actually  invented  the  word  is,  therefore,  still  a  matter  of  mystery. 

Definition.  Neurasthenia  in  its  simplest  form  is  a  condition  in  which  there 
is  a  more  or  less  marked  and  persistent  diminution  of  nervous  energy,  together 
with  an  increased  reaction,  mental  and  physical,  to  external  impressions.  In 
other  words,  we  have  two  principal  symptoms,  nervous  weakness  and  nervous 
irritability.  Diminished  resistance  to  fatigue  implies  diminished  resistance  to 
impressions  from  without.  Weakness  and  irritaoility  seem  thus  to  be  neces- 
sanly  associated. 

Neurasthenia,  further,  is  an  affection  which  does  not  limit  itself  to  anv 
part  of  the  nervous  apparatus,  but  affects  it  as  a  whole.  Medical  ¥rriters,  it 
IS  true,  have  divided  it,  clinically,  into  cerebral  and  spinal  types,  according 
as  one  or  the  other  group  of  symptoms  predominate,  but  every  case  presents 
overwhelming  evidences  of  a  generalized  affection.  It  is  extremely  probable 
that  brain,  cord  and  peripheral  nervous  system  all  suffer,  although,  of  course, 
in  varying  degrees.  Almost  as  a  corollary  it  follows  that  the  essentials  of  the 
symptomatology  are  always  the  same,  but  that  individual  cases  vary  greatly 
in  their  details. 

Neurasthenia  being  an  affection  extremely  generalized  in  character,  it  is 
often  found  associated  with  other  affections,  such  as  hysteria,  hyphochondria 
and  other  functional  and  organic  diseases.  Unfortunately,  this  association 
has  led  to  considerable  confusion  in  the  minds  of  medical  men,  and  a  few 
have  gone  so  far  as  to  deny  the  existence  of  neurasthenia  as  a  separate  affec- 
tion. The  fact,  however,  that  simple  and  uncomplicated  cases  of  neurasthe- 
nia are  constantly  met  with — the  fact  that  cases  in  which  the  symptoms  of 
simple  nervous  fatigue,  without  any  other  etiological  factors  than  overwork, 
present  themselves — leaves  us  no  alternative  but  to  accord  it  a  separate 
place  in  our  classification.  Moreover,  as  we  progress  in  our  study  of  this 
affection,  we  will  find  that  the  symptoms  presented  are  those  of  a  constantly 
recurring  "  symptom  group,"  and  that  we  have  a  well-marked  clinical  entity 
with  which  to  deal.  Patnological  considerations,  as  we  will  presently  see, 
also  point  in  the  same  direction. 

At  the  verv  outset  of  our  studv  we  find  that  neurasthenia  resolves  itself 
into  two  great  grouj)8 :  First,  simple  neurasthenia,  and  secondlv,  neurasthenia 
associated  with  other  diseases.  \Vith  these  ideas  before  us  let  us  turn  our 
attention  to  questions  of  cause. 

Etiology.  As  in  other  affections,  the  causes  of  neurasthenia  can  be 
separated  into  predisposing  and  exciting.  Among  the  predisposing  is,  first 
and  foremost,  heredity.  In  a  large  number  of  the  cases  that  come  under 
our  notice  this  factor  is  present.  We  freciuently  find  on  questioning  the 
patient  that  either  the  mother  or  father,  or  perhaps  both,  have  been  "  nerv- 
ous" or  very  irritable,  or  perhajis  have  suflereil  greatly  with  headaches. 
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Onlv  exceptionally  do  we  find  insanity,  epilepsy  or  organic  nervous  diseases 
in  tte  family  history.  Indeed,  the  occurrence  of  such  a  history,  especially  if 
it  be  marked,  should  make  us  suspect  that  the  patient  is  not  suffering  from 
neurasthenia,  but  is  in  the  developmental  period  of  some  psvchosis  or  some 
form  of  organic  nervous  disease.  The  importance  of  this  &-ct,  in  view  of 
the  prognosis,  is  such  that  it  should  not  be  overlooked.  Neurasthenia,  even 
when  hereditary,  has  no  factors  in  common  with  the  "  neuropathic  constitu- 
tion." The  hereditarily  neurasthenic  individual  is  merely  one  who  makes 
his  start  in  life  with  a  nervous  system  in  which  cell  wear  and  tear  take 
place  readily,  and  in  whom  the  recuperative  power  is  feeble.  He  has  no 
mnate  predisposition  to  insanity,  sclerosis  or  other  nervous  diseases,  as  has 
the  hereditarily  neuropathic  subject.  Closely  allied  to  the  question  of  hered- 
ity is  the  occurrence  of  various  diseases  in  the  parents  which  are  calculated  to 
depress  vitality,  such,  for  instance,  as  tuberculosis  and  syphilis ;  that  is,  the 
children  of  such  parents,  without  having  tuberculosis  or  inherited  syphilis, 
may  readily  become  neurasthenic.  Strangely  enough,  too,  a  history  of  gout 
in  the  ancestry  is  not  uncommon.  Whether  gout  directly  predisposes  the 
ofl&pring  to  neurasthenia,  or  whether  the  fact  that  a  gouty  ancestry  is  often 
synonymous  with  a  dissipated  and  alcoholic,  and  therefore  enfeebled,  stock, 
are  questions  that  we  cannot,  of  course,  determine.  The  clinical  relationship 
of  the  gouty  ancestry  to  neurasthenia,  however,  remains. 

That  the  abuse  of  stimulants  by  the  parents,  great  age  of  the  father,  and, 
in  fact,  all  enfeebling  and  depressing  influences  in  the  ancestry,  tend  to  pro- 
duce neurasthenically  disposed  ofispring,  is  a  matter  readily  comprehended. 
Consanguineous  marriages,  it  should  be  remarked,  are  likely  to  produce  a 
neuropathic,  rather  than  a  neurasthenic,  stock. 

Next  in  importance  to  heredity  is  education.  A  child,  otherwise  healthy, 
is  often  brought  up  so  loosely,  is  so  indulged  in  every  whim  and  caprice,  is  so 
pampered  and  petted,  so  thoroughly  ''spoiled,"  tliat  when  circumstances 
force  the  grown-up  lad  or  adult  woman  to  face  the  serious  questions  of  life, 
energy,  will-power,  judgment,  self-control,  nervous  strength  m  all  its  forms, 
are  sadly  lacking.  A  rude  awakening  and  a  succession  of  painftil  crises, 
together  with  the  suffering  they  entail,  are  potent  factors  in  the  develop- 
ment of  neurasthenia.  On  the  other  hand,  children  who  are  brought  up 
harshly,  or  too  rigidly ;  who  are  denied  the  ordinary  pleasures  of  childhood 
and  youth,  and  upon  whom  a  too  close  application  to  study,  and  perhaps  to 
physical  labor,  has  been  forced,  are  also  likely  to  develop  sooner  or  later  into 
neurasthenic  men  and  women.  Further,  an  educ4ition  that  provides  a  child 
simply  with  desk  instruction,  with  hooks  to  the  exclusion  of  physical  exer- 
cise ;  or  an  e<lucation  that  taxes  a  child  too  much  in  one  direction,  such  as 
music  or  drawing.  Is  also  attended  by  grave  dangers.  The  absurd  and  oflen 
cruel  custom  of  forcing  prolonged  nmsical  training,  requiring  many  hours  of 
daily  practice,  upon  children  who  have  no  special  or  natural  musical  talent, 
and  wno  have,  in  addition,  all  the  other  tasks  of  school,  is  only  too  common 
in  this  country.  The  nervous  system  of  the  child,  like  a  steel  blade  untem- 
pere<l,  is  soft  and  unresisting ;  tempered  too  highly,  it  is  brittle  and  fragile, 
and  tempered  unevenly,  is  full  of  weaknesses. 

Among  predisposing  causes  we  should  also  mention  occupation.  Persons 
whose  biwiness  is  attende<l  by  great  strain  and  excitement,  hy  worry  and 
uncertainty,  such  as  inventors,  speculators  or  promoters  of  great  enterpriser, 
are  very  apt  to  become  neurasthenic.  Other  occupations,  even  if  they  entail 
a  great  amount  of  work,  pn)vided  there  be  **  emotional  rcrt,*'  do  not  of  tliem- 
wlves  entail  neural  hen  ia.  Causer  relating  to  the  hygiene  of  occupations  are 
not  here  considered. 

Social  position  does  not  seem  to  exercise  a  markedly  pre(lisjK)sing  influence. 


54  NERVOUS  DISEASES  AND  THEIR  TREATMEN 

Many  of  our  patients  are,  it  is  true,  of  the  wealthy  classes,  ai 
doors  of  our  hospitals  is  au  equally  large  number  of  indigent  sui 
ing  for  admission. 

The  married  or  unmarried  state  markedly  influences  the  ten 
rasthenia.  A  much  larger  number  of  neurasthenics  are  unmai 
is  true  alike  of  men  and  women.  In  single  men  special  cau 
absent  in  the  married,  such  as  masturbation,  sexual,  alcoholic, 
cesses,  are  present.  In  single  women,  though  excesses  and  infri 
moral  law  are  much  less  frequent,  the  unaided,  and  often  unequf 
the  world  is  to  blame.  Sometimes,  as  we  will  see,  simple  sexual 
of  itself  a  predisposing  cause. 

Some  writers  claim  that  neurasthenia  is  more  frequent  in  men. 
however,  remember  that  a  very  large  number  of  female  neurj 
into  the  hands  of  gynecologists,  and  that  therefore  statistics  o 
especially  fix>m  private  practice,  are  not  reliable. 

Neurasthenia  is,  as  would  be  expected,  most  common  during 
most  active  life — namely,  from  twenty  to  forty-five  or  fifty, 
claimed  by  various  writers  ( Bouveret,  von  Hoesslin)  that  race  is 
a  factor  in  neurasthenia.  It  is  stated  that  Hebrews  and  Slavs  i 
liable.  Regarding  Hebrews,  the  peculiar  conditions  under  whit 
lived  for  so  many  centuries  may  in  part  account  for  this  conditio] 
this  explanation,  of  course,  does  not  apply. 

Among  the  exciting  causes  of  neurasthenia  is,  first  and  foremoi 
The  capacity  of  every  individual  for  work  is  limited.  It  vari« 
different  persons,  and  in  estimating  the  question  of  overwork  tl 
borne  in  mind.  The  character  of  the  work  also  is  very  impoi 
connection.  What  one  man  can  execute  with  ease  may  lie  a  ver} 
labor  to  another.  Thus,  one  of  the  most  typical  cases  of  neurast 
it  has  been  the  writer's  fortune  to  see,  occurred  in  the  person  of  i 
who  gave  up  the  work  of  mining  for  the  more  pleasant  and  lucn 
of  a  country  schoolmaster.  In  the  mine  he  had  been  perfectly  ^ 
new  position,  however,  he  became  rapidly  neurasthenic,  and  this 
face  of  the  fact  that  the  character  of  the  work  required  only  tl 
mentary  knowledge  and  that  the  number  of  pupils  was  very  limi 

It  is  commonly  believed  that  neurasthenia  is  tne  outcome  especii 
tal  overwork.  Sometimes,  however,  overwork  that  is  purely  phys 
continued,  leads  to  neurasthenia  of  the  most  intractable  form.  T 
we  will  presently  return. 

It  is  surprising  how  much  work  can  really  be  accomplished  by  ^ 
men  without  neurasthenia  being  induced.     An  added  factor,  ho^ 
tional  excitement,  is  very  jwtent  for  ill ;  indeed,  emotional  unrest 
a  cause  second  in  importance  only  to  overwork.    Excitement  of  a 
character — for  example,  the  excitement  of  success — acts  rather 
lant.     It  is  excitement  of  a  depressing  character,  such  as  won 
appointment,  vexation  and  grief,  that  acta  deleteriously.      An 
example  of  the  power  of  overwork  and  of  depressing  emotions 
neurasthenia  is  found  in  nursing.     A  mother  nursing  her  sick  chi 
a  long  illness  l*<  not  only  subjected  to  great  physical  strain  by  la 
but  ei^pecially  by  the  prolonged  emotional  strain  entailed  by  t 
uncertainty  regarding  the  recovery  of  the  patient.     Contrasted  w 
paid  nurse,  who  discliarges  the  same  duties  and  loses  an  equal 
sleep,  experiences  but  slight  strain  and  remains  well.     Her  emoti* 
secondarily,  if  at  all,  called  into  i)lay. 

Various  causes  that  tend  to  debilitate  tend  also  to  produce  ne 
Among  these  may  be  mentioned  excessive  child-bearing  and  prolo 


GENERAL  MORBID  STATES.  55 

tion.     Nervous  exhaustion  is  also  apt  to  follow  certain  acute  illnesses,  such  as 
typhoid  fever,  malaria,  and  especially  influenza. 

One  of  the  most  powerfiil  and  most  frequent  of  the  exciting  causes  of 
neurasthenia  is  trauma.  Accidents  of  all  kinds,  especially  if  they  be  accom- 
panied by  fright,  such  as  is  the  case  in  railway  accidents,  tend  to  produce 
a  neurastnenia  that  is  often  profound  and  very  persistent.  Two  factors  are 
generally  present  in  such  cases :  first,  the  physical  injury,  and,  secondly,  the 
emotional  shock.  They  are  considered  in  detail  in  Chapter  IV.  Among 
other  exciting  causes  are  all  forms  of  dissipation  and  excess;  everything 
that  exhausts  the  nervous  system  tends  to  produce  neurasthenia.  The  ex- 
ceases  of  the  votaries  of  Bacchus  not  only  entail  loss  of  sleep,  but  also  the 
weakness  conseouent  upon  over-stimulation.  Later,  after  the  alcoholic  habit 
is  ftillv  acquired,  the  symptoms  of  neurasthenia  are  complicated  by  those  of 
chronic  alcoholic  poisoning.  What  is  true  of  alcohol  is  true  of  tea,  coffee,  and 
tobacco.  Sexual  excess  is  also  a  potent  factor.  This  applies,  of  course,  to  both 
sexes.  A  very  profound,  bed-ndden  neurasthenic,  for  many  months  under 
care  of  the  wnter  at  the  Philadelphia  Hospital,  was  a  woman  who  had  been  at 
one  and  the  same  time  the  mistress  of  three  different  men.  Sexual  gratification 
by  unnatural  means,  it  need  hardly  be  said,  is  also  very  injurious,  although 
regarding  masturbation,  it  must  be  admitted  that  the  habit  is  sometimes  car- 
ried on  to  a  surprising  extent  and  yet  the  individual  remains  apparently  well. 
This  is,  however,  the  exception  and  not  the  rule.  An  exceedingly  dangerous 
practice  is  that  which,  we  fear,  is  only  too  common  among  married  persons — 
namely,  the  interruption  of  the  sexual  act  by  the  withdrawal  of  the  male  at 
the  moment  of  ejaculation.  An  equally  harmful  practice  is  the  unnatural 
prolongation  of  the  act. 

As  opposed  to  sexual  excess,  sexual  abstinence  every  now  and  then  pro- 
duces neurasthenia.  The  number  of  instances  is,  however,  we  are  convinced, 
very  small,  and  it  probably  occurs  only  in  cases  of  long-continued  and  sup- 
pressed excitement,  such  as  sometimes  exists  in  engaged  persons,  especially 
when  the  engagement  is  of  long  duration. 

The  above  causes  embody  briefly  the  various  factors  producing  simple  and 
uncomplicated  neurasthenia,  neuroMhenia  simplex. 

A  moment's  reflection  will  convince  the  reader  that  nervous  exhaustion  is 
frequently  the  outcome  of  various  other  functional  and  organic  affections. 
Thus,  a  person  who  has  tuberculosis  may  present,  in  addition  to  the  specific 
symptoms  of  that  disease,  also  those  of  neurasthenia.  This  is  likewise  true 
of  aniemia,  chlorosis,  and  other  nutritional  disturbances.  Again,  functional 
or  organic  disease  of  the  stomach  or  intestines  or  of  the  generative  apparatus, 
may  so  affect  the  general  nutrition  as  to  produce  symptoms  of  nervous  weak- 
nert?.  It  is  very  plain  that  a  neurasthenia  arising  from  any  of  these  causes 
differs  radically  from  neurasthenia,  simplex^  and  that  its  natural  designation  is 
neuroMhenia  stpnptomatica. 

Symptomatology.  Contrary  to  our  experience  in  many  otlier  nervous  dh- 
ease»^  the  patient  presents  no  striking  physical  peculiarities.  There  is  no 
jrri)Ks  abnormality  in  the  Vralk,  no  local  palsy,  no  muscular  spasm,  no  inco- 
ordination of  movement.  There  are  none  of  those  obvious  features  that 
«)  often  enable  us  at  a  glance  to  relegate  a  given  case  to  thb*  or  that  group  of 
diseases.  Frecjuently  it  Ls  only  after  our  patient  begins  to  talk  that  we  gain 
an  idea  of  the  character  of  his  affection.  Ho  begins  by  telling  us  how  he 
Mji,  and  we  soon  l)ecome  impressed  with  the  subjective  character  of  many  of 
the  symptom«».  Physical  symptoms  are  present,  it  is  true,  but  we  soon  leani 
that  in  the  majority  of  cases  they  are  brought  to  the  surface  only  by  system- 
atic examination.  The  patient  is  nirely  talkative.  Only  after  repeated 
4U(9(tioning  we  learn  that  he  is  "  nervous ;"  that  he  gets  easily  excited  and 
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"  upset ;"  that  he  can  no  longer  work  as  he  did ;  that  he  gets  tired  before  the 
day  is  half  over ;  that  he  can  hardly  sleep  at  night ;  that  when  he  awakes  in 
the  morning  he  feels  completely  exhausted ;  that  his  head  aches ;  that  his 
heart  palpitates ;  that  his  memory  is  impaired ;  that  he  has  to  force  himself 
to  eat ;  tnat  his  food  lies  heavily  in  his  stomach ;  that  his  bowels  are  con- 
stipated ;  and  so  on  and  on  through  a  long  train  of  distressing  symptoms. 
To  these  may  be  added  a  long  list  of  sexual  troubles. 

One  could  hardly  expect  such  a  patient  to  be  cheerful.  As  a  matter  of 
fact,  he  is  generally  depressed  and  worried  about  himself.  Often,  too,  he  gets 
anxious  and  fearful  if  left  alone ;  or,  again,  feels  oppressed  in  company  or 
crowds.  Sometimes  he  feels  afraid  to  stay  in  the  house ;  at  other  times  amud 
to  stay  in  the  open  street.  In  other  words,  he  may  have,  in  addition  to  his 
general  symptoms,  those  of  an  unnatural  fear. 

In  outward  appearance  neurasthenics  differ  greatly.  If  marked  depression 
exists  it  may  affect  the  walk,  the  attitude,  the  facial  expression,  the  manner, 
and,  in  short,  the  entire  bearing  of  the  patient.  If  depression  be  absent  or 
but  slight,  all  of  these  symptoms  may  oe  wanting.  Again,  it  not  infre- 
auently  happens  that  the  neurasthenic  subject  has  an  excellent  physical 
development,  and  this  may  give  his  friends  the  impression  of  his  having 
very  good  health.  Men  of  fine  physique  who  have  been  the  victims  of 
overwork  may  bear  little  or  no  outward  trace  of  their  breakdown,  at  least 
for  a  time. 

We  will  see  as  we  progress  that  the  symptoms  of  neurasthenia  are  of  two 
kinds:  first,  essential  symptoms,  and,  secondly,  adventitious  symptoms.  The 
first  are  those  which  essentially  attach  to  the  condition,  and  always  present 
the  phenomena  of  weakness  and  irritability.  The  others  are  secondary  out- 
growths of  the  various  disturbances  of  fiinction,  and  may  or  may  not  be 
present.  This  division  into  primary  or  essential  symptoms,  and  secondary  or 
adventitious  symptoms,  we  will  find  very  useftil.  It  sunplifies  a  subject  other- 
wise diflScult  and  complicated,  and  renders  our  conceptions  clear  and  accurate. 

When  analyzed  relative  to  their  distribution  the  symptoms  resolve  them- 
selves into : 

Motor, 
Sensory, 
Psychic,  and 
General  Somatic. 

Motor  Disturbances.  The  patient  almost  invariably  complains  of 
muscular  weakness.  In  the  large  majority  of  cases  this  sense  of  weakness  is 
founded  upon  actual  feebleness  of  the  muscles.  If  the  patient  be  asked  how 
far  he  is  Me  to  walk  he  will  frequently  give  as  answer  an  absurdly  small 
distance.  Very  often  he  will  volunteer  the  information  that  he  cannot  stand 
long,  that  he  grows  so  tired  that  he  is  compelled  to  lie  down.  When  tested 
by  the  dynamometer  it  is  found  that  his  grip  is  markedly  weak.  Occasion- 
ally, however,  to  our  surprise,  the  grip  is  normal ;  but  in  this  instance,  if  the 
patient  be  made  to  repeat  the  grip  a  number  of  times  in  succession,  we  find 
that  it  quickly  grows  weaker,  and  in  a  little  while  the  index  of  the  instru- 
ment may  even  fall  to  zero.  In  other  words,  the  patient  may  be  able  by 
sudden  effort  to  simulate  a  normal  condition,  but  he  cannot  maintain  it. 
Symptoms  of  fatigue  soon  make  their  appearance,  and  the  weakness  becomee 
very  evident.  This  incapacity  for  prolonged  muscular  exertion  may  be 
regarded,  as  we  will  see,  as  representing  one  of  the  fimdamental  features 
of  neurasthenia. 

Weakness  of  the  legs  and  back  is  complained  of  more  frequently  than 
weakness  of  the  arms,  but  in  all  ca*es  the  condition  is  found  to  be  more  or 
less  general.     Decidetl  local  weakness  is  rare,  and  when  found  should  suggest 


GENERAL  MORBID  STATES.  57 

hysteria  or  other  functional  or  organic  disease.     Actual  paralysis  is  never 
o(»erved  in  simple  neurasthenia. 

A  phenomenon  observed  with  sufficient  frequency  to  be  worthy  of  note  is 
muscular  tremor.  In  the  experience  of  the  wnter,  it  is  absent  in  the  majority 
of  cases.  It  is  more  often  seen  when  the  neurasthenia  is  the  result  of  trauma 
or  fright.  As  might  be  expected,  it  becomes  more  pronounced  with  emo- 
tional excitement.  It  is  rather  a  fine  tremor,  and  is  often  inconstant  and 
irr^ular.  Occasionally  it  is  betrayed  by  the  handwriting.  It  may  be 
limited  to  the  hands  or  may  be  widely  diffused  over  the  muscles  of  the  limbs 
and  trunk — notably  in  traumatic  cases.  Allied  to  this  tremor  are  spasmodic 
and  irregularly  recurring  contractions  of  small  bundles  of  muscle  fibres,  either 
in  the  truncal  muscles  or  in  those  of  the  extremities.  They  closely  resemble 
the  fibrillary  contractions  seen  in  the  muscles  in  poliomyelitis,  and,  like 
tremor,  they  are  more  frequent  in  cases  of  traumatic  origin.  Slight  spasms 
or  twitchings  are  occasionally  seen  in  the  orbicularis  palpebrarum,  in  the 
fibres  of  the  frontals,  and  elsewhere  about  the  face  in  neurasthenic  subjects. 
Occasionally  a  tendency  to  twitching  or  brief  spasm  exists  in  some  of  the 
muscles  of  the  extremities.  It  is  perhaps  most  frequently  met  with  in  the 
muscles  of  the  calf. 

The  tendon  reactions  of  neurasthenics  are  likewise  important  and  interest- 
ing. The  knee-jerks  are  in  the  majority  of  cases  decidedly  exaggerated  ;  but 
if  an  attempt  be  made  to  elicit  the  reaction  repeatedly  and  in  close  succes- 
sion, marked  diminution  of  the  response  and  even  disappearance  may  be 
observed.  In  other  words,  the  nerve  centres  concerned  in  the  production  of 
this  tendon  reaction  may  become  exhausted.  In  some  cases,  instead  of  being 
exaggerated  at  the  outset  the  jerk  may  be  normal  or  even  less  than  normal. 
Should  the  knee-jerk  be  altogether  absent,  and  remain  so  during  tests  made 
by  Jendradsik's  method  of  re-enforcement  (see  page  28)  we  should  at  once 
look  for  signs  of  organic  disease. 

Exaggerated  tendon  reactions  are  also  noted  elsewhere.  The  tendons  of 
the  triceps,  of  the  biceps,  and  the  various  tendons  at  the  wrist  may  react  in 
an  exaggerated  manner.  An  ankle  clonus  may  also  be  present,  although  it 
is  never  so  marked  nor  so  prolonged  as  we  find  in  organic  disease  of  the 
cord.  It  is  generally  of  less  extent  and  rapidly  exhausted.  Regarding 
these  tendon  phenomena  in  neurasthenics,  it  should  also  be  stated  that  they 
are  much  more  marked  during  excitement.  This  is  doubtless  the  reason  why 
they  vary  from  time  to  time.  Thus  an  ankle  clonus  present  at  one  occasion 
may  be  absent  at  another ;  and  two  observers  examining  the  same  patient 
in  immediate  succession  mav  obtain  diflTerent  results  because  the  first  has  for 
the  time  being  exhausted  the  tendon  reactions.  These  points  are  of  im- 
portance in  view  of  the  medico-legal  aspects  of  the  traumatic  form  of 
neurasthenia. 

At  times  the  muscles  also  respond  in  a  manner  similar  to  the  tendons 
when  tested  bv  percussion.  Rarely  the  ner\'e  trunks  are  also  mechanically 
irritable,  so  tfiat  tapping  will  produce  slight  contractions  in  the  muscles 
supplied. 

Sensory  Disturbances.  The  sensory  disturbances  of  neurasthenia  are 
exceedingly  numerous  and  varied.  Being  subjective,  many  of  them  are  inca- 
pable of  any  but  indirect  verification.  They  range  from  va^ne,  generalized, 
abnormal  feelings,  often  incapable  of  description,  to  others  which  are  definite 
in  character  and  limited  to  certain  portions  of  the  body.  Thus,  some  patients 
RiflTer  from  a  vague  and  general  feeling  of  distress  that  can  only  be  described 
by  saying  that  they  '*  feel  badly  all  over."  Others,  again,  will  coniphiin  of 
a  general  feeling  of  fatigue,  and  some  of  a  sense  of  profound  exhaustion. 
Ver}'  of^en  the  patient  telLs  us,  "  I  feel  tired  all  the  time,"  and  sometimes 
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adds,  "  I  always  feel  like  lying  down,  and  am  not  comfortable 
This  feeling  of  general  fatigue  is  rarely  absent  in  simple  neun 
profound  eases  it  may  be  hidden  and  oTbscured  by  a  host  of  otht 
Among  sensations  less  generalized  are  such  as  "  lightness  "  or  "  ( 
the  head,  or  a  sense  of  "  constriction  "  or  "  pressure  "  about  the  1 
times  the  patient  complains  that  his  limbs  feel  heavy,  as  thoug 
not  be  moved,  and  at  other  times  as  though  they  were  withou 
Vaffue  sensations  of  tightness,  of  pressure,  or  other  uneasiness  ma 
to  this  or  that  portion  of  the  trunk. 

At  other  times  a  feeling  of  uncertainty  in  making  voluntary  i 
present.      Sometimes  associated  with  this  peculiar  symptom,  1 
mdependently,  we  have  a  feeling  of  uncertainty  in  regard  to 
objects.   In  such  cases  the  patients  complain  of  being  giddy,  and 
present  the  symptoms  of  more  or  less  marked  vertigo.     Mild  for 
ness  are,  however,  more  common  in  neurasthenia  than  actual  ve 
this  symptom  is  directly  related  to  the  nervous  asthenia  there  can 
It  appears  to  be  due  to  the  lessened  vasomotor  control  of  the  cen 
80  that  slight  effort  or  change  of  posture  affects  the  intra-cranial  cii 
is  not  impossible  also  that  at  times  it  is  due  to  an  actual  weakness  o 
centres  concerned  in  co-ordinating  movement.     It  not  only  gives 
distressing  subjective  symptoms,  out  now  and  then  is  sufficientlj 
disturb  the  equilibrium.     Beard  and  Charcot  both  refer  this  syni 
asthentic  state.      However,  in  vertigo  from  simple  neurastheni 
symptoms — ^that  is,  symptoms  patent  to  the  observer — are  fai 
present  than  in  vertigo  observed  in  organic  disease  of  the  cen 
disease,  or  gastric  disturbances.     In  the  neurasthenic  patient,  th 
sense  of  uncertainty  may  be  so  great  that  he  will  grasp  surrounc 
to  prevent  from  falling,  but  in  reality  he  has  comparatively  littl 
in  maintaining  his  equilibrium.   At  least  actual  staggering  and  ii 
movements  are  rarelv  observed.     When  the  severer  forms  are  i 
nervous  exhaustion,  it  is  very  probable  that  they  are  due  to  c 
gastric  troubles.     The   latter   are,  as  we  will  learn,  exceedingl 
Neurasthenic  vertigo  is  sometimes  almost  continuous,  and  is  tl 
distressing  symptom,  and  one  of  the  most  difficult  to  treat.   More 
however,  it  occurs  at  irregular  inter\'als.     It  may  follow  mental 
effort,  such  as  reading,  writing,  unusual  bodily  exertion,  or  even 
acts  as  moving  about  in  bed  or  the  taking  of  food.   It  is  a  symptom 
Further,  too  much  stress  cannot  be  laid  upon  the  freauency  of  its 
in  neurasthenic  subjects.     It  is  extremely  probable  that  tne  larg 
of  cases  of  vertigo,  certainly  the  milder  forms,  are  not  due  to  ea 
peripheral  affections,  but  to  exhaustion  of  the  nerve-centres. 

Among  the  less  vague  sensory  symptoms  are  various  pains  whicl 
head,  back,  and  limb^.     They  may  be  described  in  general  as  d 
pains  or  aches,  which  in  the  milder  forms  suggest  the  sensations 
fatigue.      It  is  extremely  probable,  moreover,  that  even  when 
nounced,  they  are  nothing  more  than  exaggerated  fatigue  sensatio 
ache  is  one  of  the  most  common  of  these  symptoms.     When  pres 
milder  degree,  it  is  described  simply  as  a  dull  feeling  or  a  dull  ac 
a  rule,  it  is  not  diffiii*ed  over  the  entire  head,  but  is  seated  in  the  o 
the  upper  part  of  the  back  of  the  neck,  or  over  the  brow,  or  just 
eves.     Of  these  regions,  the  occipital  is  by  far  the  most  frequei 
situations  are  occasionally  described,  but  it  is  probable  that  m 
other  factors  secondary  in  value  come  into  play.     These  we  will 
discuss.     Very  commonly  the  headache  is  accompanied  by  the  sen 
sure  or  constriction,  already  mentioned,  and  the  patient  feels  as 
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tight  band  had  been  placed  around  the  head.  Various  other  anomalies  of 
sensation  are  occasionally  present.  For  instance,  patients  sometimes  com- 
plain of  great  heaviness,  or  of  throbbing  and  "  whirling "  sensations  in  the 
head.  It  is  extremely  probable  that  these  curious  sensations  are,  many  of 
them,  if  not  all,  the  results  of  various  intracranial  circulatory  disturbances, 
and  are  not  directly  fatigue  sensations.  They  must,  therefore,  be  regarded 
as  cuivenHHous.  "  Lightness "  of  the  head  is  not,  as  a  rule,  associated  with 
aching,  but  rather  with  giddiness. 

Neurasthenic  headache,  when  mild,  disappears  upon  the  mere  cessation  of 
work.  The  average  statement  by  the  patient  is  that  mental  effort  of  any 
kind  brings  it  on,  or,  if  it  be  already  present,  leads  to  exacerbations.  It  may 
in  some  cases  be  so  severe  as  to  be  practically  continuous.  The  practitioner 
should  be  cautioned  not  to  confuse  it  with  attacks  of  migraine,  which  so 
often  complicate  neurasthenia.  Migraine  is  here,  as  elsewhere,  to  be  differen- 
tiated bv  the  fact  that  it  occurs  in  paroxysms,  that  it  affects  chiefly  one  side  of 
the  head  and  face,  that  it  is  accompanied  by  more  or  less  marked  disturbances 
of  the  sympathetic  nervous  system,  such  as  flushing  or  pallor  of  the  aflfected 
side  and  contraction  or  dilatation  of  the  pupil,  and  still  further  by  the  occur- 
rence of  various  prodromal  symptoms. 

Backache  is  another  of  the  more  common  sensorv  disturbances.  It  is  most 
firequ^itly  referred  to  the  small  of  the  back,  though  occasionally  to  the  mid- 
scapular  region  or  to  the  sacrum.  It  also  is  pre-eminently  a  fatigue  sensation. 
It  IS  dull  and  diffuse  in  character  and  varies  greatly  in  degree.  Sometimes 
the  patient  finds  relief  by  lying  down  and  resting.  At  others  the  pain  is 
severe  and  constant.  Like  neurasthenic  headache,  it  is  brought  on  or  made 
worse  bv  exertion.  Further,  we  should  be  careful  not  to  confound  neuras- 
thenic fmckache  with  the  backache  associated  with  diseases  of  the  uterus 
and  ovaries.  The  latter  is  to  be  differentiated  by  gynecological  examination, 
and  also  by  the  difference  in  the  character  of  the  pain.  This,  it  will  be 
found,  is  described  rather  as  the  pain  of  constant  soreness  and  of  irritation, 
than  the  aching  of  fatigue.  Frequently,  however,  a  neurasthenic  patient  is 
at  the  same  time  the  victim  of  pelvic  disease,  and  in  such  instance  a  diflferen- 
tiation  is  neither  possible  nor  necessary. 

Aching  in  one  or  more  limbs  Is  occasionally  present  in  nervous  exhaustion, 
ahhough  this  is  far  less  common  than  heatlache  or  backache.  When  present, 
it  is  described  as  dull  and  diffused,  and  may  affect  one  or  more  limbs.  Thus, 
in  a  case  for  some  time  under  the  writer's  care,  there  was  decided  aching  in 
both  legs.  The  patient,  who  was  a  collector,  was  in  the  habit  of  walking 
great  distances  daily.  Another  instance  was  that  of  a  young  woman  who  stood 
behind  a  counter  manv  hours  every  dav,  and  who,  in  addition  to  other  neur- 
asthenic  symptoms,  developed  persistent  aching  in  the  left  leg.  This  pain 
wa^i  s<)  pronounced  as  to  be  for  a  time  the  most  i)rominent  feature  of  the  ca^^e. 
It  yiehle<i,  however,  quite  readily  to  rest  ancl  massage.  Occasionally  the 
aching  is  referred  to  a  joint,  or,  more  accurately  speaking,  to  the  neighlwr- 
hood  of  a  joint,  and  in  such  instance  care  should  be  taken  that  such  a  ca<ie 
be  not  mL«taken  for  rheumatism,  organic  disease  or  hysteria.  An  example 
o<rurre<i  in  the  person  of  a  young  man  of  nineteen,  who  presented  himself  with 
ao  ac*hing  pain  ni  the  right  wrist.  Examination  failed  to  elicit  increa^^ed  pain 
on  moti(»n,  nor  were  there  other  evidences  of  joint  affection.  Evidences  of 
hyrteria  were  aL*o  wanting,  but  examination  did  elicit  various  signs  of  neur- 
asthenia. Finally  it  was  learne<l  that  in  his  occupation,  that  of  pocket-book 
maker,  the  right  hand  and  wrb^t  were  used  all  day  long  in  folding  leather.  It 
in  yery  probable,  therefore,  that  the  pain  wa^  in  reality  a  fatigue  sensation. 
In  atidition  to  aching,  or  sometimes  without  it,  there  may  be  prt^sent  in  the 
limbs  various  anomalies  of  sensation,  such  as  "  throbbing"  or  "  thrilling." 
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Occasionally  the  patient  complains  of  tremulous  feelings,  althc 
not  really  present.  It  is  probable  that  these  sensations  are  c 
fatigue  phenomena,  and  that  they  depend  either  upon  circulate 
nervous  disturbances.  So  regarded  they  merit  the  term  adven 
do  the  various  sensory  anomalies  referred  by  patients  to  the  h« 

Leaving  now  the  vague  sensations  and  the  diffuse  achings 
sensory  disturbances  much  more  definite  in  character.     First  a 
spinal  tenderness.     In  many  cases  of  neurasthenia,  we  find  tha 
flinches  when  we  pass  the  finger,  even  though  w^e  do  so  ligl 
spinous  process.    The  patient  reacts  as  though  the  spine  and  the 
were  hypersesthetic  or  tender  in  certain  places.     Patients  someti 
of  this  condition  previous  to  examination,  having  made  the 
themselves.    Most  frequently,  however,  it  is  discovered  by  the  p 
it  18  revealed  by  a  slight  pressure  it  is  probable  that  its  seat  : 
Indeed,  some  years  ago,  the  writer  demonstrated  the  fact  that 
neis  may  be  made  to  disappear  for  a  time  by  a  local  injectio 
The  spine,  it  should  be  remembered,  is  not  tender  along  its  e 
but  only  in  certain  small  areas  or  spots.     These  are  found  { 
certain  situations,  more  especially  over  the  seventh  cervical  '^ 
mid-dorsal  region,  the  dorso-lumbar  juncture,  the  mid-lumbai 
sacrum  or  the  coccyx.     Their  area  is  generally  very  small, 
such  a  spot  can  be  covered  by  the  tip  of  the  thumb.     Occasi 
ever,  the  trouble  is  much  more  pronounced  and  serious.     Tl 
not  only  tenderness,  but  also  spontaneous  pain  which  seems  to 
deep-seated,  as  though  it  involved  the  vertebrae  themselves,  and 
described  as  "  a  burning "  or  as  an  intense  "  soreness."     It  is 
pressure  and  movement.     Like  simple  backache,  it  may  be  so 
be  relieved  by  lying  down,  or  it  may  be  so  severe  as  to  constitu 
cipal  feature  of  tne  case  and  may  dominate  all  of  the  other  symp 
this  condition  which  has  riven  ruse  to  the  term  "  spinal  irritation. 

Closely  allied  to  spinal  tenderness  is  cutaneous  hyperaesthesia. 
exist  over  the  back,  tne  sides  of  the  trunk,  the  front  of  the  chest, 
trium,  and  the  extremities.  The  scalp  may  become  exquisitely  s 
the  face,  the  teeth,  the  gums,  the  nipple,  or  the  testicle  may  suffer 
noteworthy  that  in  some  neurasthenics  a  trivial  wound  causes  ai 
pain  out  of  all  proportion  to  the  injury. 

Anaesthesia  is  never  present  in  simple  neurasthenia.  Patient 
frequently  complain  of  numbness  of  the  extremities.  This  n 
readily  provoked  by  slight  pressure  exerted  either  on  the  nerv< 
in  their  immediate  neighborhood.  Thus,  if  a  neurasthenic  remau 
position  for  a  short  time,  such  as  sitting  with  the  knees  crossed 
upon  a  chair  with  the  backs  of  the  thighs  resting  upon  the  hard  ed 
develop  numb  feelings  in  the  legs.  These  are  comparable,  no  do 
"  asleep  "  or  "  pins  and  needle  "  feelings  which  prolonged  pressure 
on  in  perfectly  healthy  persons.  These  numb  feelings  occur  in 
asthenics  even  spontaneously  or  are  attributed  by  them  to  appare 
quate  causes,  such  as  the  weight  of  the  clothing  or  the  constriction  < 

The  disorders  of  cutaneous  sensibility  present  in  addition  vari 
symptoms,  adventitious  in  character,  and  comparable  in  every  way  t 
alies  of  sensation  already  mentioned  in  discussing  the  general  sense 
ances.  These  patients  often  complain  of  formication  or  prickling 
Sometimes  these  are  described  as  "  velvety."  Occasionally  the  p 
as  though  a  light  touch  were  being  passed  over  this  or  that  por 
body  or  as  though  water  were  flowing  over  the  side  of  the  face  or 
tion  of  a  limb ;  sometimes,  too,  there  is  a  subjective  sense  of  heat 
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between  the  shoulder-blades,  and  at  other  times,  though  more  rarely,  there 
is  a  subjective  sense  of  coldness  of  the  surface.  This  may  be  localized  and, 
rarely,  even  widely  diffused.  Sometimes  it  is  combined  with  the  sensation  of 
flowing  water  just  mentioned. 

Vimtal  Dusturhances.  Not  only  are  the  disturbances  of  the  general  and 
cutaneous  sensibilities  of  great  importance,  but  so  are  those  of  some  of  the 
special  senses,  notably  of  vision.  For  instance,  it  is  very  common  for  patients 
to  complain  that  they  are  not  able  to  read  for  more  than  a  few  minutes, 
and  that  if  they  persist  for  any  length  of  time  the  letters  become  blurred  and 
indistinct.  Frequently  they  tell  us  that  they  cannot  sew,  cannot  write,  or, 
in  fiftct,  perform  continuously  any  work  which  requires  close  or  persistent  use 
of  the  eyes.  Such  use,  if  attempted,  is  followed  sooner  or  latter  by  head- 
ache, or,  it  may  be,  by  vertigo,  or  by  a  sensation  of  painful  tension  in  the 
eyes  themselves.  Hand-in-hand  with  this,  vision  becomes  difficult.  The  first 
symptom,  therefore,  which  the  function  of  vision  in  neurasthenics  presents  is 
weakness.  A  moment's  reflection  will  convince  us  that  this  weakness  may 
be  made  up  of  different  elements.  First,  the  cerebral  centres  themselves 
may  be  so  asthenic,  may  be  so  readily  exhausted,  as  to  unfit  them  for  the 
reception  of  impressions  for  any  but  an  exceedingly  short  period  of  time. 
This  form  of  visual  weakness  is  probably  connected  with  the  mental  confu- 
sion, the  headache,  the  vertigo,  and  other  symptoms  of  intracranial  distress 
that  follow  in  certain  cases  attempts  at  reading. 

Secondly,  there  may  be  a  loss  of  working  power  in  the  retina,  and  also  in 
the  acconmiodative  apparatus  of  the  eye  itself.  As  regards  the  retina,  the 
weakness  may  make  its  appearance  in  two  different  ways  ;  there  may  be,  in 
one  instance,  a  loss  of  power  to  appreciate  continuously  a  small  object  held 
at  convenient  focal  distance  from  the  eye.  This  is  observed  everv  now  and 
then  in  examining  a  neurasthenic  patient  with  the  perimeter.  Tfie  point  of 
fixation  readily  seen  at  first  becomes,  as  the  examination  progresses,  less  and 
lew  distinct,  until  finally  it  disappears  altogether.  After  a  few  minutes'  rest 
it  may^retum,  but  only  to  disappear  again.  This  phenomenon  Is  undoubtedh"^ 
a  fatigue  symptom,  and  must  be  referred  directly  to  the  macula  lutea.  It 
must,  of  course,  be  distinguished  from  the  similar  fatigue  symptom  obser\'ed 
in  healthy  jiersons  by  remembering  that  in  the  latter  it  is  noted  only  after  a 
very  prolonged  effort.  Retinal  weakness  may  also  show  itself  by  a  change 
in  the  visual  field.  The  latter  may  be  slightly  diminished  or  contracted,  as 
though  the  peripheral  portions  of  the  retina  were  less  sensitive  than  they 
ehoufd  be.  It  not  infrequently  happens  in  the  beginning  of  an  examina- 
tion that  the  answers  given  by  the  patient  indicate  a  normal  field ;  indeed, 
this  is  true  of  the  majority  of  neurasthenic  cases.  However,  as  the  exam- 
ination pn)gresses,  or  if  the  tests  be  frequently  repeated,  the  answers  be- 
come l€4«  and  less  certain  as  regards  the  periphery,  until  finally  the  picture 
of  a  contracted  visual  field  is  produced.  It  thus  appears  that  the  con- 
tracted visual  field  of  neurasthenic  patients  is  in  reality  a  fatigue  symptom. 
This  is  rendered  the  more  probable  when  the  ordinary  method  of  taking 
the  field,  that  is,  moving  the  test-object  from  the  perij)hery  to  the  centre,  is 
reverse*!,  and  the  test-object  is  moved  from  the  centre  to  the  periphery. 
The  field  obtained  Is  apt  to  be  much  smaller  than  by  the  ordinary  method, 
for  by  starting  from  the  centre  the  retina  is  fatigued  long  before  the  ))eriph- 
eral  j)ortions  are  reache<l. 

In  some  patients  the  eyes  present  in  addition  also  slight  hypertesthesia. 
They  seem  to  he  somewhat  sensitive  to  bright  light.  The  hyperiesthesia  is 
apparently  retinal,  and  may  be  so  marked  as  to  lead  the  patient  to  remain 
iQ(icN>rs  or  to  lead  him  to  Ix^gin  voluntarily  the  use  of  smoked  glit^sc^. 

It  appears  from  the  above  considerations  that  the  sense  of  sight  presents 
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the  same  symptoms  as  are  found  elsewhere  in  neurasthenia, 
neas  and  irritability.     In  addition,  there  is  present  in  a  very 
of  cases  a  lessening  in  the  power  of  aceonmiodation.     This,  al 
symptom,  and,  like  its  congeners,  inconstant  and  variable, 
related,  not  only  to  the  amount  of  work  executed  by  the  ey 
but  also  to  the  general  condition  of  the  patient.     The  muscle 
dation  reflect  more  or  less  accurately  the  general  tonus  of  the 
of  the  body,  and  especially  is  this  the  case  in  neurasthenics,  ii 
bility  goes  hand-in-nand  with  weakness.     We  can  understand, 
independently  of  the  condition  of  the  eye  the  accommodati\ 
rise  or  fall  according  to  the  condition  of  the  patient.     Furt 
probable  that  the  fatigue  of  the  eyes,  so  easily  brought  on  in 
IS  due  especially  to  the  weakness  of  the  accommodative  appara 
a  slight  extent  to  exhaustion  of  the  retina.     Further,  inasmu 
vergence  of  the  eves,  necessitated  in  accommodation  to  near  ob 
taxes  the  internal  recti,  the  latter  reveal  every  now  and  thei 
sufficiency.     This,  it  need  hardly  be  said,  is  also  a  fatigue  symj 

From  what  has  been  said  we  can  readily  understand  that  the 
frequently  be  unable  to  find  defects  in  the  eye  itself  or  that  he 
find  in  its  apparatus  of  accommodation  or  in  its  extrinsic  mui 
anomalies  to  account  for  the  symptoms  presented.  Indeed, 
quently  happens  that  the  eye  examination  is  practically  nega 
tne  defects  discovered  are  so  slight  as  hardly  to  justify  correctio 

Besides  the  various  eye  symptoms  already  discussed,  neura 
present  others  not  so  easy  of  interpretation.     Patients  will  » 
that  "  everything  appears  misty,"  or  as  though  objects  were 
a  veil ;  or  they  may  even  have  attacks  during  which,  for  a 
vision  is  lost.     Sometimes,  too,  they  will  say  that  everything  '. 
perhaps,  exceedingly  bright ;  or  that  familiar  neighborhoods  Toe 
familiar  faces  unnatural ;  that  near  objects  look  as  though  far  i 
they  appear  excessively  small  or  excessively  large.     In  part, 
anomalies  of  sensation  are  to  be  referred  to  the  disturbed  nu 
retina,  but  the  greater  number  are  doubtless  due  to  disordered 
nerve  centres.     They  are  clearly  adventitious  in  character. 

The  pupillary  phenomena  of  neurasthenia  are  ako  interestinj 
cant.     As  a  general  thing  the  pupils  are  rather  large,  sometin 
so.     They  may  also  react  less  promptly  to  light.     Hippus,  that 
contraction  and  dilatation  of  the  pupil,  is  also  frequently  observe 
thenics,  especially  under  excitement.     It  may  occur  independe 
stimulation.    When  marked  it  is  almost  always  accompanied  by  < 
of  the  knee-jerks.     Inequality  of  the  pupils  is  also  observed  in  i 
but  it  is  always  transient  in  cliaracter.     Permanent  inequality  o 
of  course,  suggests  organic  diseai<e.     The  observer  should,  how« 
mind  the  existence  of  slight  physiological  inequalities.     Fixed  o 
pupils  also  suggest  organic  disease.     If  present  the  symptoms  < 
ataxia,  or  of  grave  cerebral  disease,  such  as  paretic  dementia 
sought  for. 

Disorders  of  Hearing,  Comparable  to  the  various  symptoms 
presented  by  the  visual  sense,  we  would  expect,  perhaps,  to  met 
or  less  disturbances  of  hearing.  Deafness,  properly  spealciug,  doe 
and  an  examination  of  the  ear  is  frequently  negative,  just  as  i 
sponding  examination  of  the  eve.  However,  a  patient  will  frecjuc 
cannot  hear  right.  There  is  something  the  matter  with  my  ears." 
of  hypenesthesia,  less  often  present  among  the  visual  phenome 
frequently  met  with  here.     Patients  suflfer  exquisitely  from  noise 
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the  latter  are  insignificant.  On  this  account  they  will  sometimes  isolate  them- 
selves in  secluded  rooms  of  their  homes,  and  even  then  may  find  no  relief. 
Various  parsesthesias,  comparable  to  the  adventitious  symptoms  observed  in 
visual  sense,  are  also  observed  here.  They  are,  however,  far  more  distressing. 
They  consist  of  various  forms  of  tinnitus,  and  are  described  by  the  patients 
as  "  roaring,"  "  buzzing,"  "  whistling,"  or  "  ringing,"  and  at  other  times  as 
"throbbing,"  "beating,"  "pulsating,"  or  "ticking"  sounds.  They  are 
brought  on  by  fatigue,  either  mental  or  physical.  These  symptoms  are  often 
among  the  most  distressing  and  persistent  from,  which  the  patient  sufiers. 

Disorders  of  Smell,  Disorders  of  the  sense  of  smell  are  very  uncommon. 
However,  impairment  or  loss  of  smell  is  sometimes  noted  in  traumatic 
neurasthenia.  Occasionally,  also,  we  have  symptoms  of  olfactoiy  hyper- 
nsthesia.  In  such  instances  the  patient  is  excessively  sensitive  to  odors.  He 
will  complain  of  the  odors  of  flowers,  of  the  odors  of  the  kitchen,  or  of  vari- 
ous perfumes,  even  when  these  are  barely  perceptible  to  others.  It  is  not 
improbable,  too,  that  patients  sometimes  experience  olfactory  parsesthesias,  and 
are  annoyed  by  disagreeable  odors  which  apparently  have  no  existence. 

Disorders  of  Taste.  Disorders  of  taste  are  somewhat  more  common  than 
those  of  smell.  Patients  will  sometimes  say  that  they  cannot  taste  anything ; 
that  everything  "  tastes  like  sawdust,"  or  "  tastes  queer."  More  frequenfly 
they  will  complain  of  bitter,  salty,  sweet,  or  acid  tastes.  The  latter  are  in 
part  actual  parsesthesias,  and  in  part  due  to  disordered  secretions.  Occa- 
nonally  some  one  article,  like  bread,  presents  an  altered  taste  ;  or,  it  may  be, 
that  an  entire  class  of  foods,  e,  g,,  animal  foods,  acquire  a  peculiar  and  often 
ofiensive  flavor. 

Psychic  Disturbances.  Among  the  most  interesting  symptoms  of 
neurasthenia  are  the  psychic  disturbances.  Considerable  conftision  has  ex- 
isted with  regard  to  them,  but  we  will  find  that  they  are  easy  of  comprehen- 
sion, and  that  they  arrange  themselves  into  a  natural  order.  At  the  outset 
we  meet  with  a  marked  and  characteristic  syinptom,  namely,  a  diminution  in 
the  capacity  for  sustained  intellectual  eflTort.  Just  as  the  patient  is  incapable 
of  long-continued  physical  labor,  so  is  he  incapal)le  of  long-continued  mental 
labor.  The  attempt  to  do  mental  work  sooner  or  later  brings  on  symptoms 
of  exhaustion.  A  certain  task  may  be  properly  begun,  but  soon  the  patient 
experiences  difficulty  in  keeping  the  attention  fixed  upon  it.  Gradually  this 
difficulty  increases  until  at  last,  instead  of  clear  and  distinct  ideas,  vague 
and  eonftised  impressions  alone  obtain.  At  the  same  time,  painful  sensations 
about  the  head  arise,  such  as  tightness,  headache,  giddiness,  and  even  vertigo. 

The  difficulty  of  concentrating  the  attention  may  be  so  great  a^  to  lead  to 
an  habitual  state  of  distraction  and  inattention.  Hand-in-hand  with  this 
there  arises  a  more  or  less  marked  dislike  for  intellectual  labor.  The  patient 
finds  that  he  must  force  himself  to  his  work,  and  is  often  tempted  to  seek 
temporary,  though  treacherous,  aid  in  stimulants.  Naturally  the  patient 
l)eoom€«  alarme<l,  and  he  complains  to  the  physician  that  he  is  *'  losing  his 
memor}',"  or  that  he  is  "  losing  his  mind."  Indeed,  the  phrase  "  loss  of 
memory "  b»  one  of  the  most  common  expressions  used  by  neurasthenics. 
However,  it  w  obviously  incorrect.  A  patient  will  give  a  most  circumstantial 
hb*tory  of  hL*  case,  not  omitting  unimportant  details,  and  will  in  other  ways 
^how  that  there  in  actually  no  mipairment  of  memory  whatever.  The  dilfi- 
nilty  n^ally  consists  in  a  lack  of  the  power  of  concentrating  the  attention. 
The  [Hitient  does  not  rememl)er,  l)ecause  he  hjis  really  never  comprehended, 
or.  more  properly  s|)eaking,  has  never  apperceived  that  which  he  hiu^  read  or 
heanl. 

Mental  fatigue  is  also  evidenced  by  a  niiinber  of  other  symptoms.     For 
instance,  ideas  do  not  seem  to  present  thent^elyes  n<  readily,  or  in  the  same 
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rapid  succession  as  in  health.  There  is,  so  to  speak,  a  lack  of  i 
thought,  and  this  the  patient  himself  well  recognizes,  often  sayi 
think."  There  is  also  in  these  patients  an  undoubted  lessi 
strength  of  the  will.  The  patient  does  not  feel  the  stimulus  to 
is  even  convinced  at  times  that  effort  is  useless.  He  believ* 
accomplish  nothing ;  he  has  no  courage,  no  confidence  in  himsel 
with  tnis  state  is  also  a  lack  of  decision.  The  patient  is  fTequ< 
lating  that  it  is  necessary  for  his  friends  to  decide  the  most  ti 
for  him. 

Added  to  the  other  symptoms,  we  have  more  or  less  marke 
The  most  trifling  causes  often  excite  and  anger  the  neurastl 
He  is  also  apt  to  be  morbidly  sensitive,  and  often  feels  intei 
fancied  neglect  or  oversight  on  the  part  of  relatives  or  frienti 
riences  changes  in  the  emotions  more  readily  than  in  health, 
inadequate  causes  may  provoke  marked  depression,  and  at 
laughter.  A  play  at  the  theatre  or  a  newspaper  account  of  a 
provoke  him  to  tears.  In  other  words,  his  emotional  equilibri 
disturbed.  This  condition  differs  from  the  similar  state  observe 
in  that  the  exciting  causes  for  the  emotional  changes  are  al^ 
would  produce  the  same  emotion  in  health,  though  to  a  far  lese 
hysteria  this  rule  does  not  apply. 

The  patient  is  also  introspective.     The  various  disturbances 
which  he  experiences  more  and  more  alarm  him  until,  finally  he 
on  the  alert  for  suspicious  symptoms.     He  thinks  because  he  1 
palpitation  of  the  heart  that  he  has  incurable  heart-disease,  oi 
feels  the  throbbing  of  a  pulsating  aorta  that  he  has  a  tumor  or  an 
because  his  urine  is  cloudy,  possibly  from  phosphates,  that  he  hi 
rhoea.     The  patient  suffers  from  nosophobia.     The  associated  m< 
sion  is  sometimes  so  profound  as  to  suggest  true  hypochondria, 
ever,  important  to  remember  that  the  mental  depression  of  neuraff 
from  true  hj'pochondria  in  that  the  patient  can  be  more  or  less 
vinced  by  the  physician  that  he  is  not  the  subject  of  any  orgf 
that  there  is  really  no  organic  heart  affection,  no  aneurism,  no  rei 
rhoea.    In  other  words,  in  simple  neurasthenia  the  patient  still  hi 
of  appreciating  evidence  regarding  his  case  when  properly  pre 
is  not  the  victim  of  actual  delusions.     Unfortunately,  however, 
met  with  who  have  so  far  transgressed  the  limits  of  mental  hea! 
belief  in  some  special  disease  is  definite  and  fixed,  and  who  some 
about  this  beliei  a  series  of  more  or  less  systematized  delusions.    I 
sary  to  say  that  such  cases  suffer  from  actual  insanity  and  not  ; 
neurasthenia.     Indeed,  we  not  infrequently  find  in  this  class  o 
more  or  less  marked  neuropathic  family  history. 

In  addition  to  the  irritability  and  the  mental  depression  exhibit 
patients,  they  sometimes  show  a  distinct  loss  of  the  sense  of  the 
While  morbidly  sensitive  themselves,  they  do  not  hesitate  to  dif 
presence  of  non-medical  persons  their  most  intimate  symptoms 
detail,  and  oflen  using,  in  order  to  make  themselves  clear,  expi 
are  not  only  offensive  to  the  ears,  but  oflen  absolutely  disgusting 
improbable  that  this  condition  is  the  result  of  the  constant  intros 
the  constant  dwelling  upon  nosophobic  ideas. 

Among  other  changes,  too,  we  notice,  now  and  then,  a  distinct 
the  affection  for  near  relatives,  so  much  so  that  it  attracts  the  \ 
the  latter.     Sometimes  thus  condition  is  brought  to  the  attention  ( 
sician  by  the  patient  himself,  who  may  say,  "I  no   longer  ca 
mother,"  or  "I  no  longer  care  for  my  children  as  I  should."     A 
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time,  if  the  question  be  radically  tested,  the  patient  will  usually  react  in  a 
normal  manner,  though  perhaps  in  a  lessened  degree. 

Not  only  does  the  patient  lack  the  capacity  for  sustained  intellectual  labor, 
not  only  is  he  irritable  and  depressed,  but  he  frequently  presents,  in  addition, 
the  symptoms  of  an  apparently  causeless  fear.  That  fear  and  weakness 
should  go  together  is  natural.  Everywhere  in  nature  they  are  associated. 
That  a  person  whose  nervous  system  is  exhausted  should  also  be  morbidly 
afraid  is,  therefore,  not  surprising.  We  find,  too,  as  we  study  our  cases,  that 
this  emotion  varies  greatly  in  character  and  degree.  It  may  be  vague  and 
ill  defined,  and  may  consist  merely  of  a  general  feeling  of  anxiety.  More 
frequentlv,  however,  it  takes  definite  shape,  or  comes  on  acutely  at  certain 
times.  Often  it  is  associated  with  striking  visceral  symptoms.  One  of  the 
most  conmion  forms  is  a  fear  which  in  some  patients  accompanies  attacks 
of  palpitation  of  the  heart.  The  emotion  is  often  so  great  as  to  give  rise  to 
the  meet  marked  outward  signs.  In  some  cases  it  is  apparently  the  direct 
outcome  of  the  heart  symptoms,  the  patient  believing  that  he  has  some  serious 
organic  dLsease  and  that  death  itself  is  threatening.  Similarly  a  patient  with 
sudden  and  strange  sensations  in  the  head  may  fear  death  by  apoplexy,  while 
another  with  sinking  and  other  distressing  sensations  in  the  epigastrium,  asso- 
ciated with  an  attack  of  acute  indigestion,  may  feel  as  though  he  were  about 
to  die  of  utter  weakness. 

In  other  cases  attacks  of  /ear  occur  spontaneously  and  independently  of 
visceral  disturbances.  In  this  instance  the  fear  seems  to  be  of  purely  nerv- 
ous origin,  and  while  somatic  symptoms  are  frequently  present  they  are  alto- 
Kher  secondary.  The  patient  has  no  idea  of  tnreatenmg  death  from  heart, 
tin,  or  other  disease,  out  simply  experiences  a  sense  of  fear  which  is  un- 
complicated, and  which  may  be  slight  or  so  intense  as  to  be  horrible  and 
overwhelming.  If  the  attack  be  severe  the  limbs  become  relaxed,  the  patient 
sinks  into  a  chair,  or  may  even  fall  to  the  ground.  The  face  becomes 
pale,  the  body  moist  with  a  cold  sweat,  the  pulse  small  and  rapid,  and  the 
respiration  hurried  and  irregular.  As  in  intense  fright  from  other  causes, 
the  sphincters  may  even  become  relaxed,  and  the  bladder  and  the  bowels 
spontaneously  voided.  Attacks  of  such  severity  are  uncommon.  More  fre- 
quentlv they  are  of  such  a  character  that  the  patient  is  able  to  conceal  them 
or  to  disguise  their  nature.  It  should  be  remarked  in  this  connection  that 
patients  rarely  mention  voluntarily  the  various  symptoms  of  fear  which  they 
experience. 

In  addition  to  the  two  forms  of  fear  above  mentioned,  namely,  the  fear 
having  its  origin  in  visceral  disturbances  and  spontaneous  fear,  we  have  attacks 
occur  which  are  associated  more  or  less  closely  with  certain  definite  or  fixed 
ideas.  Thus,  a  neurasthenic  patient  may  experience  a  morbid  fear  when  left 
alone,  or  he  may  experience  fear  in  the  presence  of  strangers  or  of  crowds; 
or  he  niav  be  attacked  by  fear  in  the  dark  or  in  his  own  room  or  in  the  open 
rtreet.  These  special  fears  find,  as  Bouveret  truly  claims,  a  fitting  analogue 
in  the  fear  which  healthy  persons  experience  when  standing  at  a  great  height, 
even  though  they  may  be  m  a  perfectly  safe  position.  It  is  exceedingly  prob- 
able that  in  neurasthenia  the  faculties  are  so  weakened  that  ordinary  sur- 
mundings  no  longer  give  a  sense  of  security.  Fear  is  therefore  a  natural 
con.«<ecjuence.  It  is  doubtless  in  this  way  that  spontaneous  fear  arises  in  the 
healthy  person  when  the  latter  looks  down  from  a  great  height.  He  misses 
the  security  of  his  ordinary  surroundings.  As  might  be  expected,  a  large 
number  of  these  special  forms  of  fear  have  been  described.  Thus,  the  fear 
which  comes  on  spontaneously  in  some  neurasthenics  when  they  find  them- 
«;lv€8  in  open  places  is  called  aaoraphohia.  The  fear  which  comes  on  in 
narrow  or  closea  places,  elauMrophobui ;  the  fear  of  being  alone,  monophobia ; 
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the  fear  of  crowds,  aidhropophohia ;  the  fear  of  darkness,  nyctophobia;  the 
fear  of  storms,  acrophobia;  the  fear  of  special  localities,  topophobia.  Certain 
neurasthenics,  perhaps  as  a  result  of  some  parsesthesia  of  cutaneous  sensi- 
bility, feel  as  though  they  were  being  contaminated  by  everything  thev  touch. 
This  fear  has  been  termed  mymphobioy  or  the  fear  of  filth.  Persons  who  have 
become  neurasthenic  by  the  shock  and  fright  of  railway  accidents  often  suffer 
from  attacks  of  fear  on  seeing  or  hearing  a  train  of  cars,  and  oft;en  find  it,  on 
this  account,  impossible  to  travel  on  railways.  This  form  of  fear  has  been  called 
siderodromophobia.  It  can  be  readily  seen  that  these  names  could  be  multi- 
plied almost  without  end.  For  instance,  Bouveret  has  called  the  fear  which 
comes  on  in  some  neurasthenics  on  assuming  the  upright  position  dasophobia ; 
and  Beard  has  even  framed  such  expressions  as  phobophobia,  fear  of  fears, 
and  pantophobia^  fear  of  everything.  Unfortunately  these  names,  while  they 
define  certain  morbid  fears,  often  give  rise  to  the  impression  that  all  of  these 
various  forms  are  intrinsically  different,  and  also  that  they  are  actual  psychoses. 
Indeed,  they  are  oflen  so  considered,  the  error  arising  from  the  fact  that  simi- 
lar morbid  fears  also  occur  in  the  insane. 

Among  the  most  important  symptoms  still  to  be  considered  is  insomnia.  It 
is  sometimes  one  of  the  earliest  of  the  symptoms  presented.  It  varies  greatly 
in  degree.  A  patient  may,  for  instance,  find  it  aifficult  to  fall  asleep,  or  the 
sleep  may  be  so  light  that  the  slightest  sound  awakens  him,  and  the  night 
may  be  spent  in  alternately  falling  asleep  and  waking.  More  commonly, 
however,  the  patient  falls  asleep  readily,  but  finds  that  he  awakes  at  an  earlier 
hour  than  usual,  and  further  that  his  sleep  has  not  been  refreshing.  If  the 
insomnia  becomes  more  pronounced,  the  hours  of  sleep  become  progressively 
shorter,  the  patient  awaking  earlier  and  earlier  until  at  last  a  few  hours  or  a 
few  minutes  may  constitute  the  entire  sleep ;  or  he  may  even  pass  nights  and 
days  in  succession  without  any  sleep  whatever.  As  a  rule,  such  sleep  as  is 
obtained  is  light ;  occasionally  it  is  heavy  and  profound.  In  every  instance, 
however,  the  patient  feels  unrefreshed  on  wakening;  indeed,  the  various 
fatigue  sensations  are  more  pronounced  than  ever.  He  will  frequently  sav 
to  the  doctor  that  he  feels  completely  exhausted  on  awakening ;  that  he  feels 
as  though  he  had  worked  hard  all  night.  After  taking  breakfast  the  feeling 
of  fatigue  is  somewhat  relieved,  and,  as  a  rule,  it  becomes  less  marked  as  the 
morning  advances.  Not  only  are  neurasthenicpatients  troubled  with  insom- 
nia, but  they  frequently  dream  a  great  deal.  Tney  seem  to  rehearse  in  their 
sleep  the  various  experiences  of  the  day.  More  often  the  dreams  are  of  an 
unpleasant  character,  the  patient  dreaming  of  murders,  of  horrible  occurrences 
and  of  terrible  accidents,  and  while  so  doing  may  wake  up  suddenly  in  a 
paroxysm  of  fright.  Startling  dreams,  that  is,  dreams  attended  with  fright, 
are  very  common  in  neurasthenia  of  traumatic  origin.  Regarding  the  amount 
of  sleep  and  also  its  character,  the  physician  should  be  cautioned  about  always 
accepting  the  statements  of  the  patients.  One  of  the  most  common  errors 
made  by  neurasthenics  Is  in  relation  to  the  amount  of  sleep  actually  obtained. 

We  have  in  neurasthenics  now  and  then  peculiarities  of  speech,  and  even 
of  handwriting,  to  which  it  is  well  to  allude  for  a  moment.  Patients  some- 
times speak  slowly  and  enunciate  their  words  in  a  slurred  and  slovenly  man- 
ner. There  is  nothing,  however,  in  their  manner  of  speaking  which  is  in  any 
way  comparable  to  the  halting  or  scanning  speech  found  among  the  insane. 
WKen  asKed  to  speak  clearly  they  always  prove  their  ability  to  do  so.  We 
are  frequently  impressed  witli  the  fact  that  they  talk  as  though  they  were 
tireil,  and  that  for  this  reason  they  do  not  articulate  properly.  Even  the 
voice  seems  to  have  a  tired  ring.  Patients  are  aL«o  seen  who  speak  too  rapidly 
and  run  their  wonb*,  syllables,  and  even  their  phnuK^  together. 

As  regards  the  handwriting,  peculiarities  are  noticed  not  so  much  in  the 
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writing  demanded  by  the  daily  occupation,  as  in  letters  to  relatives  and  friends. 
In  the  latter  it  is  apt  to  be  hastv,  jerky,  and  irregular.  Occasionally  both 
words  and  letters  are  incompletely  formed,  and  here  and  there  letters,  sylla- 
bles, and  even  whole  words  may  be  omitted.  A  letter  so  written  is  like  the 
speech,  merely  slurred  and  slovenly,  and  is  of  itself  no  evidence  of  insanity, 
because  the  patient  himself  is  fully  conscious  of  the  errors  that  he  makes,  and 
because  other  letters  demanding  care  and  accuracy,  e,  g,,  business  letters,  are 
written  properly. 

General  Somatic  Disturbances.  These  consist  of  disturbances  of  diges- 
tion, of  circulation,  of  secretion,  and  of  the  sexual  ftinctions. 

Digedive  Dusturbances,  The  digestive  disturbances  of  neurasthenia  are 
of  peculiar  importance.  They  are  among  the  most  common  of  the  symptoms 
presented,  among  the  most  distressing  to  the  patient,  and  among  the  most 
difficult  for  the  physician  to  treat.  They  are  sometimes,  though  infrequently, 
but  slightly  pronounced ;  at  other  times  so  severe  as  to  be  suggestive  of  organic 
disease.  As  elsewhere  the  first  symptom  that  we  meet  is  weakness.  The 
patient  having  taken  a  moderate  quantity  of  food  feels  at  first  no  special 
distress ;  but  after  the  lapse  of  a  greater  or  smaller  inter\'al  of  time,  sensa- 
tions of  weight,  of  oppression,  ana  of  general  discomfort  about  the  epigas- 
trium make  their  appearance.  Sometimes  they  are  accompanied  by  a 
sensation  of  distention,  and  an  exammatiou  will  often  disclose  an  excess  of 
eas  in  the  stomach.  Frequently  the  condition  is  attended  by  eructations. 
If  the  case  be  more  pronounced,  in  addition  to  the  mere  sense  of  w^eight 
and  oppression,  pain  is  referred  to  the  epigastrium,  and  also,  at  times,  to 
the  back  between  the  shoulder-blades.  If  we  examine  the  epigastrium  we 
find  that  it  is  slightly  sensitive  to  pressure.  It  is  not,  however,  painful  as 
in  inflammation,  ulcer,  or  other  organic  trouble ;  nor,  do  we  find  that  the 
stomach  is  dilated,  but  simply  distended.  The  tongue  is  clean,  or  at  most 
but  slightly  coated.  If  the  gastric  juice  be  examined,  analysis  may  reveal 
no  marked  change  in  the  amount  of  pepsin  or  hydrochloric  acid  present. 
Frequently,  however,  a  more  or  less  decided  diminution  in  the  amount  of 
free  acid  Is  noted,  and  at  times,  indeed,  the  latter  may  be  entirely  absent. 
Thus  far  the  trouble  is  still  purely  ftinctional.  Digestion  is  much  delayed, 
and  often  the  stomach  is  not  emptied  before  it  is  time  to  take  the  next  meal. 
Nausea  may  be  present,  but  vomiting  is  quite  rare.  This  atonic  indigestion 
is  not  always  limited  to  the  stomach,  but  may  involve  the  intestine.  In  such 
case^  there  is  more  or  less  meteorism.     Constipation  is  the  rule. 

Patients  suffering  from  even  this  mild  form  of  gastro-intestinal  neuras- 
thenia, or  nen'ous  dys|)e|)sia,  as  it  Ls  more  commonly  termed,  are  subject  to 
attacks  of  palpitation  of  the  heart,  the  attacks  coming  on  when  the  indiges- 
tion is  at  its  height.  If  the  trouble  continue  for  some  time,  mental  depres- 
sion with  nosophobia  sooner  or  later  appears.  Occasionally  during  an  attack 
of  indigestion  the  patient  feels  heavy  and  sleepy  and  entirely  incapacitated 
for  intellectual  or  physical  effort.  Frequently  the  indigestion  is  accompanied 
by  giddiness.  The  am)etite  is  apt  to  be  capricious.  If  there  be  marked 
mental  depression  it  is  diminished,  but  ever\'  now  and  then  it  is  increased. 
Further,  the  patient,  after  taking  food,  feels  unsatisfied,  or,  after  the  lapse  of 
half  an  hour  or  an  hour,  feels  as  though  he  had  not  had  his  regular  meal. 
As  a  rule,  neurasthenic  patients  consume  but  little  fluid.  Infreiiuently,  how- 
ever, thirst  is  increased. 

In  neurasthenia  of  long  >tanding  digestive  disturbances  arc  far  more  pro- 
nounced. Shortly  after  ingesting  food,  the  patient  experiences  a  sense  of 
weight  and  discomfort,  together  with  marked  distention  and  oj)pi*ession  in  the 
epigastrium.  Frequently  it  happens  that  eructation  is  grossly  insufficient  or 
does  not  occur  at  all,  or  only  after  very  prolonged  and  distressing  intervals. 
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At  times  it  would  seem  as  though  there  were  a  veritable  spasin 
opening  which  prevented  the  escape  of  the  gas.     When  maki 
examination  of  such  a  case  we  sometimes  find  that  distention  i 
to  approach  actual  dilatation.    During  eructations  portions  of  i 
the  stomach  may  be  carried  into  the  oesophagus,  and  thus  gi 
familiar  symptoms  of  heartburn  or  pyrosis.     While  in  a  lar 
cases  the  indigestion  is  marked  by  a  greatly  diminished  out 
absence  of  hydrochloric  acid,  there  are  instances  in  which  thu 
be  in  excess,  and  others,  again,  in  which  butyric,  lactic,  and  < 
present  as  the  result  of  fermentation.   The  tongue  in  cases  of  this 
and  there  is  more  or  less  tenderness  of  the  epigastrium.    We  no\ 
dences  of  an  actual  gastric  catarrh.     In  other  words,  the  aton 
noted  in  simple  cases  of  neurasthenia  becomes  gradually  more  an 
vated,  and  finally  leads  to  more  or  less  marked  structural  chang 
tinal  distention  and  meteorism  present  are  also  apt  to  be  ac( 
transient  pains,  and,  in  addition,  the  abdomen  may  also  be  decic 
to  pressure.    At  times  patients  suffer  from  attacks  of  pain  in  cer 
the  ileo-caecal  region,  and  also  at  the  junction  of  the  transverse 
ine  colon.     These  attacks  are  evidently  due  to  collections  of  ga 
to  De  associated  with  paralytic  distention  in  one  part  of  the  b< 
with  spasm  in  another.     Hand-in-hand  w4th  this,  constipation 
very  marked,  the  contents  being  often  completely  dry  and  expel 
great  diflSculty.     At  other  times,  instead  of  constipation,  there 
diarrhoea  of  relaxation.    Frequently,  too,  in  these  patients,  evac 
bowels  is  attended  by  a  sense  of  nervous  exhaustion,  the  patient 
completely  prostratea  and  compelled  to  lie  down  after  each  mo^ 
casionallv  mucous  colitis,  in  which  the  patient  passes  more  or  1< 
masses  of  fibrinous  or  mucous  exudation  from  the  bowel,  is  presc 
contents  of  the  bowel  are  voided  covered  with  this  material,  or  ii 
this  substance  is  passed  in  large  quantities  during  attacks  simulati 
Circtilaiory  Disturhances.     The  disturbances  of  the  circulate 
consist  in  modifications  of  the  force  and  rhythm  of  the  heart's  a 
character  and  frequency  of  the  puls^,  and  in  more  or  less  mi 
tions  of  vasomotor  tonus.     Perhaps  the  most  striking,  if  not  ind 
common,  symptom  of  circulatory  disturbance  in  neurasthenia,  it 
tion  of  the  heart,  already  mentioned.     As  pointed  out,  this  sym 
often  associated  with  digestive  disturbances,  though  it  is  not  n( 
pendent  upon  the  latter.    It  commonly  occurs  at  that  period  of  dij 
the  process  seems  to  have  been  slowed  or  arrested  and  when  mai 
distention  of  the  stomach  has  taken  place.     It  may  also  be  ase 
marked  gastralgic  pains.     During  an  attack  the  patient  is  oft« 
tressed,  and  frequently  suffers  from  fear.     The  heart  beats  vi 
with  increased  rapidity  against  the  chest-walls,  while  the  arteri 
they  can  be  seen,  throb  excessively.     Sometimes  the  face  is  pah 
quently  it  is  flushed.     The  patient  complains  of  oppression  o: 
Aft;er  a  longer  or  shorter  interval  the  attack  passes  over.     Th 
of  the  heart,  which  may  have  increased  to  120  or  130  a  min 
fall  to  near  the  normal.     Such  an  attack  is  the  most  common  of 
cardiac  disturbances  noted  in  neurasthenia.     However,  every  no 
the  patient  has  a  seizure  which  resembles  an  attack  of  true  angi 
Charcot,  who  has  minutely  described  this  condition,  separates  su 
into  three  periods.     The  first  period  is  purely  prodromal,  and  m 
eral  hours,  or  even  an  entire  day,  or  may  recur  several  times 
actual  onset  of  the  crisis.     During  its  continuance  the  patient 
sensations  of  pain  about  the  heart,  a  feeling  of  oppression,  of  fii 
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left  half  of  the  body,  sensations  of  choking,  and  difficulty  of  swallowing. 
In  addition,  he  has  a  cough,  is  irritable,  has  insomnia,  and  loss  of  appe- 
tite. Suddenly,  when  the  second  period  has  arrived,  the  patient  feels  an 
intense  griping  in  the  precordial  region,  accompanied  by  extreme  nausea 
and  indescribable  terror.  The  prsecordial  pain  radiates  through  the  chest  to 
the  left  brachial  plexus  and  down  the  left  arm.  Sometimes  it  is  felt  even 
in  the  left  leg.  At  the  time  that  the  paroxysm  occurs  the  face  is  pale,  cold, 
and  livid.  The  respiration  becomes  slow  and  seems  to  stop  during  inspira- 
tion, which  is  gaspmg.  The  pulse  and  the  heart-beats  can  scarcely  be  felt. 
The  pupils  become  contracted,  equally  so,  on  both  sides.  The  agitation  of  the 
patient  is  extreme.  He  grasps  in  all  directions  for  support.  He  feels  as 
though  he  were  about  to  faint  or  about  to  die.  The  second  period  lasts  from 
three  to  six  minutes.  The  most  important  points  in  the  clinical  picture  are 
the  paleness  of  the  face,  the  smallness  of  the  pulse,  and  the  feebleness  of  the 
heart-beats.  There  is  apparently  a  universal  peripheral  vascular  spasm,  in- 
volving probably  also  the  arteries  of  the  heart  itself  The  third  period  makes 
its  appearance  bv  a  change  in  the  color  of  the  face,  which  becomes  red  and 
hot.  A  similar  change  is  also  observed  in  the  left  half  of  the  body.  The  pul- 
sations of  the  heart  are  now  very  appreciable,  and  become  more  and  more 
energetic.  The  pulse-rate  is  from  130  to  140  a  minute,  with  intermissions 
every  ten  or  fifteen  beats.  The  respiration  is  very  frequent,  but  always  pant- 
ing, with  a  tendency  to  arrest  during  inspiration.  This  period  lasts  from  ten 
to  fifteen  minutes.  It  is  characterized  by  an  intense  vasomotor  reaction. 
The  arterial  spasm  of  the  preceding  period  is  succeeded  by  dilatation  of  the 
peripheral  vesbcls.  In  the  last  and  final  period  the  pulse-rate  falls.  At  the 
same  time  the  oppression  diminishes.  The  patient,  however,  trembles  all 
over ;  his  face,  his  lips,  his  limbs,  and  even  his  teeth  may  chatter.  This 
trembling  may  last  from  half  an  hour  to  an  hour.  Fortunately,  attacks  of 
such  severity  are  not  frequent,  but  it  is  well  to  be  aware  that  such  attacks 
do  occur  in  neurasthenia,  and  that,  though  very  distressing,  they  are  far  less 
serious  than  true  angina. 

The  puL«e-rate,  which  is  temporarily  increased  in  attacks  of  cardiac  palpi- 
tation and  ab»o  in  attacks  of  }>seudo-angina,  is  every  now  and  then  more  or 
leas  jtennanenthj  increased.  In  other  words,  there  is  present  in  some  cases  of 
neurasthenia  a  more  or  less  permanent  form  of  tachycardia.  (This  tachy- 
cardia is  unassociated  with  any  symptoms  suggestive  of  Graves*  disease. 
There  are  no  prominent  eyeballs  and  no  increase  in  the  vohime  of  the  thyroid 
gland. )  It  would  appear  that  through  frequently  recurring  attacks  of  palpi- 
tation the  pulse-rate  w  more  or  less  permanently  raised,  and  that  it  often 
remains  for  long  periods  of  time  at  100  or  120.  During  a  period  of 
unusual  quiet  the  rate  may  fall,  say,  to  95  or  90  in  a  minute.  However, 
when  there  is  a  variation,  it  Is  more  frequently  that  which  is  produced  by 
fatigue  and  excitement,  and  the  pulse-rate  sliows  a  still  further  exacerba- 
tion. It  is  not  uncommon  for  150  to  160  beats  to  be  counted  in  the  minute 
in  such  an  attack.  Tachvcardia  is  sometimes  associated  with  a  historv  of 
8h(K*k  and  fright. 

Bouveret  describes  a  malignant  form  of  tachycardia,  but  it  is  doubtful 
whether  this  can  properly  be  claimed  as  a  symptom  or  even  an  outcome  of 
neurasthenia. 

In  a  few  cases,  a  heart  murmur,  evanescent  in  character,  has  been  noted. 
It  L*  mentione<l  by  Bouveret,  Richter,  and  others.  Of  late  it  hius  been  again 
rtudied  bv  John  K.  Mitchell.*  It  mav  be  rendered  audible  bv  reciuesting 
the  {mtient  to  make  a  change  in  posture,  such,  for  instance,  iu<  sitting  up  in  bed 

I  MitcbeU,  John  K. :  Tranaaotions  CoUege  of  Physicians  of  Philadelphia,  1892.  xiv  132. 
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after  having  lain  still  on  the  back  for  some  time.     In  additio; 
accentuation  of  the  first   and   second  sounds,  a  soft   but  dL 
murmur  is  heard  near  the  apex,  systolic  in  time.     It  disapp 
seconds,  but  may  be  again  provoked  by  additional  change 
other  slight  physical  exertion. 

More  interesting,  however,  than  either  palpitation,  spurious 
tachycardia  thus  mr  considered,  are  the  symptoms  of  loss  of  gem 
tonus.     These   are   present  in  the  larger  number  of  cases, 
neurasthenic  patients  often  suffer  from  involuntary  flushing  oi 
of  other  portions  of  the  body.     Not  only  is  this  loss  of  vasomo 
able  to  the  smaller  vessels,  but  it  is  even  manifested  in  the  1 
One  of  the  most  common  symptonLs,  indeed,  observed  in  n( 
aortic  pulsation.     The  patient  feels  a  deep-seated  throbbing  i 
trium,  and  this  is  so  marked  that  it  can  readily  be  verified  b} 
the  physician.      It  is  a  most  distressing  symptom,  for  the  { 
to  believe  that  he  has  some  serious  organic  disease.     Less  oft^n 
sensation,  instead  of  being  felt  in  the  aorta,  is  felt  in  the  limbs, 
it  is  excessively  persistent  and  distressing. 

In  order  to  convey  to  the  reader  a  proper  idea  of  the  cor 
vasomotor  apparatus,  it  is  well  to  relate  the  experiments  of  Moa 
Mosso,  it  will  be  remembered,  demonstrated  by  means  of  a  plet 
that  in  a  healthy  man  whose  arm  is  fixed  in  the  apparatus,  ai 
himself  up  to  some  intellectual  eflTort,  the  arm  shows  a  distinct  c 
size.  In  other  words,  a  reaction  takes  place  through  the  vason 
tus,  by  means  of  which  the  vessels  of  the  limb  become  slightl; 
while  at  the  same  time  those  of  the  brain  become  dilated.  Ai 
with  this  result,  demonstrated  that  in  neurasthenic  subjects  a  sin 
takes  place,  but  that  it  is  evane^ent  There  Ls  at  first  a  sudden 
reaction,  but  it  almost  immediately  disappears  ;  this  may  be  foil 
other  reaction  and  again  by  a  sudden  fall.  Thus  we  have  th 
and  the  weakness  of  the  vasomotor  apparatus  absolutely  demom 

Feebleness  of  the   circulation    is   further  shown   by  coldnea 
lividity  of  the  extremities. 

Difitur bailees  of  the  Secretions,  In  a  large  number  of  neurastl 
is,  as  Beard  long  ago  pointed  out,  an  insuflScient  ingestion  of  li 
patient  really  suflTers  from  deficient  thirst.  In  keeping  with  thi 
IS  a  diminution,  not  only  in  the  secretions  of  the  stomach  and  in 
also  a  deficient  secretion  of  saliva  and  a  conse<juent  abnorma 
the  mouth.  In  addition  there  is  unusual  dryness  of  the  skin 
and  there  can  be  no  doubt  that  in  some  instances  premature  lo! 
directly  traceable  to  this  cause.  Not  only  is  the  secretion  of 
diminished,  but  there  is  also  a  diminution  in  the  quantity  of  u 
case  of  neurasthenia  of  traumatic  origin  recently  under  the 
writer  the  amount  of  urine  voided  in  the  twenty-four  hours  wa 
over  four  ounces.  Hand-in-hand  with  this,  the  patient  ingeste< 
fluid.  In  keeping  with  this  general  diminution  of  secretion  W( 
have  unusual  drj'ness  of  the  joints,  so  that  when  the  fingers  o 
forcibly  moved  crackling  sounds  are  produced.  Occasionally  t 
arc  noticed  in  the  back  of  the  neck  on  suddenly  rotating  the  head 
such  instances  to  be  referred  to  the  joints  of  the  articmlar  processes 

As  opposed  to  the  condition  of  diminished  perspiration,  wesom 
more  or  less  marked  hyperidrosis.  This  hyperidrosis  may  be 
local.     Frecjuently  it  is  transitory  in  character,  the  patient  swe^ 

1  Angel :  Archiv  f.  Psych.,  1884,  xv.  618. 
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upon  slight  emotional  or  intellectual  excitement  or  upon  slight  physical  exer- 
tion, "nius  many  neurasthenics  on  attempting  to  read  or  to  write  find  that 
their  head  and  neck  become  moist  with  perspiration.  In  sudden  and  tran- 
sient sweatings  the  perspiration  is  distinctly  thin  and  watery.  Very  often, 
instead  of  bemg  transient,  it  is  continuous,  and  is  especially  noticed  in  the 
hands.  In  some  cases,  this  sweating  of  the  hands  is  so  marked  that  the 
patients  will  wet  various  objects  which  they  touch,  as  in  a  case  cited  by 
Beard,  where  a  bookkeeper  was  forced  to  put  a  blotting-pad  under  his  hand 
before  attempting  to  write,  in  order  to  avoid  soiling  his  book.  The  moist 
hand  of  the  neurasthenic  is  nearly  always  a  cold  hand.  Again,  the  perspi- 
ration in  the  continuous  or  constant  form,  instead  of  being  watery,  as  in  the 
transient  form,  is  decidedly  sticky  and  oft^n  unpleasant  in  odor.  This  is 
more  especially  the  case  when  the  sweating  occurs  in  the  axilla  and  the  groin. 
OccasionaUy  sweating  occurs  only  when  the  patient  lies  down,  and  when 
the  muscles  and  the  vasomotor  apparatus  are  relaxed.  Sometimes  it  is  so 
marked  at  night  as  to  cause  veritable  night-sweats. 

Not  only  is  the  perspiration  affected,  but  the  oil  glands  also  suffer,  and  as 
a  consequence  acne  is  a  very  common  occurrence. 

Instead  of  a  simple  diminution  in  the  quantity  of  urine  voided,  the  latter 
may  be  decidedly  increased.  In  such  cases  the  symptom  is  of  necessity  con- 
comitant with  unusual  thirst.  More  often  there  is  an  apparent  increase  only. 
Thus  a  patient  under  a  slight  emotional  excitement  passes  an  unusual  quan- 
tity of  urine,  and  is  obliged  to  empty  the  bladder  at  comparatively  short 
mtervals.  It  will  be  found  that  when  the  period  of  excitement  has  passed 
awav  a  long  interval  occurs,  during  which  a  small  quantity  of  urine  only  is 
voided.  We  must,  therefore,  distinguish  between  a  temporary  or  spurious 
polyuria  and  a  true  polyuria.  Temporary  polyuria  occurs  especially  after 
tttacks  of  fear  with  caraiac  palpitation.  It  may  also  occur  after  pnvsical 
exertion.  Cases  in  which  there  is  marked  increase  in  the  frequency  of  mic- 
turition are  fi^uently  traumatic  in  origin.  This  syrapton  may  be  so  marked 
aj!  to  suggest,  at  first  sight,  cystitis  or  other  bladder  trouble.  Pain  is,  how- 
ever, rarely  complained  of.  When  questioned,  the  patient  will  simply  say 
that  when  the  desire  Is  felt  he  must  go  at  once  lest  he  soil  his  clothing. 

As  opposed  to  this,  patients  will  sometimes  complain  that  they  cannot 
{)ai«  their  water  readily  or  freely.  Exaniinati(m  fails  absolutely  to  db*close 
any  local  trouble.  The  condition  Ls  evidently  psychic  and  similar  to  that 
which  ()cca*<ionaly  occurs  in  normal  individuals  who  cannot  void  the  urine  in 
the  presence  of  strangers. 

While  the  urine  is  sometimes  actually  increased  in  quantity  this  symptom 
»  rarely  so  striking  as  to  suggest  a  genuine  diabetes  insipidus.  Even  if  this 
^houhl  be  the  case,  it  must  be  remembered  that  the  symptom  disiippears 
when  the  treatment  Is  directed  to  the  neurasthenia  itself.  It  should  be  re- 
marke<l,  in  thu*  connection,  that  transient  glycosuria  has  been  noted  in 
neurasthenia.  This  symptom,  however,  should  always  be  regarded  with 
Mispicion,  and  other  signs  })ointing  to  the  existence  of  a  true  diabetes  mellitus 
fthould  be  carefully  sought  for.  Similarly  albumin  has  every  now  and  then 
l)een  detected  in  the  urine,  and  the  remarks  just  made  in  regard  to  glycosuria 
apply  iM|ually  to  it.  In  this  connection  it  is  important  to  rememlKT  the  cases 
of  albuminuria  in  lithemic  states  recently  so  well  described  by  Da  Ca<ta.* 

The  most  common  condition  of  the  urine  ol^served  in  neura«ithenia  is  an 
excels  of  uric  acid  and  urates.  It  is  very  conmion  for  the  patient  to  pass 
urine  which  almost  immediately  afterward  becomes  cloudv,  and  which  on 
being  allowe<l  to  stand  shows  an  excessive  deposit.     In  many  neurasthenics 

>  Da  CO0U,  J.  M. :  American  Journal  of  the  Medical  Sciences,  January,  1893,  p.  1. 
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this  condition  is  a  transiton^  one.  It  should  also  be  distinguisi 
which  occurs  in  normal  individuals  who  are  exposed  to  grea 
whom,  as  a  conseouence  of  sweating,  the  urine  is  naturally  con 

It  occasionally  happens  that,  instead  of  the  above  conditio 
voids  a  urine  which  is  cloudy  while  it  is  being  passed,  but  becor 
cooling.  Such  a  urine  becomes  cloudy  again  on  being  heated 
tion  is  that  known  under  the  name  of  phosphaturia.  It  is  not 
and  then  in  persons  who  are  otherwise  healthy,  but  its  freque 
in  neurasthenic  subjects,  and  the  facts  that  it  is  sometimes  c< 
irritation  of  the  bladder  or  of  the  urethra,  and  that  it  is  so  often 
the  patient's  mind  with  sexual  disorder,  make  it  of  importanc 
patient,  already  predisposed  to  nosophobic  ideas,  imagines  that  \ 
from  spermatorrhcea. 

It  is  probable  that  in  a  large  number  of  cases  the  excess  of 
simply  apparent,  the  condition  really  depending  upon  a  dimin 
of  the  urine.  In  some  instances,  however,  the  phosphates  are  si 
excess  by  actual  analysis.  Similarly  oxalic  acid  in  the  form 
lime  is  occasionally  present  in  large  quantity.  This  is  especially 
case  when  dyspeptic  symptoms  are  marked.  Oxaluria,  probabl 
the  sharp-pointea  octohedral  crystals  so  oft^n  present,  is  occasio 
panied  by  symptoms  of  bladder  and  urethral  irritation. 

Sexual  LHMurbances,  Symptoms  referable  to  the  sexual  app 
in  a  large  number,  if  not  in  the  majority,  of  neurasthenics.  1 
both  sexes.  Occasionally  thev  are  so  marked  as  to  dominate  the  e 
picture,  so  much  so  that  many  writers  term  the  condition  "  sex 
thenia.  It  is  commonly  supposed  that  ma«^turbation  and  sexual 
necessary  factors  in  their  production,  but  this  is  an  error.  They  i 
least  in  their  less  marked  forms,  in  neurasthenia  pure  and  simple, 
we^have  already  seen,  masturbation  and  sexual  excess  are  every  n 
the  principal  causes  of  a  nervous  exhaustion,  and  we  should  not 
to  find  in  such  a  case  sexual  symptoms  most  prominent. 

In   men  these  symptoms  are  commonly  as  follows:     If  the 
unmarried,  he  complains  of  frequent  nocturnal  seminal  emission 
numerous  nosophobic  ideas  upon  this  symptom.     He  attribute 
physical  depression  to  this  cause,  and  is  frequently  very  despond< 
patient  be  married,  he  complains  that  the  ejaculation  occurs  premi 
abo  that  it  is  not  accompanied  by  the  usual  pleasurable  sensations, 
if  the  condition  becomes  more  marked,  he  complains  that  the 
longer  be  satisfactorily  accomplished,  because  erection  is  incon 
further,  that  the  genitals  seem  more  or  less  anesthetic.     This  con 
deepen  into  one  in  which  no  erection  whatever  can  occur,  and  in 
or  less  marked  diminution  of  sensation  Ls  demonstrated  by  examiua 
in  the  history  of  his  ca<*e  the  patient  is  apt  to  imagine  that  he 
from  spermatorrhoea,  especially  if  there  be  present  phosphaturia, 
the  victim  of  a  gleet  or  other  chronic  urethral  irritation.     How< 
these  circumstances,  the  microscope  fails  to  demonstrate  spermatc 
later  on,  when  the  loss  of  sexual  power  has  become  actual  and  ms 
matozoids  may  be  found.     We  should  remember  in  this  connectioi 
many  neurasthenics  indulge  in  nosophobic  ideas  with  regard  to  t 
apparatus  when  no  sexual  disturbances  whatever  exist.     Many  a  ; 
in  whom  seminal  emissions  occur  with  but  normal  frequency  belie 
is  losing,  or  has  lost,  his  sexual  power.     This,  as  has  just  been  poi: 
very  common  in  those  who  suffer  from  phosphaturia. 

Associated  with  the  weiikness  and  irritability  of  the  sexual  ap 
have  also  various  parsesthesias.     These  consist  of  pricking,  creeping 
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bing  sensations  referred  to  the  urethra  and  penis  or  to  the  testicles.  They 
are  at  times  extremely  distressing  and  are  most  difficult  to  relieve.  Occasion- 
allv  there  is  excessive  hypersesthesia  of  the  glans  and  testes. 

In  women  sexual  disturbances  similar  to  those  observed  in  men  also  occur. 
Not  infrequently  it  happens  that  a  patient  complains  of  orgasms  occurring 
during  sleep,  and  further  states  that  these  are  accompanied  by  voluptuous  or 
unpleasant  dreams,  and  that  she  feels  very  much  prostrated  by  them.  If  she 
be  married  she  is  less  likely  to  complain  of  nocturnal  orgasms,  but  rather  of 
some  abnormality  of  the  sexual  act ;  the  orgasm  may  be  delayed,  deficient, 
or  absent.  The  ^nitals  are  in  these  cases  in  a  condition  in  which  they 
respond  leas  readuv.  Contact  or  friction  fails  to  produce  pleasurable  sensa- 
tions. Earlier  in  tne  history,  on  the  other  hand,  we  occasionallv  have  marked 
hypersesthesia.  Various  distressing  parsesthesias  resembling  those  occurring 
in  the  male  may  also  be  present.  It  need  hardly  be  stated  that  female  patients 
are  leas  ready  in  their  admissions  in  regard  to  sexual  symptoms  than  men. 
Occasionallv,  however,  they  evince  a  morbid  desire  to  dwell  upon  them,  the 
mental  condition  being  similar  to  that  existing  in  male  patients. 

Very  frequently  neurasthenic  women  complain  of  pelvic  pain,  and  this 
upon  investigation  proves  to  be  ovarian.  Associated  with  this  condition  there 
is  oflen  marked  ovarian  tenderness.  Here,  however,  we  must  be  upon  our 
guard  not  to  confound  actual  organic  disease  with  a  symptom  purely  indicative 
of  hypersesthesia  or  irritability.  In  this  connection,  too,  we  should  remem- 
ber that  large  numbers  of  neurasthenic  women  suffer  from  actual  pelvic 
disease.  In  these  cases  the  neurasthenia  is  almost  always  the  outcome  of  the 
local  afiection,  and  must  therefore  be  regarded  as  a  neurasthenia  symptomatica. 

Symptomatology  in  General.  In  the  clinical  picture  presented  by  neu- 
rasthenia the  most  varied  symptoms  are  aggregated.  Because  of  this  appar- 
ent complexity,  it  has  sometimes  been  maintained  that  in  neurasthenia  we 
have  not  a  single  affection  to  deal  with,  but  really  a  great  variety  of  diseases. 
However,  it  is  evident  that  in  their  essentials  all  ot  the  symptoms  are  the  same. 
Thev  are  simply  various  ways  of  expressing  the  two  cardinal  facts  of  the 
weakness  and  irritability  which  affect  the  nervous  system  as  a  whole.  It 
miL^t  not  be  expected  that  every  case  should  present  all  of  the  sensor}'  and 
motor  disturbances,  or  all  of  the  other  anomalies  of  function  above  described. 
While  it  L*  true  that  there  are  some  cases  in  which  fatigue  symptoms  appear 
to  he  distributeil  evenly  over  the  entire  nervous  system,  there  are  others  in 
which  this  or  that  particular  group  of  symptoms  is  accentuated.  For  in- 
stance, the  form  in  which  the  symptoms  are  widely  diffused,  that  is,  are  both 
cerebral  and  spinal,  has  l>een  ciilled  cerebrospinal  neurasthenia.  Again,  the 
form  in  which  cerebral  symptoms  predominate  has  been  termed  encephelas- 
thenia;  the  form  in  which  cord  symptoms  predominate  {L  e.,  spinal  irrita- 
tion, gn»at  weakness  of  the  legs,  etc.)  has  been  called  myelasthenia.  Inas- 
much Jis  neurasthenia  is  an  affection  of  the  ner^'ous  system  as  a  whole,  the 
preilominance  of  this  or  that  group  of  symptoms  cannot  be  considered  as 
sufficient  ground  for  its  division  into  separate  forms.  In  its  essentials  the 
affei'tion  Is  always  the  same. 

Pathology.  Numerous  writers  have  indulged  in  more  or  less  vague  specu- 
Uti(ms  regarding  the  pathology  of  neurasthenia.  These  it  would  he  useless 
to  consi<ler.  Let  it  simply  suffice  to  say  that  neunusthenia  does  not  stand 
in  any  relation  with  aniemia,  chlorosu*,  or  other  affection  of  tlie  l)lood. 
Neither  does  it  bear  any  direct  relation  to  the  condition  of  the  other  tissues. 
That  it  ha**  a  pathology  of  its  own  involving  the  nervous  system  directly  is 
rendered  more  than  probable  by  tiie  remarkable  researches  of  C  F.  Hodge,* 

>  Hodce.  C.  F. :  A  Microscopical  Stadjr  of  Changes  Due  to  Functional  Activity  in  Nerve-ceils. 
Joornal  of  Morpbology.  1892,  vol.  vii.  p.  95. 
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and  the  eqiiolly  remnrkahle  diBcoveriee  of  A.  Slosao.  The  former  investiga-  ^ 
tor  atuclieit  the  uerve  cells  of  varioua  animals  both  before  and  after  fatigue.  / 
Id  some  iiwtaiices  he  exhausted  the  eells  by  prolonged  electrical  stioiulation;  ] 
in  other?  hi^  re^iilts  were  baiwd  upon  fatigue  induced  by  the  normal  exerciae  I 


third  bncbloJ  gangllan  of  in  BiigllBli  tpt-naw  killed  ki 


of  fiinction.  Among  the  animals  studied  by  him  were  the  frog,  the  cat,  tha 
dog,  the  English  sparrow,  the  pigeon,  the  swallow,  and  the  Iionev-bee.  Thft 
Bpiual  ganglion  cells  of  the  cat,  for  instance,  were  studied  in  suet  a  way  that 


a  ganglion  which  had  been  8ubject«d  to  prolonged  electrical  stimulation  wai^ 
compared  with  the  normal  ganglion  on  the  corrcsjionding  iien-e  root  of  the 
opposite  side.     Again,  the  spinal  ganglia  and  brain  cells  of  birds  and  of  beeft' 
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were  s^iidiwi  by  tieciiring  variuun  indiriiliinis  befiire  and  after  prolonp^ed 
tlii:)its,  the  esamiualiom' beiiiK  in  each  iiiistanrc  c<indiict»l  under  pre<'L-<ely 
tho  same  onnditiniiK.  Tliii!i.  furiD^tancc,  thcticrvocelltiot'  l>eesthat  had  work »! 
all  t)av  were  coiii|iured  with  thoM  of  tlie  imnie  liive  tiiat  iiad  lK.>en  ut  rest  dur- 
ing tfic  Kaiue  period.  In  all  in^tanccf,  irrcspeetive  of  the  animal  selected, 
(.■hangiv  were  iliMOVorod  in  the  iicr\-e  cells ;  further,  liiene  changes  were  always 
the  Mine.  They  involved  the  nucleu)t,  the  ixW  prutoplaiini,  aixl  even  the  cell 
caiitiule  when  present.     They  are  sumniarized  by  Hodge  as  fiiUr)Wfl: 

A.  For  nucleuit:  1.  Marke<l  decrease  in  size.  2.  Olianjw  from  smooth 
anil  rounded  to  a  ja^q^,  irregular  outline,  ■'i.  Loss  of  open  reticulate  ap- 
pearance, with  darker  stain. 

B.  For  cell-protoplasm :  1.  Slight  slirinkape  in  sijie,  with  vacnolation  for 
spinal  glaiiglia;  considerable  slirinkB^e,  with  enlargement  of  peincellular 
lymph  space  for  ecll»  of  cerebrum  and  ceroboUuru.  2.  Lesseiietl  power  to 
rfaiti  or  to  reduce  osniic  acid. 

C.  For  eell  eapnle,  when  prewnt :  Decrease  in  siite  of  nuclei. 

D.  IiKlividual  nen-e  celb-,  after  electrical  stiniidation,  recover,  if  allowed 
1"  rwit  for  a  sutHcient  time.  The  process  of  recovery  w  slow ;  from  five  hours' 
simulation,  lieing  s4.-urcely  complete  after  twenty-funr  huure'  rcft. 


■  '.  aJ*              1 

( Vnainly  these  cxiH-ri  mental  n_'MiIts  are  nion>  than  Mifrgi-stive,  and  arc  of  the 
iilni.Kt  vjtliic.  Clciirly,  we  have  here  facts  upon  which  a  ralii.nul  psHholngy  of 
ii"ur.L-i1ii-ni:i  can  he  li'iL-^il.  When  wc  considiT  lliat  the  primarv  i-vmplom  of 
riMURi-ih.'nia  is  l.iss  ..f  imwcr.  and  when  wc  learn  that  the  l.■^inn  nf  fati-nc  \m 
\-^  ..r  i-.'ll  .-ul^tancc,  it  remains  hnt  to  it<l<l  one  fact  to  th<'  ntla-r.  Wh.-n  we 
\<'.iT\i  further  that  the  pniccss  of  recovery  of  the  cxlianMiil  cell  \>^  sluv  we 
r:iti  ri-!idily  frame  a  hyjuithesis  to  accmint  f.ir  the  [Mi-sisii-u.-.'  of  (lie  !ivirii;re 
iii'iir.tpthenic  ^vmploni.  We  must  also  retlecl  thai  in  the  in-nnisthenic  patient 
tiitJL'ne  hfis  exceeilc<l  the  normal  limits,  suul  furllier  that  the  pmper  nppor- 
iiintiy  for  repair  to  take  place  does  not  present  its«-lf. 
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Before,  however,  a  complete  conception  of  the  pathology  of 
can  be  formed  another  factor  must  be  considered.     It  is  exceedin 

4 

where  there  is  such  an  excessive  waste  of  nerve  substance  as  we 
to  infer  is  the  case  in  neurasthenia,  that  various  substances,  the  : 
metamorphosis,  are  circulating  in  the  blood — substances  some  o 
be  normal  to  the  blood  but  now  present  in  excess,  and  others  perl 
new  and  foreign.     At  any  rate,  some  of  the  phenomena  pres< 
vanced  and  chronic  cases  of  neurasthenia  suggest  the  presenc 
blood  of  substances  having  a  toxic  action.     Mosso,'  on  observing 
presented  in  the  evening,  after  a  day's  march,  fatigue  in  the  an 
well  as  in  the  leg  muscles,  conceived  the  idea  that  fatigue  altere 
tution  of  the  blood,  and  he  afterward  discovered  that  the  blood  c 
animal  when  injected  into  an  animal  at  rest,  produced  in  the  lattcj 
teristic  symptoms  of  fatigue.      That  in  purely  nervous  exhaus 
modifications  of  the  blood  ensue  seems  a  reasonable  conclusion, 
our  knowledge  of  the  substances  produced  in  the  blood  under  t 
stances  is  exceedingly  limited,  such  evidence  as  we  possess  prov< 
have  a  decidedly  toxic  action.     It  is  w^ell  known  to  physiologists  t 
muscle,  which  has  been  completelv  exhausted  by  electrical  stimult 
fuses  longer  to  respond,  is  washed  out  by  injecting  into  its  artery 
solution,  the  exhaustion  disappears  and  the  muscle  again  reacts 
trical  current  almost  as  well  as  before.     Evidently  the  muscle  ej 
fatigue  suffers  not  only  fi-om  loss  of  substance,  but  also  fi-om  the 
various  toxic  agents  which  strongly  inhibit  its  physiological  acti 
equal  experimental  proof  Is  not  at  hand  as  regards  the  nerve  o/k 
can  be  no  doubt  that  the  physiological  problem  presented  is  the  , 
chemical  nature  of  the  various  fatigue  substances  is  still  a  matter 
inquiry,  but  whatever  their  nature  they  are  the  direct  result  of  tiss 
ism,  and  in  some  aspects  this  fact  is  exceedingly  interesting  and 
For  instance,  we  are  all  familiar  with  the  relation  existing  betwec 
neurasthenia  and  with  the  fact  that  the  urine  of  neurasthenics  ver 
tains  uric  acid  in  great  excess.     These  facts  must  have  a  special  s 
The  suggestion  acquires  additional  force  from  what  we  know  at  i 
day  of  the  relation  of  uric  acid  to  the  nucleins.    Uric  acid  is  not,  \ 
so  long  taught,  a  substance  standing  in  a  complementary  relation  U 
have  reason  to  believe  from  the  researches  of  Horbaczewsky  that  i1 
the  chemical  disintegration  of  the  nuclein  constituent  of  cells,  an> 
true  its  presence  in  excess  in  neurasthenics  and  the  relation  of  gout 
thenia  acquires  a  new  significance. 

In  addition  to  the  above  considerations,  other  factors  secondary 
ter,  but  of  great  practical  importance,  present  themselves.     It  is  v 
that  prolonged  and  persistent  derangement  of  function  may  be  f 
actual  tissue  changes.     Thus  a  heart  which  is  constantly  overactiu] 
subject  to  frecjuently  repeated  and  violent  attacks  of  palpitation 
dergo  hypertrophy ;  or  the  walls  of  the  bloodvessels  may  become 
and,  if  the  case  persist  sufficiently  long,  may  even  undergo  at! 
change.     That  actual  organic  changes  may  supervene  in  the  digc 
is  more  than  probable.     That  such  changes  also  occur  in  other  struc 
as  the  muscles  and  even  the  bones,  there  can  be  very  little  doubt, 
curring  in  the  last  mentioned  structures  thev  are  like  the  chan| 
bloodvessels,  suggestive  of  senescence,  and  are  Ti)est  seen  in  cases  of  i 
persons  who  have  overtrained  physically  and  in  whom  neurasthe 

1  M0680.  A. :  Sulle  leggi  della  fatica.    Rendioonti  della  R.  Accademia  del  Idncei,  188 
ErmueduDg  (German  translation).    Leipzig,  1892. 


GENERAL  MORBID  STATES.  77 

preaeive  of  a  breakdown,  the  direct  result  of  physical  excesses.  These  second- 
ary changes  observed  in  neurasthenic  subjects  are  of  course  terminal  in  char- 
acter, and  their  recognition  is  of  the  utmost  importance  with  the  view  of 
prognosis.  When  they  are  present  the  symptoms  are  necessarily  persistent 
and  little  if  at  all  influenced  by  treatment.  The  picture  presented  is  that  of  a 
profound  and  practically  hopeless  nervous  exhaustion  to  which  the  name  ter- 
minal neurasthenia  seems  to  oe  especially  applicable.  Further,  the  presence 
of  toxic  substances  in  the  blood  as  an  outcome  of  simple  though  long-con- 
tinued and  profound  neurasthenia  furnishes  an  added  explanation  for  those 
cases  which  eventuate  in  terminal  forms,  and  renders  more  readily  comprehen- 
sible the  occurrence  of  such  changes  as  general  arterio-sclerosis  and  sclerotic 
changes  in  the  kidneys  and  other  viscera. 

DiMgsumB.  The  simpler  and  milder  forms  of  neurasthenia  are  readily 
recognized.  The  same  symptoms  are  so  frequently  grouped  together  that  the 
recognition  of  the  affection  is  comparatively  easy.  However,  the  physician 
must  be  cautioned  to  eliminate  absolutely  all  evidences  of  organic  or  special 
functional  diseases.  This  is  especially  true  of  such  affections  as  are  accom- 
panied by  general  loss  of  strength,  as  beginning  phthisis,  the  various  diseases 
of  the  blood,  and  some  of  the  more  obscure  affections  presently  to  be  mentioned. 
At  times  we  have  associated  with  neurasthenia  hysteria,  and  it  therefore  be- 
comes important  in  many  cases  to  decide  whether  our  case  is  one  of  simple  neu- 
rasthenia or  pure  hysteria,  or  whether  we  have  neurasthenia  present  with  hys- 
terical complications.  The  differences  between  simple  neurasthenia  and 
hysteria  are  well  marked.  It  will  be  remembered,  for  instance,  that  in  the 
former  affection  we  have  no  true  paralysis.  On  the  other  hand,  paralysis  in 
various  forms  occurs  in  hysteria.  Again  we  have  seen  that  true  anaesthesia 
never  occurs  in  neurasthenia.  It  often  occurs  in  hysteria ;  for  example,  in  the 
form  of  hemiansesthesia.  Convulsions,  too,  are  not  symptoms  of  neurasthenia ; 
on  the  other  hand,  they  are  common  symptoms  of  hysteria.  Contractures  of  the 
muscles  never  occur  in  neurasthenia ;  they  frequently  occur  in  hysteria.  Fur- 
ther in  its  course  and  aspect  simple  neurasthenia  differs  markedly  from  hysteria. 
Its  beginning  is  very  gradual,  and  the  symptoms  become  steadily  more  and 
more  marked  with  time.  The  onset  oi  hysteria,  however,  may  be  sudden, 
and  the  symptoms  presented  often  Yory  greatly  from  day  to  ^ay.  Again, 
such  hysterical  stigmata  as  the  globus  hystericus,  the  form  of  head  pain 
known  as  clavus,  and  the  reversal  of  the  color-fields,  are  never  present  in  neu- 
rasthenia. Other  points  of  minor  importance  might  also  be  cited,  but  enough 
has  been  given  to  indicate  the  line  of  thought  that  is  to  be  followed  in  differ- 
entiating between  the  two  affections.  We  must  not  forget,  however,  as  already 
hinted,  hysteria  is  every  now  and  then  engrafted  upon  neurasthenia.  Indeed 
it  may  be  said  that  under  certain  circumstances  neurasthenia  will  predispose 
the  patient  also  to  hysteria. 

W  e  have  already  pointed  out,  in  discussing  the  symptomatology,  the  differ- 
ences existing  between  the  pseudo-hypochondria  of  neurasthenia  and  true 
hvpochondria.  In  the  former  condition  it  will  be  remembered  the  patient, 
who  for  the  time  being  believed  that  he  had  serious  disease  of  the  heart  on 
accrmnt  of  frequently  recurring  attacks  of  palpitation,  readily  permits  himself 
to  \ye  set  at  right.  The  ideas,  however,  formed  in  true  hypochondriasis  are 
fixe<l  and  amount  to  actual  delusions.  We  have  a  tnie  psychosis  to  deal  with. 
It  will  hardly  be  necessar}'  in  this  chapter  to  ])oint  out  the  difierencos  between 
the  depresHcd  mental  state  of  neurasthenia  and  melancholia.  Suffice  it  to  say, 
that  tne  evident  psychic  pain  present  in  the  latter  affection,  together  with 
the  self-accusatory  icieas  or  the  delusion  of  the  unpardonable  s^in,  at  once  set- 
tle the  question.  The  following,  however,  should  be  home  in  mind  ;  that  is, 
that  every  now  and  then  the  patient  in  whom  the  diagnosis  of  neurasthenia 
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has  been  roade,  may  intiny  months  or  years  afterward  suffer  from  true  hypo- 
cliondriasis  or  tnie  nielancholia.  The  question  uaturally  ari^ea  whether  in 
theee  ceees  a  iiatural  tninsitiou  into  these  psychoses  has  takeu  place.  It  can 
be  safely  said  that  this  transition,  if  it  occur  at  all,  is  exceedingly  rare. 
Almost  always,  if  such  transition  has  taken  place,  we  will  find  that  the  patient 
presents  a  history  pointing  clearly  to  a  neuropathic  ancestry,  or  we  have  symp- 
toms presented  by  the  patient  himself  which  are  incontrovertible  evidences  of 
a  neuropathic  constitution. 

Occasionally  there  is  danger  of  confounding  some  of  the  mychoses,  when 
in  their  earlier  stages,  with  neurasthenia.  At  times,  indeed,  it  is  a  matter  of 
difficulty  to  distinguish  between  a  profound  eneephalaatheuia  and  a  beginning 
paretic  dementia.  In  neurasthenia,  it  will  be  remembered,  we  may  have 
tremor,  alterations  of  speech,  of  handwriting,  and  there  may  even  be  transi- 
tory ine<^uality  of  the  pupils.  As  regards  the  speech  and  handwriting,  we 
should  remember  that  it  is  always  possible  for  the  neurasthenic  to  speak  and 
write  correctly  and  legibly  when  his  attention  is  ilirected  to  it ;  and,  fiirther, 
that  he  is  conscious  of  his  errors  as  he  makes  them.  There  is,  also,  this  im- 
portant point  of  distinction.  En  neurasthenia  the  change  in  the  mental  facul- 
ties is  one  of  miaiiliti/  and  not  of  quality.  We  must  remember  that  the  cap. 
dinal  feature  oi  cerebral  neurasthenia  is  the  inability  for  sustained  intellectual 
efibrt.  The  patient  Is  capable  of  appreciating  and  correctly  reasoning  about 
various  matters  that  are  brought  to  his  attention,  but  soon  becomes  exhausted- 
In  parei<is,  however,  there  is  a  distinct  blunting  of  the  mental  faculties.  Wfl 
soon  realize,  on  studving  such  a  case,  that  the  Intellectual  as  well  as  the 
tional  faculties  are  distinctly  obtunded.  It  is  only  In  the  earlier  stages,  when 
the  change  is  still  very  slight,  that  difficulty  may  arise,  but  it  is  just  under 
thwe  circumstances  that  errors  have  occasionally  been  made  by  reputable  phy- 
siciauii.     Kee  also  Chapter  XXIII. 

FiognosiB.  Neurasthenia  is  essentially  chronic  in  it^  counie.  It  does  not 
Immediately  threaten  life.  In  the  simple  and  uncomplicated  form  the  prog^ 
nosis  Is  ve^  bright,  and  this  is  the  case  no  matter  how  profound  the  afiectloa 
may  1».  It  is  truly  marvellous  how  much  can  be  accomplished.  As  we  will 
presently  see,  patients  presenting  the  symptoms  in  the  most  pronounced  degree, 
who  have  suffered  great  loss  of  weight  and  who,  in  outward  appearance,  look 
as  though  their  hold  upon  life  was  extremely  small,  often  make,  under  favoiv 
able  conditions,  a  most  wonderful  recoverj-.  If  neglected,  however,  the  affec- 
tion is  apt  to  progress  steadily  ftom  bad  to  worse.  Complication  with  hysteri* 
offers  no  material  drawbacks.  Sometimes  the  difficulties  are  very  great,  but 
rarelv  insurmountable. 

While  the  above  sanguine  view  is  justifieil  bv  a  large  number  o_  .  _ 

should  always  be  guarded  in  our  statements  to  tlie  patient ;  wo  should  remeta-  ■ 
ber  that  there  are  many  circumstances  which  make  a  complete  recovery  im- 
poffiible,  A  number  of  Importunt  factora  must  be  taken  into  consideration. 
They  are :  First,  a  history  of  neurasthenia,  or  general  nervousness  in  the 
ancestors ;  secondly,  a  history  of  any  affection  in  the  ancestry  which  si  _ 
the  existence  of  a  neuropathic  constitution,  such  as  epilepsv,  insanity,  txt 
organic  nervous  diseases ;  thirdly,  any  trace  of  neuropathic  or  clegenerate  coft* 
stitution  in  the  patient  himself;  fourthly,  the  age  at  which  the  neuraetheni&,i 
begins;  and,  lastly,  the  length  of  time  for  which  it  has  existed.  Aa  to  the 
age  at  which  neurasthenia  begins,  it  is  known  that  persons  in  whom  thei 
affection  makes  ite  appearance  in  childhood  are  with  difficulty  bronght  to 
the  average  level  of  health,  and  even  then  are  pn>ne  to  fi^uent  and  pro- 
longetl  relapses.  Again,  in  neurasthenia  making  'ne  appearance  toward  the 
close  of  the  middle  i>eriod  of  life,  or  in  old  &^,  the  results  oi  treatment  ar« 
only  partially  satisfactory,  and  often  disappointing.     The  reasons  are  obvK^ 
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0U8.  The  tissues  in  general,  the  bloodvessels,  and  other  organs  exhibit  more 
or  leas  the  effects  of  the  wear  and  tear  of  life.  As  to  the  length  of  time 
during  which  a  neurasthenia  has  lasted,  we  should  remember  that  long- 
standing cases  are  often  very  intractable.  In  discussing  the  symptomatology 
and  pathology  of  the  affection  we  have  pointed  out  how,  in  long-standing 
cases,  secondary  and  terminal  organic  changes  in  the  tissues  arise. 

If  a  temporizing  treatment  be  employed  in  a  given  case,  and  the  original 
etiological  factors  allowed  to  remain  at  work,  several  possibilities  as  to  the 
future  present  themselves.  First,  the  patient  may  suffer  day  in  and  day  out 
fit)m  the  various  distressing  symptoms  of  the  affection ;  and,  finally,  if  the 
case  persist  long  enough,  and  if  it  be  of  sufficient  severity,  terminal  neuras- 
thenia supervenes.  A  second  possibility  is  the  formation  sooner  or  later  of 
some  toxic  habit.  Among  men  the  alcoholic  habit  especially  in  that  form 
known  as  periodic  inebriety,  may  sooner  or  later  be  established.  In  women 
the  morphia  or  chloral  habit  may  be  formed.  A  third  possibility  is  the  transi- 
tion of  the  neurasthenia  into  one  of  the  psychoses.  In  persons  of  a  non- 
neuropathic  heredity  this  outcome  is  very  improbable.  The  remarks  that  have 
been  already  made  in  this  connection  in  reference  to  hypochondriasis  and  mel- 
ancholia apply  also  to  paretic  dementia,  paranoia,  mania,  moral  insanity,  etc. 

Traatment.  When  we  consider  the  etiology  and  pathology  of  neurasthenia 
the  indications  for  treatment  become  very  clear.  It  is  evident,  first  of  all, 
that  rest  is  an  imperative  factor.  Certainly,  if  the  waste  be  rapid  and  repair 
be  slow,  the  diminution  of  function — ^the  securing  of  as  complete  a  rest  as 
possible — is  the  object  to  be  aimed  at.  We  aU  know  that  absolute  rest, 
phydologicallv  speaking,  is  an  impossibility ;  but,  at  the  same  time,  that 
the  degree  of  relative  rest  which  is  practicable  is  very  great.  The  first 
question  in  a  given  case  is  naturally,  How  much  rest  does  this  patient  re- 
quire ?  It  is  frequently  impossible  for  persons  actively  engaged  in  the  pur- 
suits of  life  to  take  absolute  rest ;  nor,  in  fact,  is  absolute  rest  always  a  necessity. 
Very  frequently  the  most  astounding  changes  can  be  brought  about  by  rela- 
tive rest.  In  tlie  high  pressure  of  modern  civilization,  especially  as  it  exists 
in  this  country,  the  temptation  to  overwork  is  extreme,  and  in  very  many 
cases  of  neurasthenia,  if  the  excess  of  work  be  stopped,  recovery  will  ensue. 
In  many  cases  we  need  only  adopt  the  scheme  of  "  partial  '^  rest,  instituted  by 
Dr.  Weir  Mitchell,  in  which  the  patient,  often  an  active  business  man,  is 
directed  to  prolong  the  hours  of  rest  in  bed,  to  rise  not  earlier  than  nine  or 
ten  o'clock  m  the  morning,  and  to  retire  with  the  onset  of  evening.  A  man 
following  these  directions  must  necessarily  curtail  the  hours  devoted  to  work, 
and  very  often  this  simple  expedient  is  sufficient  to  bring  about  a  most  favor- 
able result.  Let  us  remember  that  if  our  case  of  neurasthenia  be  profound 
and  of  long  duration,  that  the  rest  must  be  as  nearly  al)solute  a.<  it  is  possible 
for  us  to  make  it.  Dr.  Weir  Mitchell  has  already  pointed  out  how  this  is  to 
be  accomplished ;  how  in  very  bad  cases  the  patient  is  not  even  allowed  to 
feed  hereelf,  to  turn  in  bed  without  the  assistance  of  the  nurse,  nor  to  leave  the 
bed  to  void  the  bowels  or  urine.  Now,  while  rest  is  undoubtedly  a  factor  of 
prime  imi>ortance,  rest  of  itself,  as  Dr.  Mitchell  has  shown,  is  nut  without  its 
attendant  eviK  (See  8egiiin  Lecture  and  "Fat  and  Blood.")  It  is  well 
known  that  a  joint,  if  not  moved,  will  stiffen  and  finally  become  ankylosed ; 
it  is  well  known  that  a  muscle  which  is  not  exercise<l  will  wa*«te  awav,  and  it 
i«  probable  that  analogous  changes  take  place  in  other  tissues.  How  to 
comliat  these  evib*  is  the  problem  which  presents  itself.  If  we  exercise  our 
patient  we  expend  his  strength.  Evidently  the  solution  of  the  problem  is  to 
obtain  the  effects  of  exercise  without  this  expenditure.  Ordinarily  we  obtain 
thej»e  effects  by  ma^^^ge  and  by  electricity.  To  Dr.  Weir  Mitchell  we  owe 
the  introduction  of  these  expedients  into  the  treatment  of  neunu^thenia  com- 
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bined  with  rest,  and  it  is  the  combination  of  these  forms  of  "  paa 
with  prolonged  rest  in  bed  that  constitutes  the  "  rest  cure."  To 
massage  and  electricity  we  will  presently  return. 

The  diet  in  neurasthenia  next  claims  our  attention.     The  ii 
raise  the  nutrition  of  the  patient  to  as  high  a  level  as  possible, 
end  in  view,  first,  to  administer  the  most  readily  digested  foods,  i 
to  administer  them  in  as  lar^  a  quantity  as  possible.     These  ] 
best  illustrated  by  the  methods  pursued  in  severe  cases,  such  as  n 
atic  rest  treatment.     Almost  of  necessity  milk  constitutes  a  lai 
the  diet ;  the  patient  is  placed  almost  habitually  upon  milk  at  f 
on  other  food  is  added.     The  neurasthenic  is,  as  we  know,  almoe 
a  dyspeptic ;  he  lacks  both  the  desire  to  eat  and  the  ability  t 
properly.     He  presents  the  train  of  symptoms  so  familiar  urn 
"  nervous  dyspepsia."     Frequently  he  objects  strenuously  to  the 
ing  over  and  over  again  that  he  cannot  digest  it,  that  the  milk  wi 
or  that  it  gives  rise  to  pain.     The  custom  under  these  circumst 
some  way  modify  the  milk,  either  by  the  addition  of  some  dill 
tea  or  one  of  the  carbonated  waters ;  or  peptonized  milk  or  \ 
ministered.     Most  often,  however,  it  is  found  that  the  inability 
is  very  much  exaggerated,  and  it  is  best  never  to  ask  a  patient 
"  Does  milk  agree  with  you  ?  "  but  simply  to  order  it.     We  shou 
however,  to  order  it  in  small  quantities,  beginning  with  about 
every  two  hours,  and  excluding  absolutely  all  other  food.     This 
course,  insufficient  for  the  needs  of  the  body,  but  we  find  that,  < 
gust  for  milk  is  present,  the  patient  being  placed  upon  a  very  e 
of  food,  and   becoming  in  a  day  or  two  very  hungry,  becomi 
grateful  for  the  milk,  and  takes  it  eagerly.     We  should  next 
milk  very  slowly,  being  careful  at  first  to  keep  the  patient  a  ] 
all  of  the  time.     Finally,  in  the  course  of  a  week  or  ten  day 
increase  the  amount  to  eight,  ten,  or  even  twelve  ounces  every  t 
the  case  may  be.     If  we  nnd  that  the  patient  is  auite  hungry  b 
or  fifth  day,  it  is  well  to  add  a  small  slice  of  stale  bread  with 
or  twice  a  day,  and  later  on  three  times  daily.     The  diet  is  the: 
creased  by  a  soft-boiled  ^g^^  or  perhaps  by  a  mere  fraction  thereof 
Finally,  a  small  chop  or  steak  is  given  at  noon,  and  a  small 
thoroughly  boiled  rice  may  be  given  at  supper.     Upon  these  I 
substantial  diet  is  finally  built  up,  until  the  patient  eats  three  Is 
day ;  such,  for  instance,  as  a  breaicfast  of  fruit,  cracked  wheat,  on< 
boiled  eggs,  or  a  good-sized  steak  or  several  chops,  bread  and  butte 
a  dinner  of  a  good  slice  of  roast  beef,  with  vegetables  and  boiled  r 
of  potatoes).     The  supper  should  remain  as  a  light  meal  of  bi 
fruits,  light  pudding,  and  milk.     It  will  be  noticea  that  in  this  di 
chocolate,  tea,  and  cocoa  are  absolutely  omitted. 

Soups,  beef-tea,  and  broths  possess  relatively  little  value ;  the 
cupy  space  which  can  otherwise  be  given  to  milk.  Certainly  tl 
a  far  higher  nutritive  power.  The  same  holds  true  of  tea,  ch( 
cocoa,  while  coffee  is  exceedingly  objectionable,  inasmuch  as  the  i 
is  an  individual  who  has,  in  the  vast  majority  of  cases,  already  exha 
lants — not  only  coffee,  tea,  and  alcohol,  but  also  the  various  narco 
vain  hope  of  finding  relief.  The  writer  believes  that  coffee  and  al 
in  moderate  use,  should  be  avoided. 

Another  element  of  importance  in  the  treatment  is,  as  Mitchel 
fair  have  both  pointed  out,  the  isokitmi  of  the  patient.     Not 
patient  the  victim  of  a  neurasthenia,  but  in  very  many  instances 
teria.     Neurasthenia  and  hysteria  are,  as  we  have  seen,  often  i 
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mtertwined.  Under  these  circumstances  isolation,  the  withdrawal  of  the 
patient  from  the  influences, of  relatives  and  friends  is  of  the  utmost  impor- 
tance. How  deleterious  home  surroundings  are  under  these  circumsances  need 
not  be  dwelt  upon.  In  cases  of  nervous  prostration  which  are  sufficiently  pro- 
nounced to  require  rest  in  bed,  isolation  is  imperative,  and  it  should  be  aoso- 
lute.  No  exceptions  should  be  made  in  favor  of  any  relative,  nor  should  any 
communication  ever  reach  the  sick-room,  except  through  the  mouth  of  the 
doctor,  and  then  even  should  be  most  yarded  and  most  general  in  character. 
The  writer's  experience  accords  with  that  of  Drs.  Mitchell  and  Playfair,  that 
tYen  slight  inmngements  upon  this  rule  are  sometimes  followed  by  the  most 
an&vorable  results. 

We  find,  then,  that  our  resources  for  combating  profound  neurasthenia  com- 
prise rest,  artificial  exercise  (namely,  massage  and  electricity),  a  special  diet, 
and  isolation. 

The  success  which  attends  our  efforts  in  a  given  case  depends  largely 
upon  the  way  with  which  the  various  means  at  our  disposal  are  utilized.  No 
doubt  every  one  who  has  essayed  the  rest-cure  has  developed  certain  methods 
of  his  own  which  he  finds  ffive  him  the  best  results.  The  writer's  experience 
has  led  him  to  adopt  the  following :  The  patient  is  placed  in  bed.  Most  often 
it  18  a  woman,  and  as  a  rule  she  is  extremely  nervous,  and  perhaps  hysterical 
Frequently  she  is  a  stranger  amid  strange  surroundings.  She  is  left  by  her 
friends  in  the  care  of  a  pnysician  whom  she  knows  only  by  reputation,  and 
of  a  nurse  of  whom  she  knows  less.  It  is  my  custom,  theretbre,  to  begin 
treatment  in  the  most  gradual  manner.  It  requires  time,  in  the  first  place, 
for  the  patient  to  become  accustomed  to  her  bed,  for  lying  in  bed  is  m  the 
beginning  quite  a  task  to  even  neurasthenic  people,  and,  in  the  second  place, 
it  requires  time  to  become  acquainted  with  and  acquire  confidence  in  her 
nuise.  The  writer,  therefore,  at  the  first  visit  is  in  the  habit  of  examining  the 
patient  thoroughly,  if  he  finds  that  the  examination  is  well  borne  and  causes 
no  excitement,  but  only  in  part  if  she  be  very  nervous.  Frequently  he  does 
not  finish  the  examination  until  the  next  or  even  the  third  visit.  lie  simply 
orders  a  small  quantity  of  milk,  as  already  explained,  and  instructs  the  nurse 
that  she  give  the  patient  that  evening  a  light  and  rapid  sponge  bath.  Gener- 
allv  massage  should  not  begin  until  the  second  or  third  day,  and  then  should 
only  continue  for  a  short  time,  and  should  be  very  gentle  and  superficial  in 
character.  The  reasons  for  beginning  the  massage  in  so  gradual  a  manner 
are :  first,  that  the  patient  may  become  accustomed  to  the  touch  of  the  nurse, 
and,  secondly,  because  the  gentle,  superficial  stroking  soothes  the  patient.  We 
should  take  advantage  of  this  quieting  effect  and  direct  that  the  massage  be 
given  in  the  evening.  At  this  time  it  strongly  favors  sleep,  and  is  indeed  one 
of  the  most  powerful  agents  for  combating  insomnia  at  our  command.  Just 
as  the  diet  is  wery  jzradually  increased  so  should  the  massage  be  very  gradually 
bcrea^,  both  in  aepth  and  vigor ;  finally,  the  duration  of  the  massage  should 
be  increased  to  at  least  an  hour.  Dr.  Playfair  recommends  that  the  patient 
be  maas^ed  for  even  three  hours.  It  is  doubtful,  however,  whether  anything 
is  gained,  if  indeed  something  be  not  lost,  by  this  prolonged  nibbing. 

Another  point  which  the  writer  regards  as  important  is  that  the  massage 
be  performed  by  the  nurse ;  this  of  course  makes  it  necess»ary  that  the  nurse 
be  also  a  masseuse.  If  the  patient  be  treated  by  a  regular  ma^^scuse  at  cer- 
tain intervals  in  the  day,  the  visit  of  this  third  person,  with  whom  the  patient 
ha-*  aLH>  t4)  l>ecome  acquainted,  acts  as  a  disturbing  factor ;  to  use  an  every- 
day expression,  the  patients  are  apt  to  be  "  upset "  by  it. 

felet^tricity  is  not  of  the  same  value  or  importance  as  iimssage.  However, 
it  is  a  remedy  which  the  writer  almost  invariably  utilizes,  but  generally  as 
follows :     In  the  first  place,  almost  all  that  can  be  gained  by  artificial  exer- 
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else  can  be  gained  by  massage,  and  we  must  remember  that  most 
excessively  afraid  of  the  battery.     However,  as  in  the  case  of 
application  must  be  begun  in  a  very  gradual  manner.     A  scar^ 
ible  current  is  at  first  used,  and  the  nurse,  who  has  been  previous 
in  the  points  of  Ziemssen  (see  Chapter  XXXIV.),  is  made  to  use  i. 
terrupted  current  in  such  a  way  that  each  group  of  muscles  conti 
number  of  times.    Until  the  patient  becomes  accustomed  to  this  oi 
ant  sensation  the  application  may  be  limited  to  the  forearms  and 
it  may  be  applied  to  the  thighs,  arms,  and  trunk.     Electricity  is 
useful  adjuvant  to  the  rest-cure,  but  it  is  only  an  adjuvant.    At  tk 
its  utility  cannot  be  questioned.   The  writer  never  uses  it  early  or  i 
ning  of  a  case.    He  is  fearfiil,  and  in  fact  such  has  frequently  beer 
ence,  that  the  excitement  and  the  irritation  consequent  upon  its  use 
ously  upon  the  patient.     Moreover,  the  exercise  that  it  gives  t 
frequently  tires  and  exhausts,  and  it  occasionally  retards  the  increa 
which  otherwise  takes  place.   We  should  begin  with  it  only  several 
the  treatment  has  been  well  under  way,  ana  sometimes  in  the  latt 
case,  preparatory  to  getting  the  patient  out  of  bed. 

After  our  treatment  has  been  continued  for  some  time  the  qu« 
How  shall  we  determine  whether  we  are  making  satisfactory  pre 
the  first  place,  if  the  patient  is  taking  a  large  amount  of  food,  ai 
is  having  its  proper  effect,  the  color  of  the  patient  should  imp 
patient  should,  as  the  masseuse  expresses  it,  "pink  "  readily  under 
The  muscles  should  gradually  become  firmer  to  pressure.     Howev 
and  more  important  guide  than  this  is  the  change  in  weight  she 
patient.     Occasionally  it  is  noticed  that  in  the  first  few  days  the 
gressive  loss  of  weight,  but  soon  the  patient   begins  to  gain,  a 
average  case,  gains  rapidly ;  sometimes  m  the  course  of  from  eighl 
weeks  as  much  as  twenty-five,  or  even  thirty-five,  pounds.     The 
confirm  from  personal  observation  and  personal  experience  mucl 
been  said  upon  this  subject  by  Drs.  Mitchell  and  Playfair,  and  he  h 
to  regard  the  progressive  increase   in  weight  as   the  most  valus 
attainable  regarding  the  progress  of  a  case.     It  is  far  more  vain 
the  persistence  or  non-persistence  of  such  symptoms  as  backache  or 
or  general  nervous  feeling.     Some  of  the  subjective  symptoms  disaj 
tively  early,  others  persist ;  but  even  the  latter,  in  the  majority  of  c 
fainter  and  fainter,  until  at  last  they  no  longer  impress  themselves 
consciousness  of  the  patient.     In  those  instances  in  which  obscure 
sensations  seem  to  be  permanent,  it  is  not  improbable  that  more  oi 
nite  changes,  "the   terminal  changes,"   have  taken  place,  and  t 
persistent  symptoms  are  due  to  the  latter. 

It  will  be  noticed  that  in  the  above  plan  of  treatment  drugs  find 
However,  it  is  occasionally  judicious  to  use  a  few  remedies.  Not  infr 
as  we  have  seen,  the  indigestion  of  our  patients  is  complicated  by  a 
gastric  catarrh.  Indeed,  this  is  more  frequently  the  case  than  e 
writer  is  in  the  habit  of  prescribing  nitrate  of  silver,  say  one-fourth  o 
combined  with  a  fourth  of  a  grain  of  extract  of  hyoscyamus,  to 
half  an  hour  before  meals.  Sometimes,  also,  at  the  beginning  of  1 
ment  we  find  that  the  patient's  tongue  is  coated  and  that  the  b 
loaded.  In  such  cases  it  is  well  to  prescribe  small  doses  of  cal( 
bicarbonate  of  soda  until  the  desired  effect  is  obtained.  In  other  W( 
eral  principles  nmst  guide  us  in  the  use  of  medicines  in  these  cases 
as  far  as  possible,  medicines  are  to  be  avoided.  In  a  number  of  ca» 
tive  of  some  sort  becomes  nece^ary.  The  choice  of  this  is  largely 
of  personal  judgment ;  the  simpler  the  remedy  the  better.     The  w 
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the  habit  of  using  the  fluid  extract  of  cascara,  given  at  night,  and,  if  possi- 
ble, in  gradually  diminishing  doses. 

Occasionally  special  symptoms  require  special  interference.  It  may  be 
that  the  headache  is  so  intense  as  to  demand  active  medication.  In  this  case 
phenacetin  or  antipyrin  may  be  used,  and  sometimes  moderate  doses  of 
bromide  of  ammonium  may  be  given  at  the  same  time.  Frequently,  too, 
the  insomnia  is  so  profound  that  it  does  not  yield  to  the  general  treatment. 
We  find,  however,  as  a  rule,  that  patients  who  are  taking  a  large  amount  of 
milk  sleep  a  great  deal.  The  excess  of  food  seems  to  have  a  soporific  or 
sedative  influence ;  and,  therefore,  narcotics  are  rarely  indicated.  The  ma^ 
sage,  too,  if  riven  in  the  latter  part  of  the  day,  favors  sleep.  Sometimes, 
though  not  sdways,  a  wet  sheet,  followed  by  a  gentle  rubbing,  or  a  hot  sponge 
bath,  rapidly  given,  act  as  sedatives.  Occasionally,  however,  the  insomnia  is 
80  profound  that  we  are  driven  to  the  use,  for  a  time  at  least,  of  drugs.  The 
milder  drugs,  small  doses  of  sulphonal  or  trional,  or  possibly  of  oromide, 
should  be  given  (see  also  p.  85).  The  stronger  narcotics  should  practically 
never  be  used.  Fortunately,  in  the  average  case  we  can  get  along  without 
them. 

Strychnin,  so  much  vaunted  in  neurasthenia,  is  a  drug  rarely  used  by  the 
writer.  In  a  large  number,  perhaps  the  majority,  of  cases  the  treatment  can 
be  conducted  successfiilly  from  beginning  to  end  without  the  use  of  any 
other  medium  than  an  occasional  laxative.  However,  in  those  cases  in  which 
the  neurasthenia  is  complicated  by  ansemia,  iron  or  arsenic  may  be  used  with 
advantage.  If  the  analysis  of  the  urine  has  revealed  an  excess  of  uric  acid, 
as  is  so  frequently  the  case,  special  remedies  applicable  to  the  condition  may 
be  riven.  The  alkalies  are  indicated,  and  the  urine  often  clears  up  rapidly 
under  their  use.  However,  the  writer  has  been  especially  successfiil  with  the 
administration  of  piperazin.  About  one  gramme  should  be  given  daily  for  a 
time.  It  should  be  administered  largely  diluted.  One  gramme  having  been 
dww^ved  in  about  a  pint  of  water,  the  solution  should  be  given  in  divided 
doeesii  at  inter>^als  throughout  the  day  until  the  entire  amount  is  consumed. 
If,  on  the  other  hand,  oxaluria  be  present  nitro-hydrochloric  acid  is  indi- 
eate<L 

Let  us  suppose  now  that  the  patient  is  progressing  favorably,  when  is  the 
rest  in  lx*d  to  terminate?  How  are  we  to  know  when  the  maximum  amount 
of  etikkI  has  been  obtained?  In  neurasthenic  cases  of  long  standing  it  is 
probable  that  our  l)est  guide  is  the  change  shown  by  the  body-weight.  If  a 
decideil  increase  ha*<  taken  place,  and  it  then  ceases,  it  is  probable  that  the 
maximum  increase  has  been  reached — /.  e.y  the  maximum  increase  possible 
uniler  the  treatment.  If,  at  the  same  time,  the  patient's  symptoms  have 
become  progressively  less  marked,  we  have  probably  reached  a  period  when 
the  patient  .should  be  gotten  out  of  l>cd.  In  young  neurasthenics,  however, 
and  in  others  in  whom  the  neurasthenia  has  not  been  so  profound,  the  in- 
crease in  weight  Is  not  of  itself  a  sufficient  guide,  inasmuch  as  these  patients 
will  sometimot*  grow  needlessly  fat.  In  such  cases  we  are  to  consider  whether 
the  weight  is  about  normal  to  the  height  and  age  of  the  individual.  In  get- 
ting the  patient  out  of  bed  we  must  remember  that,  though  well  nourished, 
?he  (or  he)  is  weak.  We  must  remember  that,  though  the  nuiscles  have  been 
thon Highly  nibbed,  and  though  they  have  been  toned  up  by  the  battery,  the 
patient  has  not  exercised  for  weeks  and  months.  She  is  in  the  condition  of 
naving  accumulated  an  enormous  amount  of  htieni  energy.  Tiiis  energy  must 
now  Ik*  mobilized — made  potent  by  gradual  exercise,  ^^hc  is  allowed,  there- 
fore, to  sit  up  for  five  or  ten  minutes  in  a  day.  While  in  bed  passive  move- 
ment"* of  the  legs  and  arms  are  made.  Gradually  the  length  oi  time  for  sit- 
ting up  is  increased,  so  that  the  patient  sits  up  twenty  minutes  to  forty-five 
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minutes  or  an  hour  a  day.     Little  by  little  the  time  is  increased 
end  of  ten  days  the  patient  is  up  from  four  to  six  hours. 

Passive  movements,  which  until  now  have  been  practised,  are  di 
For  them  Swedish  movements  and  light  calisthenics  are  subsl 
patient  is  also  made  to  walk  about  the  room  a  little.  Finally,  a  s! 
of  the  house  or  a  carriage  ride  follows.  Next  comes  a  trip  to  thi 
some  ten  days  or  three  weeks.  During  this  time  the  patient  is  ma 
in  the  open  air.  As  a  rule,  she  walks  little  at  first,but  gradually 
amount  until  two  or  three  miles  at  a  brisk  gait  is  attained.  Th 
little  by  little,  discontinued,  and  during  the  stay  at  the  seasho 
immersion  in  a  hot  salt-water  bath,  say  twice  weekly,  is  orderet 
mersion  should  be  very  brief,  because  a  prolonged  bath  in  some 
be  followed  by  a  sense  of  &tigue  rather  than  exhilaration. 

Gradually  the  patient  is  permitted  to  renew  her  relations  with 
and  friends.  Finally  she  is  returned  home,  and,  in  order  to  insi 
relapse,  which  under  proper  precautions  rarely  occurs,  she  is  tc 
some  ten  hours  in  bed  out  of  the  twenty-four,  to  still  take  her 
bed,  and  to  still  keep  up  a  moderate  quantity  of  milk  in  add 
regular  diet.  Daily  exercise  is  also  insisted  upon.  Little  by  little 
break  in  upon  the  rules  laid  down  by  the  physician  at  parting 
course  of  a  number  of  weeks  adopt  the  lives  of  the  people  about 

In  the  rest  cure  time  is  a  necessaiy  element  in  achieving  a  du 
The  patient  should  have  the  beneiit  of  from  six  to  twelve  we< 
ment,  and  in  some  cases  even  more. 

One  of  the  most  powerftil  therapeutic  adjuvants  in  the  treatmei 
thenia,  and  one  that  is  much  neglected  in  this  country,  is  hy 
This  implies  both  the  internal  and  external  use  of  water.     We  h 
pointed  out  that  the  large  majority  of  neurasthenics  have  defi< 
and,  in  consequence,  consume  too  httle  liquid.     There  can  be  no 
some  of  the  benefit  derived  fix)ra  a  prolonged  course  of  milk  die 
ordinarily  used  in  conjunction  with  the  rest-cure,  is  to  be  attrib 
increased  ingestion  of  liquid  thus  necessitated.     In  most  cases,  in 
the  milk  that  is  added  to  the  diet,  it  is  necessary  to  uree  the  patic 
freely  of  water,  and,  in  order  to  secure  compliance  with  this  advic 
to  prescribe  a  certain  amount  of  some  special  water  daily — fo 
Poland  Spring  water,  or  a  carbonated  water,  as  apollinaris  or  selt 
we  have  pointed  out  in  discussing  the  pathology  of  neurasthenii 
toxic  substances  circulating  in  the  blood,  the  6*66  ingestion  c 
urgently  indicated,  and  we  need  only  recall  the  experiment 
hausted  frog-muscle,  in  which  washing  out  the  fatigue  substan 
completely  restores  the  electrical  excitability,  to  realize  the  valu< 
measure. 

Water,  when  applied  in  the  form  of  douches,  showers,  or  spn 
surface  of  the  body,  acts  in  two  ways :  first,  by  the  impact  of  the  ^ 
the  surface  of  the  body ;  and,  secondly,  by  the  stimulating  effect  c 
perature  of  the  water.  Cold  water  applied  suddenly  and  for  shoi 
acts  as  a  powerftil  stimulant.  It  is  at  once  followed  by  a  reaction 
culation  of  the  part.  This  reaction,  after  the  shower-bath  or  aftei 
bath,  may  be  enhanced  by  vigorous  rubbing  with  a  towel.  It  is  an 
ter  to  attach  to  the  water-pipe  in  a  bath-room  a  section  of  ai 
garden-hose  with  a  sprinkler,  and  this,  for  practical  purposes,  an 
well.  Elaborate  apparatus  can  be  found  in  only  few  public  institi 
is  rarely  at  the  disposal  of  the  practitioner.  The  manifold  uses  of 
rapy  in  neurasthenia  at  once  becomes  evident  when  we  learn  that  i 
of  "  tender  spine  "  yield  more  rapidly  to  vigorous  douching  than  t 
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leinded.  Tne  exercise  should  consist  of  walking  in  the  open  air  and  of 
12k  ffTiiuusticB  performed  under  the  eye  of  a  physical  instructor.  Little 
T  fitue,  m  the  case  progresses,  the  amount  of  exercise  and  also  its  character 
liT  be  modified.  Whenever  practicable,  out-door  exercise,  such  as  horse- 
•^  ridmg;  should  be  substituted  for  in-door  work.  Running  and  swim- 
EJDf  0Q§rht  not  to  be  indulged  in,  unless  the  patient  has  made  very  marked 
nhgxvm  toward  the  goal  of  health.  Running  is  verv  apt  to  tax  the  heart, 
rhik  Tvimming  is  often  followed  by  depression  and  exhaustion  instead  of 
xkOinition.  These  remarks  apply  to  the  after-bed  treatment  of  profound 
beorHtbema  as  well  as  to  the  nulder  cases.  Great  judgment  is  required  to 
pRKribe  the  amount  and  character  of  the  exercise  "kfr  each  individual  case, 
md  apon  it  the  success  of  the  treatment  often  largelv  depends. 

It '»  often  advisable  to  send  our  patients  away  trom  home.  Some  small 
b^4el  or  cottage  at  the  seashore  at  which  the  life  is  quiet  and  tranquil  should 
be  elected.  Here,  with  a  certain  amount  of  exercise,  such  as  walking,  appe- 
ciie  and  digestion  rapidly  improve.  One  of  the  principal  advantages  of 
I  fiUT  at  the  seashore  is  the  securing  of  a  wholesome  sleep.  Indeed,  it  con- 
xiiBtes  one  of  our  most  effective  means  of  combating  insonmia.  After  awhile 
ibe  patient  may  bathe  in  the  surf,  and,  with  a  view  to  this,  the  place  selected 
imid  have  a'  beach  with  a  very  gentle  slope.  A  steep  beach  with  a  rough 
mdwMj  be  followed  by  unfavorable  results.  The  bath,  of  course,  should  last 
1m  a  few  minutes  only. 

Occaekmally  it  is  o^  advantage  to  send  the  patient  on  a  searvoyage.  As  a 
Ilk,  the  longer  the  voyage  the  better.  After  the  first  few  days  of  seasickness 
kire  pmmtd  away  an  increased  appetite  follows,  and  there  is  the  same  soporific 
jiiaaiee  of  the 'sea-air  as  before.  Further,  on  board  of  a  vessel  the  patient 
ecpcrMiicee  all  of  the  beneficial  efiects  of  isolation.  The  monotony  of  the 
Utr  USe  abo  predisposes  to  a  calm  and  even  ftrame  of  mind. 

In  Mudine  out  patients  other  than  to  the  seashore  we  should  remember,  in 
mr  choice  o?  climate,  to  be  especially  careful  not  to  send  them  to  high  alti- 
DMia.  The  air  of  hieh  plateaus  and  of  mountains  may  increase  many  of  the 
KrvcNK  inrmptoms.  It  is  apt  to  increase  the  headache,  and  especially  to 
mdoce  insonmia,  or  to  make  it  worse  if  already  present.  As  patients  im- 
■wre,  hoirever,  a  gradual  change  firom  a  low  to  a  high  sea-level  is  often 
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on  the  Insanity  of  Overexertion  of  the  Brain.     Tuke,  among  o 
for  combating  the  insomnia  of  grave  brain  exhaustion,  has  u 
freely  for  the  last  three  years.     He  states  that  in  doses  of  15  gr 
hours  it  usually  produces  sleep,  and  that  the  general  conditio 
proves,  and  also  that  he  ha«  "frequently  given  antipyrin  to  the 
to  100  grains  per  diem  for  a  fortnight  at  a  time,"  and  that  h 
noticed  any  of  the  ill-effects  ascribed  to  it,  except  occasionally  naus 
ing.     It  may  be  that  patients  in  the  condition  we  are  speaking 
ity  of  overexertion  of  the  brain)  may  be  more  tolerant  of  trw 
those  in  whom  temperature  runs  high.     As  in  all  nervous  cases, 
at  first  a  matter  of  experiment ;  but  it  is  quite  safe  to  begin  i 
above  indicated,  raising  it  somewhat,  and  administering  it  moi 
according  as  the  patient's  condition  improves."     Of  course  the  w 
urge  the  use  of  such  large  doses  of  antipyrin  in  every-day  forn 
thenia.     In  his  experience  much  smaller  doses  suffice.     Hfoweve 
of  Batty  Tuke  in  the  use  of  antipyrin  in  the  insanities  of  ove 
exceedingly  important  as  demonstrating  that  we  have  here  a  d 
value.     The  writer,  however,  wishes  here  to  repeat  the  staten 
made,  that  whenever  possible  the  use  of  medicines  is  to  be  avoid< 

In  the  foregoing  remarks  upon  the  treatment  the  writer  h 
merely  general  principles.     Of  course  special  forms  of  neurasth< 
special  methods.     Tms  is  particularly  true  of  that  form  in  m 
symptoms  predominate,  namely,  "  sexual  neurasthenia."     Here  i1 
first  to  correct  the  sexual  life  of  the  individual.     Abstinence  she 
ble  be  enforced.     At  the  same  time,  advantage  should  be  taken 
ures  at  our  command  for  raising  the  general  level  of  the  pati« 
Among  these,  active  exercise  in  the  open  air,  outdoor  sports,  the 
ship  of  healthy  comrades,  together  with  wholesome  reading,  a 
important.     The  special  symptoms,  however,  usually  compel  us 
various  fornis  of  medication.     The  sexual  apparatus,  as  we  have  ] 
is  in  a  condition  of  irritable  weakness,  and  one  of  the  most  distrc 
toms  to  the  patient  is  the  frequency  of  the  nocturnal  emissions, 
mides  are  again  of  value,  but  their  usefulness  is  secondary  to  thai 
hydrobromate,  which  should  be  given  in  doses  varying  from  1-80 
a  grain  at  bedtime.     In  some  cases  it  is  expedient  to  administer  b 
hyoscin  together.      If  the  weakness  of  sexual  power  be  accon 
markedly  diminished  cutaneous  sensibility,  the  use  of  urethral 
together  with  a  dry  wire-brush,  may  be  resorted  to.     Hot  and  a 
to  the  spine  may  also  be  employed. 

In  many  patients  who  complain  of  sexual  weakness,  the  affectioi 
rather  than  physical.     In  such  instances,  true  sexual  neurasthen 
exist.     Many  such  cases  require  only  a  few  words  of  good  advice, 
however,  the  condition  amounts  to  one  of  actual  hypochondria, 
class  which  taxes  our  resources  to  the  utmost. 

Before  closing  it  is  necessary  to  speak  briefly  of  the  animal  e: 
efficacy  of  which  has  been  so  nmch  vaunted.  The  results  do  not,  in  t 
opinion,  justify  the  claims.  Distinct  exception  must,  however,  be  n 
statement  as  regards  extract  of  the  testicle.  There  can  be  no  doubl 
when  the  possibility  of  suggestion  is  excluded,  the  use  of  this  re 
benefit.  It  appears  to  act  as  a  stimulant,  and  will  occasionally  ei 
make  an  impression  upon  a  case  otherwise  intractable.  The  nu 
being  introduce<l  to  the  profession  apparently  have  a  similar  actio 
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HYSTERIA. 

laibi  vart  lih'raturv  nf  the  afieclion  we  are  about  to  coiisidi^r  a  fow  iinniw 
^■■rtaamfnttniMly  aliove  ibe  g«aeral  level.  Theee  are  ihe  numo,  firvt, 
rfttnvvba  W  rvnmin  n(  their  uitbority  in  medicbie  did  little  mor?  than 
^lABik  drfniitiKtr  and  tcrniit.  often  erroaeoiu,  wbieh  for  long  periods  hnv« 
■nalmd  thw  tvimcc,  nnil,  gecoodly,  of  thoee  who  have  corrected  tlicae 
mmtwmA  Iwre  sdvmnrvd  our  knowle^l^  of  this  remarkable  di^^aw  hy  the 
tamatf  of  their  dtwoription  of  itd  ^rmptoms.  To  the  right  eoinprehemnon 
rf  hjMKBft  «  bri«!f  hi^imral  Mudv  is  more  essential  tbau  ui  the  ease  of  almost 
■ffiihrsBM-tiou.  Wraith,  nuirethan  in  tiiecaeesof  moat  others,  the  knowl- 
^i>  if  te  ba»  b««n  ntwciir^  by  de^itioos  which  are  of  jn^al  antitjuilT. 
6mt  of  llift«  vtskvnibie  ttwlittoiu'  «till  cnnfbse  the  nibjeet  in  ^pite  of  ttu 

Slw  of  rvTMit  M^ientific  criticiMii,  and  th^  influence  in  vaiiuus  wan  ij 
■MW  (wra'kciooti. 
I>  tfMg  the  hifUirT  i?f  hysterin  H  vi  slntofit  sufficient  to  trac-e  merelr  tl 
taaanof  one  ilituuiMuit  idea.     This  is  the  idea  that  the  womb  is  thereat  of  lh« 
■•rtiw,     Fntm  iliLi  »ue  central  thought  all  olhen'  row  and  radiated  liir  m-i 
cbo«iKl  Tmn.     With  flight  Y&riatious  of  cxprfH>iuQ  thix  uterine  patbnlo^ 
Mrm\  tbr  purptwe*  of  <vieuee,  and  even  until  tu-dav  has  »Lti^ed  tbc  m|uirt^ 
am*  xf  tbf  pCTi|ilenud  »f  a  portion  of  the  profession.     This  tradition,  (inib- 
aUv  xhr  mnrt  tutcietit  ill  medieiDe.  luw  held  an  ascendencr  which  if  not  often 
■i^aiml  rxrr-jit  l>v  ■uml^  mystic  creed,  and  unfortuiiateir  it  haf  be«n  mr  erf 
tim  lw«  of    lif  [ininilive  crron>  to  lo»e  ^nnind.     It  gave  origin  to  tBsnj 
mini  tioi  a  few  oliweue  i-oncepliou^ ;  and  created  a  prejudice  ^^iHt 
i<lal  niHHil  ihr  very  term  hy»lerui.  that  still  adberT  to  it  wiia  the 
of  an  1-%-il  TT-irtitaiion. 
^  th*'  rarlirat  writers  Hii)pi>crate?.  and.  later.  Plat"  heU  the  GuaciAU 
nf  th'-  wftod»-riiig  womb.     Hippocrates  laughi  thai  the  bntefical 
^b^  «w>  cauvd  tiy  the  ai^^nt  iif  the  wotub  against  the  liver  and  diaphragw. 
ttev*  rmiii    thai   the  w<>inh  »  an  nniuiAl  tliai  duiirett  ardently  to  engewler 
cUdrvn  :  when  it  rrnuun^  ^iterile  it  controls  ibKlf  with  difficulty ;  ii  »  in- 
4naDt :  it  wander"  abnut  the  body,  ohtfrucling  the  air-pSHsiw.  airvvlia^ 
iiMMiBiiiiii     thn>wing  the  body  into  extreme  dangem.  mad  raiMiig  lirrer** 
Mi^in^      .Kvueuf  accented  t!ii«  incredible  doctrine;  for  him  the  wtitaii  «■■ 
W  ■wriml  within  ati  animal,  enjoying  delicate  odoiSL     He  wmI  ibai  ii  «m 
P^mH^  i**  "irivr  it  down  by  pns^nling  fetid  "dots  to  the  ix»t  and  U-  driv* 
*ap  br  pr^wJiting  the  same  odors  to  the  vulva.     Tb»  <^n)nn.  unwrirtby  r>f 
M  onOib/rTvl  Mivage.  controlled  practice  down  to  the  mwldl^  az».     H'  wm 
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responsible  for  the  opinions  that  young  girls  alone  are  subject  to  the  disease ; 
that  elder,  married  women  escape  it — an  opinion  not  altogether  banished  to 
this  day. 

Gralen  taught  tbat  hysteria  was  caused  either  by  the  suppression  of  the 
menses  or  the  retention  of  the  semen  (meaning  by  this  the  female  principle). 
Henceforth  this  latter  idea  has  great  prominence.  The  retained  semen,  under- 
ling putrefaction,  became  a  violent  poison,  and  had  especially  injurious  effects 
m  women  who,  having  been  habituated  to  sexual  indulgence,  were  deprived 
of  it  suddenly.  To  effect  the  discharge  of  this  semen  Galen  recommended 
an  indecent  practice.  Thus  the  subject  became  identified  gradually  with  the 
idea  of  sexual  excesses  and  perversions. 

Aetius  and  Paul,  of  Aegina,  wrote  that  hysteria  attacked  preferably  young 
girls  who  were  lascivious  and  sterile. 

From  these  authors  there  is  a  wide  gap  down  to  the  early  part  of  the  seven- 
teenth century. 

The  earlier  of  the  modem  writers  merely  repeat  the  ancient  pathology. 
For  them,  as  for  the  ancients,  the  disease  was  confined  entirely  to  females  past 
puberty.  Forestus  was  the  first  who  attempted  to  distinguish  hysteria  nom 
syncope,  apoplexy,  epilepsy,  and  lethargy,  and  described  well  the  phenomena 
of  the  disease ;  and  yet,  like  his  predecessors,  he  exaggerated  the  sexual  and 
libidinous  character  of  these  patients.  He  even  pretended  that  hysterical 
women  conceived  more  easily  than  others,  implying  that  this  fact  was  due  to 
their  greater  sexual  passion.  Sennertus  apparently  believed  in  the  infec- 
tiousness of  hysteria,  for  he  speaks  of  the  danger  to  which  one  is  exposed 
from  those  dead  of  the  disease. 

The  first  writer  to  recognize  hysteria  as  a  disease  not  confined  to  the  female 
sex,  and  hence  not  dependent  upon  affections  of  the  womb,  was  undoubtedly 
Carolus  Piso.  His  name  ought  to  take  high  rank  among  those  who  have  con- 
tributed to  the  knowledge  of  the  disease.  His  work  should  have  constituted 
an  epoch.  Yet  it  was  not  to  be  so.  The  old  ideas  were  too  deeply  rooted  to 
be  eradicated  by  one  man.  Piso,  or  Le  Pois,  was  the  first  who  distmctly  gave 
to  hysteria  a  cerebral  origin.  For  him  the  disease  was  caused  by  a  serous 
exudation  which  compressed  the  brain. 

Willis  elaborated  this  idea.  The  origin  of  hysteria  is  freauently  remote 
from  the  womb,  and  is  in  other  organs.  He  recognized  sudden  terror  as  a 
cause,  and  thus  anticipated  the  ideas  of  the  present  time,  especially  on 
trauma. 

From  this  point  begins  the  modem  epoch  of  hysteria,  which  is  characterized 
by  a  steady  aeparture  from  the  ancient  pathology  of  the  uterine  origin  of 
the  disease.  This  has  been,  however,  an  extremely  slow  process,  marked  by 
periodic  reactions.     Even  yet  it  is  not  complete. 

Sydenham's  was  the  first  great  name  of  this  period,  as  Charcot's  has  been 
the  last.  Sydenham  taught  that  hysteria  and  hypochondria  were  identical, 
being  distinguished  by  the  fact  alone  that  the  former  occurs  in  the  female,  the 
latter  in  the  male  sex.  He  believed  it  to  be  the  most  frequent  of  chronic 
maladies,  and  explained  it  by  a  humoral  pathology. 

Astruc  insisted  upon  marriage  as  a  remedy  for  hysteria — a  fallacy  which 
exercises  an  influence  to  this  day.  It  is  based,  of  course,  upon  the  primitive 
idea  of  a  predominant  sexual  element  in  this  disea^. 

Whyte  was  the  first  who  approached  the  subject  in  the  modem  scientific 
spirit.  With  him  the  sexual  idea  falls  into  tlie  background.  He  finds  a 
number  of  causes  for  hysteria,  among  which  are  the  neurotic  temperament, 
prolonged  illness,  as  fever,  and  ^out. 

Tissot  believed  tliat  the  ancients  were  wrong  in  regarding  the  womb  as  the 
sole  cause  of  hysteria. 
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'Dr.  Rush'  placed  the  seat  of  the  disease  m  the  nervous  and  muscular  sys- 
temsw 

In  1816  Louyer  Villermay*  wrote  a  treatise  which  marked  the  height  of  the 
laet  reaction  toward  the  ancient  pathology — a  book,  of  which  Briquet  said, 
that  it  ought  to  date  from  1500  rather  than  from  1816.  This  author  admits, 
like  the  ancients,  the  existence  of  a  sperm  or  semen  in  the  female ;  he  reverts 
to  the  belief  in  the  peregrinations  of  the  uterus,  and  consecrates  his  work  to 
making  of  hysteria  a  disease  of  lubricity,  a  shameAil  affection,  the  victims  of 
which  are  objects  of  disgust  or  pity.  It  is  not  too  much,  perhaps,  to  say  that 
Loayer  Villermay  is  responsible  for  not  a  few  of  the  reactionary  ideas  that 
have  characterized  the  treatment  of  hysteria  in  the  present  century.  He  was 
refuted  by  Georget,  whose  observations  were  made  at  la  Salp^tridre,  in  which 
hospital  at  a  later  date  it  was  reserved  for  Charcot  to  establish  this  subject  of 
hysteria  upon  a  basis  at  once  scientific  and  enduring. 

Before  him,  however,  Brodie,'  in  England,  wrote  his  short  essay  on  local 
hysterical  affections,  a  work  that  has  no  superiors  for  originality.  It  forecast 
the  whole  vastly  important  subject  of  traumatic  hysteria. 

The  masterly  treatise  of  Briquet,  which  may  be  said  to  have  been  the  fore- 
niniier  of  the  school  of  Charcot,  appeared  in  1859.  To  the  latter  and  his 
pupils  we  can  refer  here  but  by  name.  The  chapter  which  follows  is  based 
tareely  in  method  and  spirit  upon  the  scientific  foundations  which  they  laid 
both  broad  and  deep,  although  for  clinical  material  and  illustrations  it  draws 
almost  entirely  from  original  sources.  We  are  indebted  especially  to  the  trea- 
tise of  Gilles  de  la  Tourette  for  much  assistance  in  literary  reference. 

Dttfinition.  Hysteria  is  a  psycho-neurosis,  of  which  the  physical  symp- 
toms are  the  most  conspicuous,  tending  to  disguise  the  mental  phenomena  and 
to  simulate  superficially,  the  effects  of  various  organic  diseases.  It  is  not  a 
simulated  disease,  although  occasionally,  like  all  diseases,  it  may  be  feiened ; 
but  it  is  a  genuine  and  profound  affection  of  the  cerebral  centres,  which  pre- 
sents many  clinical  and  physiolo^cal  questions  of  great  interest. 

Hysteria  is  not,  as  so  many  authors  have  claimed,  a  protean  affection,  aping 
all  other  diseases  and  having  no  identity  of  its  own.  On  the  contrary,  it  is  a 
fii^stinct  morbid  entity,  with  a  natural  history,  and  with  a  train  of  symptoms 
that  are  subject  to  well-defined  laws  and  may  be  submitted  to  a  methodical 
j^udy.  It  is  the  object  in  this  chapter  to  make  such  a  systematic  presentation 
of  hysteria. 

It  has  been  too  much  the  custom  to  regard  hysteria  as  a  congloraorate  affec- 
tion made  up  mostly  of  fantastic,  assumed  and  purposive  symptoms,  which 
are  the  evidences  either  of  foolish  or  of  designing  women.  Hence  hysteria 
b  still  confused  bv  some  authors  with  folly,  mendacity  and  malingering.  In 
thi?  chapter  the  disease  will  be  demonstrated  to  be  something  far  other  than 
these. 

Finally,  hysteria  in  its  major  stages  has  some  manifestations  that  appear 
to  ally  it  with  other  grave  nervous  diseases,  such  especially  as  epilepsy, 
chorea  and  insanity,  and  it  has  received  names,  such  as  "  hystero-epilepsy," 
"chorea  major"  and  "hysterical  insanity,"  which  have  the  sanction  of  very 
r&«pectable  authorities  and  which  are  intended  to  indicate  such  alliances. 
Nevertheless  it  will  be  maintained  in  this  chapter  that  such  terms  are  erron- 
eous, because  hysteria  is  a  distinct  affection,  and  that  where  it  seems  to  have 
Mich  alliances  t)ie  appearance  is  delusive  and  that  in  reality  the  symptoms 
are  purely  hysterical.     By  this,  however,  it  is  not  meant  that  two  or  more 


of  the  Mind,  p.  2S9. 

*  TnUU  det  Vapean.  ou  Maladies  Nerreoses,  et  particulierement  de  I'llyst^rie  et  de  L'Hypocbon- 
drte.    Xouvelle  EdidoD.  Paris.  1882. 

*  Lectores  Illustrative  of  Certain  Local  Nervous  Afl^ctions.    1887. 
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distinct  neuroses,  such  as  epilepsy  and  hysteria  or  hysteria  and 
not  coexist  in  the  same  person,  but  only  that,  even  if  co-exi 
distinct.  Hence  the  error  of  attaching  to  some  of  the  phenoB 
hysteria  terms  derived  from  other  diseases  will  be  avoided  in  tl 

Etiology.    The  causes  of  hysteria  have  been  investigated  i 
and  classified  by  Guinon.^    He  shows  ^m  the  ancient  authors 
developed  not  infrequently  in  former  times  under  the  influe: 
which  were  not  recognized.     The  conclusion  is  forced  upon  us 
ical  study  that  hysteria  has  existed  as  at  present  at  all  times,  ] 
an  error  of  doctrine  has  prevented  it  from  being  judged  at  i 
Some  causes  of  hysteria  have  been  recognized,  nevertheless, 
modem  times,  and  it  is  probable  that  even  they  do  not  com] 
This  is  to  be  explained  by  varying  conditions  of  life  and  envii 
as  changes  and  developments  in  social  and  industrial  elements.    *! 
bring  some  causes  more  conspicuously  forward,  as,  for  instanc 
modem  life ;  or  create  others,  as  surgical  anaesthesia ;  or  allow  o 
into  insignificance  for  long  periods,  as  political  revolution  an<i 
causes  again  are  peculiar  to  locality,  as  earthquakes ;  others  to  o 
as  poisoning  by  mercury. 

The  causes  of  hysteria  may  be  divided  into  six  classes  as  folio 

Heredity,    This  is  the  most  important  and  extensive  cause  of 
is  in  fact  the  only  one  that  can  be  said  to  be  almost  universa 
one  great  predisposing  cause,  all  others  are  only  exciting  causes, 
the  circumstances  of  time,  place  and  person.     So  uniformly  h 
recognized  that  it  did  not  escape  even  tne  ancients.    Hippocrat^ 
heredity  in  most  diseases,  as  when  he  said  that  phlegmatic  personi 
phlegmatic,  bilious  persons  bilious,  and  phthisical  persons  phthi 
teria,  in  fact,  may  be  included  in  the  class  of  constitutional  o 
psychoses,  which  class  includes  at  its  other  extreme  the  types  of 
msanity.    Statistics,  as  well  as  common  observation,  prove  the  1 
assertion.    Thus  hysteria  has  been  observed  to  be  transmitted  not 
from  an  hysterical  parent,  but  indirectly,  or  by  transformation ,  fr 
afflicted  with  one  of  the  more  grave  psychoses,  such  as  epilepsy 
This  is  an  indication  that  the  neurotic  constitution  is  developmen 
result  of  evolution  acting  through  innumerable  generations.    Georj 
many  years  since  in  the  Salp^tri^re  that  hysterical  women  had,  i 
near  kindred,  hysterics,  epileptics,  hypochondriacs,  lunatics,  and  t 
blind.     Briquet  demonstrated  the  truth  of  this  fact  by  a  statistic 

His  first  table  shows  that  851  hysterics  had  1103  near  relative 
tories  could  be  traced.  Of  these  relatives  there  were  214  hysteric 
tics,  16  insane,  14  with  convulsive  diseases,  3  somnambulists,  ai 
other  nervous  affections — a  result  of  25  per  cent.  His  other  tabh 
healthy  non-hysterical  women  had  but  2  J  per  cent,  of  neurotic  reli 
subjects  whose  hysterical  careers  began  with  convulsions  had  28 
neurotic  relatives,  which  rate  was  shown  also  by  relatives  of  those 
teria  had  begun  before  puberty.  On  the  other  hand,  those  pat 
attacks  had  come  on  gradually  had  but  19  per  cent,  of  kindred 
neuroses.  From  all  this  it  appears  very  clearly  that  the  heredit 
is  in  direct  proportion  to  the  severity  of  the  hysteria,  and  that  n 
have  only  about  one-eighth  as  much  of  a  neurotic  element  in  th 
as  have  the  hysterics. 

Striking  instances  are  given  of  the  prevalence  of  hysteria  in 

1  Les  Agents  ProYocateure  de  THystdrie .     Paris.  1889.  <  Briquet :  O 


GENERAL  MORBID  STATES.  91 

same  family.  Landouzy*  saw  five  sisters  attacked  with  hysteria,  and  says 
that  Bemutz  saw  six  daughters,  bom  of  an  epileptic  father,  the  victims  of 
hysteria.  I  have  seen  recently  an  only  daughter  with  hysterical  paraplegia, 
whoee  onlv  brother  is  epileptic,  whose  father  is  a  confirmed  inebriate,  and 
whose  motlier  has  the  marked  eccentricities  of  a  mild  grade  of  paranoia. 

Reynolds'  on  the  other  hand  thinks  that  association  and  the  bad  influence 
of  an  hysterical  mother  explain  the  transmission,  which,  therefore,  is  not  by 
heredity  proper,  but  rather  by  example.  When  this  author  states,  however, 
that "  hereditaiT  taint  has  not  been  shown  to  exert  any  marked  influence  in  the 
development  of  hjrsteria"  he  exhibits  the  lack  of  the  faculty  for  judicial 
criticism  and  the  disregard  for  literary  and  clinical  evidences  which  unfortun- 
atelv  characterize  many  British  writers  on  hysteria. 

Trauma.  Next  to  heredity,  trauma  ranks  in  importance  as  a  cause  of 
hysteria ;  not  that  it  is  so  frequent  as  some  others,  out  that  it  gives  rise  to 
grave  consequences  and  medico-legal  complications.  It  may  cause  most  or  all 
of  the  symptoms  of  hvsteria,  both  paroxysmal  and  permanent ;  but  it  is  prone 
to  cause  some  of  the  latter  class  especially.  Among  these  are  localizea  pal- 
sies, anaesthesias,  hypersesthesias,  tremor,  and  contraction  of  the  visual  fields. 
These  effects  are  confined  by  no  means  to  the  female  sex,  but  some  of  them,  as 
tremor  and  paralysis,  are  observed  especially  in  men.  From  the  practical 
standpoint  the  recognition  of  traumatic  hysteria  is  of  the  utmost  importance. 
This  is  so  for  two  reasons :  first,  because  of  the  prevalence  now  of  accidents 
by  railroad  and  by  machinery,  leading  to  litigation  for  damages ;  second, 
because  recently  the  subject  has  been  obscured  not  a  little  by  controversy 
and  by  the  use  of  euphemistic  terms. 

Of  all  the  forms  ot  hysteria  this  hystero-traumatism  has  the  most  modem 
aspect.  This  is  due  to  the  fact  that  the  vast  extension  of  railroads  has  greatly 
increased  the  frequency  of  the  peculiar  morbid  entity  to  which  the  name  applies. 
It  would  be  a  mistake,  however,  to  suppose  that  cases  caused  by  railroad 
accidents,  or  cases  that  lead  to  litigation,  alone  display  these  symptoms.  Any 
form  of  traumatism,  even  the  slightest,  may  give  ruse  to  the  most  obdurate 
symptoms.  Hence,  it  is  not  probable  that  this  class  of  cases  is  of  strictly 
modem  origin ;  in  fact,  traces  of  such  cases  can  be  found  in  medical  litera- 
ture before  the  present  era,  but  they  were  not  recognized  at  their  fiill  value, 
because  both  of  their  rarity  and  of  the  imperfect  knowledge  of  hysteria  which 
formerly  prevailed.  BrodieV  monograph  on  this  subject  was  far  ahead  of 
his  time ;  it  is  remarkable  that  it  exerted  so  little  permanent  influence  and 
seems  to  be  so  completely  forgotten  or  overlooked  by  the  followers  now  of  the 
(jerman  school.  Brodie,  in  the  simplest  and  plainest  way,  described  many 
of  the  interparoxysmal  symptoms  of  traumatic  hysteria,  and  illustrated  the 
subject  with  records  of  many  typical  cases.  Among  symptoms  observed  by 
him  were  hysterical  contracture,  astasia-abasia,  paralysis,  hysterogenous  zones, 
neuralgi&s,  aphonia,  anuria,  and  characteristic  mental  stigmata.  The  works 
of  Erichsen  and  of  Page  mark  the  beginning  of  the  modem  interest  in  this 
subject ;  the  former  explained  these  cases  by  the  theory  of  a  spinal  concus- 
sion, the  latter  gave  them  a  psychical  origin.  From  the  time  of  the  appear- 
ance of  these  books  the  subject  has  been  discussed  with  acrimony.  Various 
ternw  have  l)een  used  to  avoid  the  use  of  the  dreaded  term  hiMena,  among 
the  most  common  of  which  are  "  railroad  spine,"  "  traumatic  neurosis,"  and 
**  traumatic  neurasthenia."  In  Germany,  and  later  in  England  and  America, 
under  the  influence  of  Oppeuheim,  the  tendency  ha*  V)een  to  diflerentiate  a 
special  form  of  neumsis,  the  result  of  accident,  to  which  the  name  of  hys- 

»  Quoted  by  Gilles  de  la  Tourette.  *  Art.,  Hysteria.    Reynolds'  System  of  Medicine. 

•  Op.  dl. 
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teria  is  denied,  but  which  is  baaed,  nevertheless,  upon  many  or 
well-recognized  stigmata  of  hysteria ;  while  in  France,  under  tl 
school  of  la  Salp^tridre,  a  more  strict  and  consistent  nomenclat 
adopted,  and,  m  consequence,  a  more  scientific  presentation  o 
has  prevailed.  It  seems  probable  that  a  more  scientific  criti 
prevail  in  America,  for  until  more  interest  and  care  are  shown 
the  stiffmata  of  hysteria  the  followers  of  the  German  method  m 
defensive.  Their  "  traumatic  neurosis  "  appears  to  be  hjrpothet 
Moebius^  says  that  it  is  a  form  of  hysteria,  and  Jolly  that  it  is 
voked  by  trauma. 

Apart  from  litigants  it  is  not  denied  that  trauma  causes  hyi 
predisposition  of  the  patient  is  a  more  important  element  than  1 
the  accident.    Accidents,  accompanied  with  shock,  and  especiall} 
are  potent  causes,  hence  the  degree  of  actual  physical  injury 
great.     Hence  it  is,  also,  that  railroad  accidents,  which  excite 
cause  so  many  of  these  cases.     Earthquakes  have  caused  invetei 
traumatic  hysteria ;  one  such  case  was  seen  by  the  writer  in  a  n 
persistent  hysterical  tremor  for  years  following  an  earthquake  an< 
wave,  to  which  he  had  been  exposed  in  a  South  American  por 
case  of  tremor  has  been  seen  recently  in  a  young  woman  folloii 
surgical  operation  under  ether.    Other  causes  are  dog-bites,  lig 
tornadoes.    This  class  of  causes  is  closelv  allied,  therefore,  tc 
emotional  shocks  in  non-traumatic  cases,  which  will  be  considerec 
age,  sex,  or  condition  is  exempt  from  this  form  of  hysteria,    i 
worst  cases  occur  in  men. 

Still  another  group  of  cases  is  ascribed  to  so-called  internal 
such  as  severe  visceral  disorders,  painful  colic,  etc.  These  cases  b 
erly  to  the  class  of  hysterics  caused  by  disease,  which  will  be  disct 
To  these  belong  also  the  cases  occurring  after  childbirth. 

Acute  and  Chronic  Disease,     In  persons  predisposed  any  prol 
ease,  or  even  an  acute  illness,  when  accompanied  with  suffering, 
ment,  depletion,  and  too  much  introspection,  may  cause  one  or  i 
symptoms  of  hysteria.     I  have  seen,  and  shall  report  briefly  later,  so 
able  instances  of  this.     One  was  in  the  case  of  a  young  lady  who 
gone  an  arthrectomy  of  the  knee-joint,  followed  by  protracted  con^ 
she  developed  hysterical  rapid  respiration  to  what  appeared  to  Ik 
ing  extent.     I  have  seen  a  t3rpical  hysterical  aphonia,  with  othe 
develop  in  a  girl  who  was  bed-ridden  with  a  chronic  disease.     It 
that  some  of  the  older  cases  of  so-called  aphasia  occurring  in  the  p 
were  similar  to  this  one.     Churchill*  collected  reports  of  cases  o 
after  childbirth,  as  did  also  Imbert-Gourbeyre*  and  Poupon,*  am' 
hysterical  aphasia  (aphonia?)  and  hemiplegia  are  plainly  aiscemibl 
occurring  after  infectious  diseases,  such  as  typhoid  lever,  scarlatina,  ( 
and  influenza,  the  diagnosis  may  remain  for  a  while  uncertain  i 
some  form  of  hysterical  paralysis  and  one  of  the  infectious  forms  < 

Brodie  describes  a  typical  case  of  hysteria  in  a  woman  foUowi 
fever. 

Diabetes   has  produced  hysterical  symptoms,  and  we  have  th 

1  Quoted  by  GiUes  de  la  Tourette,  whose  diBcussion  of  this  subject,  both  historical  ai 
complete  and  convincing.  The  literature  of  traumatic  hysteria  in  France  has  gro 
proportions,  and  must  be  consulted  by  all  who  wish  to  obtain  a  thorough  knowledge  of 

3  Gulnon  has  presented  this  aspect  of  the  subject  with  clearness  and  force  in  his 
'*  Les  Agents  provocateurs  de  rHyst^rie,"  Paris,  1889. 

«  See  Rev.  Neurologique.  October,  1883. 

*  Dublin  Quart  Joum.  Med.  Sci..  vol.  xvii. 

*  •*  Pes  Paralysies  puerp^rales,"  Mem.  de  I'Acad.  Imp.  de  M<^d.  Tome  xxv. 
«  L'£ne«phale,  1865.  p.  393. 
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thority  of  Foumier^  for  the  statement  that  secondary  syphilis  has  excited  the 
crises  of  hysteria  in  women  previously  subject  to  it.  Kaymond  and  others 
have  also  written  on  this  subject.  This  potency  of  syphilis  to  excite  hysteria 
may  be  ascribed  to  the  rather  sensational  character  of  the  disease  and  to  the 
profound  impress  that  it  makes  upon  the  imagination. 

Emotions  and  Moral  Shock.      Closely  akm  to  the  mental  states   accom- 
lying  traumata  are  emotions  of  various  kinds  acting  as  causes  of  hysteria. 

le  depressing  emotions,  although  not  exclusively,  act  thus.  The  most  com- 
mon are  fnght,  chagrin,  disappointment,  grief.  As  said  already,  fiight  is 
an  especially  active  cause  in  traumatic  cases,  but  it  may  act  vrith  equal 
force  in  non-traumatic  cases.  Chagrin  and  disappointment  are  active  causes 
in  the  young,  and  in  doubtful  cases,  in  which  hysteria  is  suspected,  such 
moral  causes  ought  always  to  be  sought  for.  Grief  probably  plays  a  sub- 
ordinate part  in  causing  the  disease,  unless  it  be  accompanied  vnth  other 
emotion,  such  as  sudden  shock.  It  is  common  to  ascribe  to  love  affidrs  great 
potency  in  causing  hysteria,  and  this  probably  because  of  the  ancient  idea  of 
a  sexual  element  m  hysteria ;  but  this  asserted  tendency  is  probably  much 
exaggerated.  Mere  sentimentalism  and  emotionalism  do  not  fall  necessarily 
within  the  bounds  of  the  modem  strictly  defined  hysteria.  Genuine  grief 
or  disappointment  in  love  may  act  as  a  cause. 

A  common  cause  of  hysteria  in  all  ages  has  been  religious  excitement  or 
emotion.  This  is  seen  in  this  country'  among  the  devotees  of  the  more  emo- 
tional sects.  It  is  not  uncommon  to  observe  this  cause  among  negroes  in 
their  camp-meetings  or  revival  services.  These  epidemics  of  hysteria  as- 
sumed immense  importance  and  great  proportions  during  the  middle  ^es ; 
their  history  has  been  written  completely  by  Charcot  and  Paul  Richer.  Tney 
depended  always  upon  one  principle,  which  ought  never  to  be  forgotten, 
and  which  still  has  importance  every  day — the  principle  of  imitation.  This 
acts  with  equal  potency  sometimes  in  non-religious  epidemics,  as  in  schools, 
and  even  in  hospitals.  Thus,  recently  in  a  general  hospital  ward  in  Phila- 
delphia, in  which  several  cases  of  hysteria  of  severe  graae  were  being  treated, 
the  afiection  threatened  to  spread  to  other  patients,  and  required  that  the 
hysterics  be  removed  and  isolated.  Of  historic  instances,  one  of  the  most 
important  was  the  epidemic  of  Salem  witchcraft,  which  owed  its  origin  to 
8ome  hysterical  children,  and  was  supported  in  the  perpetration  of  some  of  its 
greatest  atrocities  by  the  testimony  of  the  same  hysterical  perverts. 

Defective  Education,  As  said  already,  it  is  claimed  oy  some  that  the 
eflectd  ascribed  to  heredity  as  a  cause  of  hysteria  are  the  effects  rather  of 
evil  example,  and,  presumably,  of  bad  or  defective  education.  It  cannot  be 
doubted  that  the  two  classes  of  causes  are  closely  allied,  but  it  is  a  grave 
error  to  confuse  the  two  or  to  identify  the  one  witfi  the  other.  On  the  other 
hand,  it  is  extremely  difficult  to  distmguish  the  actions  of  these  causes  from 
one  another.  In  general  terms  it  may  be  said  that  the  training  or  environ- 
ment that  leaves  undeveloped  or  undisciplined  the  will-power  and  the  reason, 
and  that  permits  habits  of  self-indulgence  and  the  excesses  of  the  emotions 
and  the  imagination  to  go  uncurbed,  is  the  one  best  adapted  to  foster  the 
hysterical  predisposition.  This  is  perhaps  a  somewhat  scholastic  statement  of 
a  moHt  practical  subject,  yet  even  such  a  practical  ol)server  as  Brodie  ascril>ed 
hysteria  to  a  defective  volition.  Perhaps  it  Ls  best  to  permit  the  mind,  after 
ife  own  laws,  to  adjust  the  natural  and  wholesome  mutual  play  of  its  own 
faculties,  and  not  to  attempt  to  analyze  them  too  closely  in  the  hope  to  find  in 
pnychological  terms  a  statement  and  a  remedy  for  this  disea^^e.  A  wise  edu- 
cation, under  proj)er  instructors,  supplies  the  best  environment  for  the  proper 

1  Le^ns  cliniques  tur  la  syphiU?,  1873,  p.  816, 
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development  and  mutual  adjustment  of  all  the  faculties,  and  tb 
of  it  are  discipline,  self-control,  and  the  exercise  of  the  mind  ii 
rational  pursuits.  But  the  scope  of  such  an  education  cannot 
here.  On  the  other  hand,  it  is  a  grave  question  whether  ev€ 
education,  even  universally  applied,  could  eradicate  or  suppress 
grand  neurosis.  Its  roots  are  too  deeply  fixed  in  the  constitution 
to  render  it  probable  that  it  could  be  controlled  by  education  in 
some  of  the  existing  causes  already  named.  We  must  be  conte 
general  statement  that  defective  training  permits  a  more  free  acti' 
causes  which  a  wise  education  would  do  something  to  hold  in  abc 

Toxcemia,    The  relation  of  toxic  states  to  hysteria  presents 
novel,  and  a  most  important,  question.     The  subject  is  not  entin 
the  complete  recognition  of  it  in  all  its  aspects  remains  still  to  1 
especially  by  writers  in  the  English  language.     The  most  that  w 
to  hear  in  this  country  is  that  confirmed  alcoholic  topers  may  pr« 
the  hysterical  stigmata.     This,  in  fact,  is  a  matter  of  common  < 
because  alcoholic  intoxication  is  a  common  vice.     Drunkennea 
alent  that  all  its  effects  are  sooner  or  later  recognized.     Hence  . 
long  been  regarded  as  an  hysterogenous  poison.     But  what  is 
familiar  alcohol  is  also  true  of  the  less  familiar  poisons,  such  as 
cury,  and  sulphide  of  carbon.     Another  reason  for  the  confiisw 
about  the  hysterogenous  effects  of  these  poisons  is  the  fact  that  s 
produce  grave  organic  lesions,  especially  in  the  peripheral  nerv« 
Hence  the  tendency  is  to  attribute  all  nerve-involvement  to  orgai 
produced  by  the  particular  poison,  and  to  confiise  the  hysterical  stij 
the  symptoms  or  such  organic  change.     It  is  only  within  a  con 
recent  period,  and  chiefly  in  France,  that  this  subject  has  been  u 
with  understanding  and  profit.* 

Hysteria  in  all  these  cases  is  due  probably  to  a  psychic  impress! 
fright,  apprehension,  or  worry,  the  direct  effect  of  the  consciousr 
patient  that  he  has  become  the  victim  of  a  poison.  Hence  the 
causes  in  these  cases  is  not  unlike  that  of  trauma  and  acute  dise 
probably  suggests  the  key  to  the  whole  problem,  so  that  instead  ol 
these  cases  some  special  form  of  symptomatic  neurosis  we  should  en 
merely  the  display  of  the  classical  hysteria,  plus  the  effects  of  or 
ease. 

As  far  back  as  1859  Briquet,  in  describing  hysteria  in  the  male 
seven  cases,  of  which  four  were  in  workers  in  lead.  He  seems  to  hi 
nized  the  full  significance  of  this  apparent  coincidence.  Later  th 
analogy  of  saturnine  anaesthesia  and  hysterical  anaesthesia  did  b 
French  writers,  most  of  whom  attempted  to  explain  it  away  and  U 
tiate  the  one  from  the  other.  The  discovery,  first  published  by  La 
Oulmont,  that  these  saturnine  anaesthesias  could  be  transferred  or  e^ 
by  a  magnet,  first  marked  incontestably  the  hysterical  character  oi 
least,  of  them.  Debove  and  Achard  first  suggested  for  this  class  ' 
toxic  kyHteriUy  which  has  full  recognition  now  in  France.  Guinon  tl 
lead  cm\  be  placed  in  the  front  rank  of  the  causes  of  hysteria.  In  1 
try  this  subject  has  been  little,  if  at  all,  investigated,  all  the  phen 
disease  sho>N'n  by  workers  in  lead  being  attributed  indiscriminat 
organic  changes  wrought  by  the  ix)ison. 

Mercury  has  a  power,  similar  to  that  of  alcohol  and  lead,  to  exci 
ical  symptoms.     Letulle'^  was  the  first  to  establish  this  fact  satii 

»  GlUes  de  la  Tourelte,  op.  cH.,  p.  101. 

*  LetuUe :  De  rUysUrie  mercurielle  (Soc.  M6d.  des  Hdp.  de  Paris.    12  aodt,  18f 


t  UM  teetn  mane  dv  an  mexpenencea  aentiat,  wmcti  caused  untation 
ur  jnuo^  !>be  wag.  told  by  a  throat  specialist  that  she  vae  seriously  poi- 
kd  rhh  mercury,  which  he  aeeerted  had  beeu  absorbed  from  the  vermiBoD 
'lit  raksnite  plate  of  the  set  of  teeth.  The  patient  was  much  alarmed 
lk»  ^uiemoit,  and  developed  at  once  a  variety  of  purely  psychic  and 
■terial  ^vmptome,  among  them  a  marked  tremor  of  the  facial  and  some 
kf  mn.*cW-  She  had  no  symptoms  of  genuine  mercurial  poisoiUDg;  but, 
la  nt"  juiit  as  potent,  ehe  believed  that  she  had. 

I  KIkt  poisons,  such  as  morphine,  absinthe,  and  tobacco,  have  the  hystero- 
bw  <fDaIiiy.  In  fact,  there  is  no  reason  vhy  any  poison  could  not  excite 
■trrical  ^ymptoma  in  persons  who  are  prediepoeed.  It  is  probable  that  the 
bsal  li>«erin)f  of  nerve  tone  and  of  resisting  power,  which  are  the  results 
the  bins-continued  use  of  these  poisons,  are  factors,  as  well  as  the  mental 
K««<Mi^  before  referred  to. 

Hmen>  can  occur  in  either  sex,  at  any  age,  and  in  every  race  and  couu- 
V.  The  wpertions  made  by  some  writers,  notably  English  and  German, 
«  hysteria  dtjev  not  occur  in  their  respective  countries  in  all  its  classical 
IMS',  are  erroneous,  and  are  disproved  constantly  b^  other  writers  among 
FOr  •nm  countn-men,  who  occasionally  report  typical  cases;  and  by  ob- 
mtf  in  America,  who  not  tn&equently  find  typical  cases  alH>  in  English 
d  (^rrman  emigrants.  Such  assertions,  therefore,  are  evidences  either 
driective  ohtiervation  or  of  a  prejudice  respecting  hysteria  that  is  not 
«»  eslijchtened  than  the  ancient  belief  that  the  disease  has  its  seat  in  the 
Ah.  and  is  confined,  therefore,  to  the  female  sex.  During  the  pai<t  vear 
■mt  I  have  geen  some  of  the  worst  forms  of  hysteria  in  roung  EnglL"!)  and 
«VHi  women.  One  English  girl  could  be  hypnotii«d  readily;  she  had 
tgtmuA  atiaclu,just  aa  they  are  seen  in  la  Salp^ln^re,  with  many  interparox- 
■al  rti|rniata.  One  young  German  woman  had  astasia- abasia  ;  her  case  is 
MWd  in  thi0  chsfKer  fiirtner  on. 

lite  recognition  of  hysteria  in  children,  and  eepemlly  in  boys,  has  been 
y  fiaw  aotl  almost  entirely  modem.  Le  Pois  was  probah'lv  the  first 
iKiCe  the  occurrence.  Whyte,'  in  his  old  book,  gives  a  case  of  ^vsteria  in 
■M-.  Briquet'  made  a  statistical  study  of  87  cases,  apparently  all  girls. 
rm^  recent  years  in  France  this  a^)ect  of  hysteria,  as  all  others,  has  been 
nnehlv  explored.*    Clopalt^  has  given  the  most  complete  statistics,  which 
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According  to  the  combined  statistics  of  Landouzy,  George 
Briquet,  as  given  by  the  last  author/  hysteria  is  most  common 
the  age  of  twenty  years.  Briquet's  general  conclusions,  from 
statistical  study,  are  that  one-fifth  of  the  cases  in  the  female  sex 
puberty ;  that  rather  more  than  one-third  of  the  cases  develop 
ages  of  fifteen  and  twenty  years ;  that  the  frequency  of  hyste 
rapidly  from  twenty  to  twenty-five  years;  that  it  then  remaii 
until  the  age  of  forty  years ;  and,  finally,  that  the  disease  is  ve 
forty  years. 

Batault'  has  made  a  similar  statistical  study  of  hysteria  ii 
found  that  the  disease  is  most  frequent  between  the  ages  of  ten 
years,  aft^r  which  it  decreases  in  a  ratio  very  similar  to  that  seen 
sex.  Gilles  de  la  Tourette  thinks,  however,  that  hysteria  de^ 
later  in  men  than  in  women,  and  attributes  this  to  the  fact  thai 
and  alcoholism,  which  are  common  causes  in  men,  act  so  mu( 
quently  in  adult  life. 

As  to  the  comparative  frequency  of  hysteria  in  the  two  sei 
differ.     Bodenstein,  from  the  polyclinic  oi  Eulenberg  and  Menc 
one  case  of  hysteria  in  men  to  ten  in  women.     On  the  other  hai 
Charcot's  clinic,  was  surprised  to  find  by  statistics  that  hysteri; 
type  was  relatively  more  frequent  in  men  than  in  women,  but  this 
applies  particularly  to  the  lower  classes,  amon^  whom  hysteria  in 
much  more  prevalent  than  it  is  in  the  higher  classes.    According 
hysteria  in  tne  male  is  twice  as  frequent  in  the  hospitals  as  is  hy 
female — a  fact  that  will  surprise  many  in  America,  who  still  ( 
idea  that  hysteria  is  rare  in  men.    I  doubt  not  that  careftilly  mac 
studies  in  the  hospitals  of  this  city  (Philadelphia)  would  show  a  i 
proportion  of  cases  of  the  disease  in  men  than  is  now  suspected.    Ai 
claim,  this  preponderance  is  due  to  the  effects  of  trauma  and  alco 
this  country,  however,  the  tendency  is  to  ignore  traumatic  hysti 
or  to  call  it  by  other  names.     It  is  common,  for  instance,  for  hyg 
mata  to  be  overlooked  entirely  in  surgical  cases,  and  yet  some  < 
interesting  of  these,  as  tremor  and  ansesthesia,  may  occur.     I  ha^ 
extensive  Hysterical  ansesthesia  involving  the  upper  arm,  the  shou 
large  part  of  the  trunk  in  a  case  of  injury  to  the  elbow  in  a  youn^ 

Hysteria,  finally,  has  its  habitat  in  every  race  and  nation.  It  is 
to  claim,  especially  in  England  and  Germany,  that  racial  characte 
to  modify  or  to  give  complexion  to  hysteria  as  it  appears  in  som« 
ticularly  in  those  countries.  This  is  not  more  probable  of  this  disc 
is  of  insanity,  or  of  epilepsy,  or  of  any  other  grave  nervous  die 
conditions  that  predispose  to  hysteria  and  the  causes  that  exci 


>  Op.  cit,  p.  78. 

s  CoDtribution  a  T^tnde  de  THyBUrle  chez  rhomme,  Paris,  1885. 
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already  been  detailed ;  these  are  not  peculiar  to  any  nation,  nor  is  any  race 
exempt  from  them.  It  is  only  when  m)m  some  particular  social  or  political 
drcumstances  some  particular  nation  or  race  is  exposed  to  an  unusual  extent 
to  the  exciting  causes  of  the  disease  that  we  see  a  distinct  ethnic  predominance 
of  hysteria.  This  is  probably  the  explanation  of  the  fact  that  hysteria  is 
preyalent  among  the  Jews.  This  is  so  in  Europe  in  contrast  to  this  country, 
and  this  very  contrast  proyes  that  the  prevalence  is  due  rather  to  social  than 
to  distinctly  racial  causes.  The  position  of  the  Hebrew  race  in  Europe  at 
the  present  time  is  a  very  peculiar  one.  The  Jews  have  been  slowly  appro- 
priating, in  fact,  almost  monopolizing,  in  some  countries,  as  Germany,  the 
professional  and  more  intellectual  pursuits,  such  as  medicine,  law,  literature, 

Cmalism,  and  banking.  With  tnis  gain  in  influence  and  riches  there  has 
n  no  corresponding  gain  in  social  cade,  but,  on  the  contrary,  of  late  years 
the  Jews  have  met  a  bitter  and  increasing  Anti-Semitic  crusade.  These 
circumstances  have  developed  in  the  European  Jew  a  highly  wrought  and 
highly  strung  nervous  system,  and  with  this  has  occurred  in  the  race  a  most 
significant  increase  of  the  two  diseases,  insanity  and  hysteria,  which,  more 
than  all  others,  are  the  products  of  the  struggle  for  modern  existence.*  This 
instance  of  the  Jews  in  Europe  probably  illustrates  better  than  could  any 
other  the  real  racial  elements  in  the  development  of  hysteria ;  in  their  case 
the  occurrence  of  the  disease  is  not  due  to  race,  but  rather  to  circumstances. 
In  conclusion,  it  is  enough  to  say  that  hysteria  has  been  observed  in  every 
quarter  of  the  globe,  and  in  many  barbarous  peoples.* 

Symptonui.  The  symptoms  of  hysteria  are  divided  naturally  into  two 
claases — ^the  paroxysmal  and  the  inter-paroxysmal.  Of  these,  the  former  are 
the  most  conspicuous,  but  the  latter  are  oi^n  the  most  important.  The  former 
are  transient,  and  hence  are  not  often  available  for  study,  while  the  latter  are 
more  or  leas  permanent,  and  hence  are  more  available  for  diagnosis.  The 
distinction  in  these  two  classes,  therefore,  is  a  most  important  one,  especially 
for  students  of  the  disease  in  America,  where,  just  as  in  England,  the  sys- 
tematic study  of  hysteria  has  not  been  customary  or  popular.'  In  accord, 
however,  with  the  plan  and  scope  of  this  chapter,  which  is  to  make  a  strictly 
systematic  presentation  of  this  subject,  this  distinction  will  be  observed  in 
(fescription,  just  as  it  is  ob8er\'ed  by  nature  in  the  disease  itself.  In  this  con- 
nection I  cannot  omit  to  emphasize  the  statement  once  more  that  hysteria  is 
a  morbid  entity,  and  not  a  mere  conglomerate  of  fantastic  symptoms ;  that, 
in  a  word,  it  is  a  disease  with  a  natural  history  and  a  definite  symptomatology, 
and  that  pervading  and  controlling  all  its  manifestations  are  definite  and 
recognizable  laws. 

The  Paroxysm.  The  paroxysm  of  hysteria  has  been  called  unfortunately 
hyrtero-epileps}'.  This  is  a  misnomer.  The  term  seems  to  convey  the  idea  that 
tile  paroxysm  is  a  mixture  of  the  two  diseases,  hysteria  and  epilepsy,  whereas  in 
tratn  there  is  no  such  commingling.  The  paroxysm,  on  the  contrary,  is  hys- 
terical, pure  and  simple.  It  is  unfortunate,  moreover,  because  the  paroxysms 
of  hysteria  and  epilepsy  may  occur  in  the  same  patient ;  but  when  they  do  so 
occur  they  are  always  distinct  both  in  time  and  in  character.  This  form,  in 
which  the  two  diseases  coexist  in  the  same  patient,  has  been  called  by  the 
French  hystero-epilepsv,  with  separate  crises.  But  this  does  not  avoid  the 
error  involved  in  a  jomt  term.  It  is  claimed  by  some  that  a  high  grade  of 
paroxysmal  hysteria  may  merge  into  or  develop  epilepsy,  but  this  statement 

1  See  a  meet  interesting  PAper,  "  The  Anti-Semitic  Movement,"  by  Sidney  Whitman,  in  the  Con- 
tdnprftmry  Rerlew,  May,  iwB. 

I  ToQRCte  ffires  instances  of  the  occnrrence  of  hysterical  symptoms  in  the  lower  animals.  There 
liDoching  innereDUy  improbable  in  the  claim  that  such  phenomena  occur. 

*  Ezeepdoo  to  tbls  statement  must  be  made  in  fkvor  of  the  exhaustiye  paper  on  Hysteria  by  Dr. 
Cbarles  K.  Mills,  in  the  American  System  of  Medicine,  Philadelphia.  1886. 
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is  without  adeouate  foundation.  Once  hysteria,  always  hysti 
other  hand,  epileptics  may  exhibit  both  the  paroxysmal  and  th 
ysmal  symptoms  of  hysteria,  of  which  the  epilepsy  is  an  excitii 
as  other  grave  diseases  may  excite  hysteria,  as  already  shown.  1 
however,  the  diseases  have  separate  crises.  From  all  this  it 
there  is  no  true  hystero-epilepsy,  but  only  a  paroxysmal  form  of 
would  be  as  appropriate  to  speak  of  an  hystero-tetanus  or  of  a  tei 

The  best  term,  therefore,  by  which  to  designate  the  paroxy 
hysterical  convulsion,  but  if  a  more  striking  and  distinctive  teni 
may  be  called,  after  Charcot,  the  grand  hysteria. 

The  hysterical  convulsion  has  been  divided  by  Charcot,  Ricl 
followers  into  four  periods.     For  this  division  they  have  been  cr 
little  by  those  who  profess  not  to  be  able  to  see  in  hysteria  a  a 
homogeneous  disease.     I  am  convinced  that  this  criticism  is  nol 
conscientious  and  intelligent  observation ;  or  else  that  it  is  biai 
dice  against  hysteria.     Probably  no  modem  instance  of  fine  anal] 
in  the  observation  and  description  of  disease  can  be  named  that 
the  exhibition  of  the  exercise  of  this  faculty  by  Charcot  in  his  oi 
of  the  hysterical  fit.     He  has  the  supreme  merit  of  having  € 
type ;  and  this  type  will  doubtless  endure  and  be  recognized  in  a 
medical  literature.     It  has  the  great  advantage  of  combining  : 
features  in  one  easily  recognized  picture,  and  of  establishing  a 
which  can  be  studied  and  contrasted  all  forms  of  the  grand  neun 
atjrpical  and  diverse.     It  will  be  impossible,  henceforth,  for  any< 
this  convulsion  with  profit  without  reference  to  this  type  of  Cm 
is  safe  to  predict  that  each  succeeding  observation  by  scientists 
ftiture,  as  in  the  past,  confirm  the  general  accuracy  of  the  icoi 
the  great  French  neurologist.     Diversities  and  departures  from 
form  doubtless  occur,  just  as  he  pointed  out,  but  they,  like  all 
the  evolution  of  natural  forms,  are  best,  and  in  fact  alone,  accov 
reference  to  the  type.     The  recognition  of  this  fact  is  of  great  se 
clinician  in  diagnosing  some  of  the  more  obscure  forms  of  convulsi 

The  paroxysm  is  invariably  preceded  by  prodromes.  It  never 
that  of  epilepsy,  suddenly  ana  almost  without  warning.  These 
are  easily  recognized  by  experienced  observers,  and  even  by  the  ] 
or  herself.  Thus  Richer  gives  the  case  of  a  woman  who  thou 
cured,  but  who  after  a  long  interval  of  exemption  recognized  th« 
of  a  seizure  by  the  appearance,  several  days  before  the  onset, 
mental  and  physical  prodromes.  It  is  not  uncommon  in  hospital 
and  attendants  to  acquire  this  knowledge  and  to  predict  a  convuli 

The  first  prodromes  are  mental,  and  they  may  appear  some  daye 
convulsion.  The  patient  presents  a  change  of  character,  or  rathe 
She  may  recognize  this  herself  She  is  no  longer  able  to  apply  hei 
accustomed  avocations ;  she  cannot  concentrate  her  mind  ;  hence 
read  or  sew  or  attend  as  usual  to  household  duties.  It  is  observed 
that  the  patient  is  al)stracted,  self-concentrated,  depressed,  or  abso 
flections.  She  shuns  the  society  of  others,  and  ii  approached  n: 
table,  repellant,  and  not  inclined  to  make  confidences.  The 
indicate  indubitxibly  the  psychical  essence  of  hysteria ;  it  is  a  di» 
turbed  cerebration.  Later,  as  the  climax  approaches,  a  mo 
emotional  element  appears :  the  patient's  affective  nature  is  more 
easily  disturbed  and  thrown  out  of  equilibrium.  Tears  and  la 
excited  readily  and  alternate  without  apparent  cause;  in  fact, 
emotional  balance  may  usher  in  the  fit.  Hallucinations,  delusi 
and  disturbe<l  dreams  are  common  during  this  prodromal  perioc 
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lady  under  my  care  had  as  hysterical  prodromes  nightmares  and  dreams  of 
her  scalp  falling  off,  and  these  accompanied  headaches,  which  persisted  durine 
the  day.  In  accord  vrith  the  pychic  disorder  are  the  neglect  of  dress  and 
disregard  of  the  proprieties  which  now  appear ;  and  a  change  of  facial  ex- 
presBion,  which  is  quite  characteristic  in  some  patients.  Sometimes  the  mental 
agitation  is  so  pronounced  that  it  becomes  maniacal  in  character ;  the  patient 
then  shows  incessant  motor  activity,  paces  the  floor,  gesticulates,  utters  inco- 
herent and  exclamatory  phrases,  and  seems  to  be  in  acute  mental  distress. 
In  other  cases,  again,  the  psychosis  has  a  melancholic  tinge ;  the  patient 
brooils,  and  is  sluggish  in  both  speech  and  movement,  in  all  that  the 
patient  does  and  says  in  either  case  the  disturbed  emotions  and  the  lowered 
volitional  control  are  the  con^icuous  psychical  phenomena. 

Very  common  prodromes  of  the  grand  attack  are  disorders  of  the  digestive 
apparatus ;  among  these  are  loss  of  appetite,  perversions  of  taste,  and  vomit- 
ing. Many  patients  have  a  peculiar  spasm  of  the  throat  muscles,  and  perhaps 
of  those  also  of  the  oesophagus,  which  produces  a  sense  of  suffocation.  This 
was  conspicuously  described  by  the  ancients.  Many  or  all  of  these  symptoms 
may  also  appear  as  inter-paroxysmal  stigmata  of  hysteria,  and  wdl  be 
described  more  in  detail  later. 

The  same  may  be  said  of  most  or  all  of  the  sensory  and  motor  prodromes 
described  in  detail  by  Richer.  These  consists  of  various  forms  of  ansesthesia, 
hyperaesthesia,  paralysis,  and  contracture,  which  may  appear  in  some  patients 
as  prodromes  ot  the  fit.  They  are  properly,  however,  intervallary  stigmata, 
and  as  such  will  be  described  in  their  appropriate  place.  It  may  be  empha- 
sized in  this  connection  that  the  hysterical  convulsion  is  often  the  occasion  or 
the  starting  point  for  the  display  of  some  of  the  most  persistent  of  the  per- 
manent stigmata;  these  may  show  themselves  occasionally  as  prodromes, 
being  excited  by  the  peculiar  psychical  state  that  culminates  in  a  paroxysm. 
After  the  paroxysm  they  may  survive,  and  even  persist  for  indefinite  periods. 
We  see  something  analogous  to  this  in  epilepsy  in  the  occurrence  of  charac- 
teristic psychical  states  before  the  explosion,  and  in  the  persistence  of  them 
for  some  fiours  or  days  after  the  fit. 

The  hysteric,  like  the  epileptic,  fit  is  ushered  in  by  an  aura.  This  aura  in 
reality  may  be  classed  among  the  prodromes.  It  has  this  distinctive  mark, 
that  whereai*  the  ordinary  prodrome  may  appear  several  days  before  the  par- 
oxysm, the  aura  imme<liately  precedes  the  paroxysm,  and  in  a  sense  may 
even  be  considered  a  part  of  it.  The  most  common  aune  are  the  glohuSy  the 
ciarwty  and  the  ovarian  hypenesthesia.  The  globus  hyi<tencm  consists  in  the 
sense  of  a  ball  rising  in  the  throat ;  it  is  attended  with  a  sense  of  suffocation, 
and  usiually  with  palpitation  of  the  heart.  The  clavm  is  a  circumscribed 
pain  in  the  head,  of  ver>'  limited  extent,  which  has  been  likened  to  a  pain 
?uch  as  would  be  produced  by  driving  a  nail  into  the  part — hence  the  name. 
It  mav  be  accompanied  with  ringing  and  beating  noises  in  the  ears  and  with 
a  feeling  of  being  beaten  on  the  temples  with  mallets.  The  most  common 
aursD  are  those  emanating  from  the  ovaries.  These  may  be  spontaneous ; 
they  may  even  be  preceded  by  a  degree  of  tenderness  on  pressure  that  sug- 
ffwts  [)eritonitis.  These  ovarian  aune  doubtless  had  some  influence  in 
directing  the  attention  of  the  ancients  so  exclusively  to  the  womb.  Other 
areas  cm  the  surface,  almost  exclusively  on  the  trunk,  are  sometimes  the 
starting  p<»ints  for  aune.  These  aune  may  be  si)()ntane()us,  or  they  may  be 
excite<i  bv  pressure.  Hence  these  area.s  have  been  called  Jnjdcrogvnous  zones, 
and  will  f>e  descril)ed  briefly  later  among  the  stigmata. 

The  four  perio<ls  of  the  typical  or  chu*sical  hysterical  convulsion  lus  described 
by  the  French  school  are:  (1)  The  epile})toid ;  {2)  the  period  of  grand 
movements;  (3;  the  period  of  passionate  attitudes;  (4)  the  period  of  delir- 
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ium.  These  are  not  equally  developed  in  all  cases ;  in  fact,  froi 
vation,  I  should  say  that  atypical  or  abortive  attacks  are  perha 
frequent  in  this  country.  It  is  necessary  in  description,  however 
to  the  type,  and  this  will  be  done,  with  the  preliminary  statem 
author's  hospital  services  in  this  city  have  amply  confirmed  the 
the  description  of  Charcot,  and  with  the  further  statement  that 
attacks  wul  be  studied  with  care  later. 

The  first,  or  epileptoid,  period  of  the  hjrsterical  fit  resembles 
convulsion  of  true  epilepsy.     Like  it,  its  first  phase  is  one  of  to 
of  the  muscles.     The  arms  and  legs  are  usually  extended,  the  han< 
the  trunk  bent,  usually  in  a  mild  degree  of  opisthotonos,  the  eye 
fixed  in  conjugate  deviation,  and  the  teeth  set.     The  breath  is  a 
the  pulse  accelerated.     The  consciousness  is  obtunded  and  even  lo 
the  degree  of  unconsciousness  is  certainly  not  so  profound  as  i 
This  is  proved  by  the  fact  that  pressure  over  the  ovaries,  or  the  a 
electric  current,  usually  promptly  arrests  the  fit.     In  falling,  the  ] 
rule  does  not  injure  himself,  and  the  tongue  is  not  bitten.     The  t 
ceeded  by  the  clonic  phase,  in  which  the  muscles  of  the  face  an( 
thrown  into  rhythmical  shock-like  movements.     These  movemei 
identical  with  those  of  the  true  epileptic  fit,  although  it  is  difiUcult 
in  what  respect  they  differ.     They  have  not  the  same  quality  of  ii 
reflex  activity,  and  of  mechanical  force  that  marks  the  discha 
lower  centres,  which  constitutes  true  epilepsy.     There  is  in  hysteri 
psychical  element,  which  is  not  altogether  wanting  even  in  the  n 
seizure.     If  consciousness  is  lost  it  is  at  least  not  very  far  below  tl 
and  so,  if  the  clonic  movements  are  involuntary,  they  are  not  so  ] 
so  that  it  is  impossible  to  summon  the  will  again  to  the  contro 
This  is  seen  in  the  prompt  arrest  of  the  fit  by  pressure  over  the  o 
the  same  time  special  and  general  sensibility  are  profoundly  affec 
patient  sees  and  hears  nothing,  in  spite  of  the  assertions  of  som 
writers  that  such  patients  are  always  peeping  out  from  under  half-c 
This  statement  is  oased  probably  on  the  fact  that  slight  clonic  e 
may  be  seen  in  the  eyelids  in  some  patients.     Greneral  sensibility  is  \ 
that  tactile  and  even  painful  impressions  are  not  noted.     The  clo: 
ments  in  some  cases  are  localized,  i,  e.,  they  are  confined  to  one  n 
one  muscle  group,  or  to  one  side.     During  the  movements  the  re 
are  labored  and  embarrassed.     The  clonic  phase  is  succeeded  by 
and  last  phase,  resolution.     The  clonic  movements  subside  gradi 
finally  disappear.     The  patient  lies  relaxed  and  supine.     She  rec 
head  to   one  side ;   saliva  flows  from  the  mouth.     Consciousnet 
obscured,  and  perhaps  light  sleep  supervenes.     There  is  no  incon 
urine  or  feces.     Occasional  shocks  may  occur  during  this  period, 
common  for  the  eyelids  to  present  slight  oscillations. 

After  a  short  interval  the  second  period  begins.  The  second  per; 
grand  attack  is  that  of  grand  movements,  or,  as  it  has  been  called 
ism."  It  is  characterize  by  violent  and  extravagant  muscular  m 
either  in  the  nature  of  disordered  contortions  or  of  regulated  and  a 
purposive  feats.  Movements  of  this  character  have  acquired  gre 
nencc  in  some  of  the  epidemics  of  hysteria,  as,  for  instance,  the  ej 
St.  Medard,  in  which,  as  Briquet  says,  the  movements  were  so  a 
and  inexplicable  that  it  was  thought  necessary  to  attribute  them  ( 
divine  influence.  By  a  reversal  of  the  same  logic,  they  were  atti 
some  of  the  earlier  epidemics,  which  contributed  to  the  brutal  supei 
witches,  to  the  influence  of  the  devil.  All  the  dances,  contortions,  i 
and  bizarre  and  grotesque  feats  of  dexterity  which  we  read  aboul 
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old  middle-age  crazes,  or  which  we  see  occasionally  at  present  in  the  devotees 
of  emotional  religion,  were  and  are  instances  of  this  "  clownism,"  which  con- 
gtitatee  the  second  period  of  the  hysteric  convulsion.  These  same  phenomena 
are  seen,  moreover,  in  some  of  their  most  important  aspects,  when  they  con- 
stitute the  atypical  attacks  which  appear  sometimes  in  isolated  cases.  They 
may  then  constitute  the  whole  of  the  attack  and  undergo  such  an  extra- 
ordinary development  as  to  lose  almost  entirely  their  primary  affinities,  and 
may  thus  present  difficult  problems  in  diagnosis.  Agam,  this  second  period 
may  almost  or  entirely  abort ;  in  fact,  in  hysteric  convulsions  of  a  mild  grade 
it  is  not  uncommon  in  my  experience  to  see  it  abort,  or,  at  least,  to  assume  a 
very  minor  part  The  most  common  of  these  movements  is  the  so-called  arc  of 
a  circle,  in  which  the  patient  assumes  a  position  of  opisthotonos,  which  may  be 
complete  or  incomplete.  The  patient  may  assume  this  position  lying  either 
on  her  back  or  on  her  side.  Other  movements  of  extreme  contortion,  too 
numerous  and  varied  to  be  detailed,  may  be  shown.  In  contrast  to  these 
inco-ordinate,  or,  as  the  French  say,  illogical^  movements,  are  others  of  a 
more  r^ulated  and  complex  kind.  Richer  has  described  and,  with  his  own 
pencil  illustrated,  these  movements.  The  most  common  is  that  called  "  salu- 
tation," in  which  the  patient,  lying  on  her  back,  suddenly  bends  the  body 
forward  until  the  head  almost  touches  the  knees ;  this  is  repeated  many  times. 
Others  consist  in  bending  and  arching  the  body  and  flexmg  and  extending 
the  limbs  in  various  ways,  rapidly  repeated,  usually  while  the  patient  reclines 
on  her  bed.  This  extreme  motor  agitation  seems  to  have  some  mental  asso- 
ciation, or  to  be  at  least  the  expression  of  a  mental  state.^  '  In  some  cases  this 
mental  state  appears  to  bystanders  to  be  quite  alarming,  and  the  cases  to 
have  a  veritable  demoniac  element  in  them.  There  is  not  loss  of  conscioup- 
ness  during  this  second  period,  for  the  patient  seems  to  be  reacting  to  some 
kind  of  a  mental  stimulus,  but  there  is  not  the  same  association  with  delusions 
and  hallucinations  as  appears  in  the  next  period. 

The  next,  or  third,  period  has  been  called  by  Charcot  the  period  of  pas- 
s>ionate  attitudes ;  but  as  these  attitudes  are  but  expressions  of  mental  phe- 
nomena, it  would  be  more  appropriate  to  name  this  stage  accordingly,  and 
call  it  the  emotional  period.  It  nas  been  customary  for  French  writers  to 
Kay  that  it  is  characterized  by  delusions.  The  objection  to  this  is  that  it  con- 
veys the  idea  of  an  insane  state,  in  which  a  delusion  dominates  the  mind. 
No  such  domination  by  insane  delusions  can  be  demonstrated  in  hysteria, 
and,  therefore,  the  term  delusion  in  the  English  language  conveys  an  errone- 
ous meaning.  The  same  may  be  said  of  the  term  "  hallucinations,"  also  used 
by  French  writers.  It  is  doubtful  if  the  hysteric  in  her  most  pervxrted  stages 
hai»  genuine  hallucinations  in  the  sense  in  which  the  term  Ls  used  in  English. 
With  us  it  means  a  faL^e  sensory  concept  accepted  by  the  patient  as  true.  It 
is  a  sympt4)ni  of  profound  alterations,  such  a^  characterize  some  of  the  more 
prave  states  of  insanity.  The  hysterical  patient  scarcely  ha^  delusions  and 
hallucinations  in  the  sense,  therefore,  in  which  we  use  these  terms  for  the 
in^tane.  What  she  has  can  more  pmperly  l>e  termed  mental  images  or  rev- 
eritt*,  rising  into  consciousness,  either  as  a  cause  or  a  consequence — more 
|)n>l>ably  the  former — of  her  disturbed  emotional  state.  In  the  height  of  the 
imroxysm,  amidst  the  favorable  conditions  of  lowered  volition  or  cerebral 
inhibition  that  characterize  the  psychical  state  in  hysteria,  the  patient  simply 
iHir«ies  into  a  mel^e  of  her  emotions,  the  most  prominent  of  which  arc,  doubt- 
Ifev,  e3cpressive  of  ideas  or  experiences,  often  painful,  derived  from  her  pa^t 
life.    Hence  the  third  period  of  grand  hysteria  is  essentially  dramatic  ;  hence, 

'  teoTifet  uiied  the  term  hytteria  lUndinom  for  those  cases  in  which  during  convulsion  the  patient 
ftlteniAtei  rmpldly  from  opistBotonoi  to  doml  decubitus. 
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too,  it  b  capable  of  almost  indefiiiit«  expansioii  in  the  hands  of  expert  scien- 
tists, who  m&y  be  tempted,  perhajts,  too  often,  to  play  the  rAle  of  stage- 
director.  This  explains  why  theiK  exhibitions  are  not  common  in  localitin 
or  countries  in  which  the  taste  for  them  doen  not  exist.  The  tendency  ta 
them  is  probably  just  as  iuhereut  in  hy»l«rici»  in  one  country  as  in  another, 
having  slight  diversities  in  such  minor  national  traits  us  the  exprwwion  of 
motion,  but  the  greatest  distinction  exists  among  races  and  nations,  due  t« 
causes  that  need  not  be  discussed  here,  in  their  appetence  or  relish  tur  the 
melodramatic.  Perhaps  the  exaggeration  of  development  which  thi«  stags 
has  experienced  in  France  has  done  much  to  excite  prejudice  ag^nst  and 
criticism  of  the  disease.  Its  true  importance,  however,  ought  not  to  be 
ignored.  From  the  purely  pyschical  standpoint,  it  is  perhaps  the 
significant  of  all  the  stages  of  nvRteria. 

Little  or  no  interval  occurs  between  the  motor  excitement  of  the  second 
period  and  the  tableaux  of  the  third.  In  fact,  it  is  well  to  recall  that  thcee 
two  periods  merge  m  naturally  the  one  into  the  other  that  many  cases  do  not 
present  the  tji>ical  divisions  into  stages.    ThcM  grand  movements  and  these 

EBseionate  attitudes  are  simply  expressions  of  emotions,  and  as  such  may  be 
tended,  confiised,  or  modified  in  various  ways,  according  to  the  cireum- 
Btances  and  the  individuality  of  the  patient.  It  is  obviously  impossible  in  ft 
short  space  to  recount  or  to  classify  all  the  varied  modes  of  dramatic  expres- 
sion into  which  hysterical  patients  can  throw  themselves.  They  are  as  (H>unt- 
less  as  are  the  shifting  phases  of  their  emotions,  reacting  to  every  stimulus  <tf 
both  memory  and  environment.  Richer,  indeed,  has  attempted  such  a  classi- 
fication, based  upon  cases  ol>serve(l  hy  htnieelf,  which  cases  had  evidentlr 
been  subjected  to  the  more  or  le^  unintentional  hypnotic  suggestions  whicn 
characterize  very  plainly  the  work  of  the  French  school.  Hence  it  is  by  no 
means  sure  that  hw  observations  on  the  third  stage  of  the  daiwioal  attack  will 
be  confirmed  by  all  other  observera  in  all  other  countries.  These  nmnifeeta- 
tions  will  doubtless  take  form  and  complexion  from  the  personnel  of  both 
patient  and  audience.  This  is  no  reflection,  however,  upon  the  scientifio 
accuracy  and  value  of  the  writings  and  drawings  of  this  gifted  French 
author.  Hysteria  is  a  disease  of  suggestibilities :  its  possibilities  ore  count- 
less. The  varieties  of  passionate  attitudes,  as  given  and  depicted  by  Richer, 
are  as  follows:  the  attitude  of  the  cross,  of  defense,  of  menace,  of  appeal,  of. 
lubricity,  of  ecstasy,  of  dread  of  animals,  such  as  rats,  etc. ;  of  listening  to 
music,  of  scorn,  and,  finally,  of  lamentations.  He  even  attempts  to  allot  the 
time  in  seconds  which  each  scene  of  this  drama  consumes.  Thus  the  attitude 
of  the  cross  requires  twenty-three  seconds ;  appeal,  ten  seconds ;  lubricity,  foui^ 
teen  seconds,  etc.  This  is  obviously  an  excess  of  refinement  in  description. 
It  is  sufficient  for  our  purposes  here  to  state  merely  that  the  third  period  of 
the  hysterical  convulsion  is  one  of  dramatic  representation  of  emotional 
imager,  and  that  these  are  of  countless  variety,  accordmg  to  time  and  person. 
They  are  apt  to  preserve  curiously  the  same  physiognomy  always  in  the  same 
case.  In  other  words,  peculiarities  of  words  and  expressions  and  attitudel 
are  repeated  by  the  patient  in  successive  fits.  They  are  stereotyped,  OB 
Richer  says.  It  is  important,  finally,  to  indicate  that  some  [larticular  phase 
of  this  period,  as  ecstasy,  for  instance,  may  acquire  in  some  cases  excq>- 
tional  conspicuoueness  and  peraist  as  an  isolated  phemimeuou,  thus  coo- 
stitutiug  an  atypical  ftirm  of  grand  hysteria.  This  fact  will  l>e  alluded  to 
tigaia. 

During  the  third  periixl  sensory  stigmata  of  a  high  grade  are  present.  The 
patient  doe*  not  feel  tactile  and  painliil  impr(«sions,  the  conjunctives  are  in- 
sensate, the  hearing  is  lost  for  even  loud  soun<Js,  and  the  patient  is  oblivious 
of  all  her  surroundings.     Pressure  over  the  ovaries  and  the  use  of  electridty 
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are  said,  however,  always  to  abort  the  attack.     After  the  attack  the  patient 
retains  a  memory  of  the  events  of  this  period. 

The  fourth  period  of  the  attack  has  been  called  the  period  of  delirium. 
Here,  again,  some  slight  criticism  of  terms  is  called  for.  The  terminal  stage 
of  the  grand  attack  of  hysteria  is  not  marked  by  a  delirium  as  intense,  or 
even  of  just  the  same  nature,  as  that  which  characterizes  the  febrile  diseases, 
and  which  is  suggested  by  this  term  in  the  English  language.  It  is  rather  a 
paroxysm  of  emotional  disturbance,  continuous  with  that  of  the  third  period, 
tnit  not  marked  by  the  active  motor  expressions  of  that  period,  whicn  seem 
now  to  have  exhausted  themselves.  The  tinge  of  this  emotion  is  usually  one 
of  sadness,  and,  just  as  in  the  former  period,  it  feeds  upon  painful  ideas 
which  are  gathered  from  the  memory  of  the  past  life.  Sometimes  there  are 
noisy  weeping  and  lamentation,  and  instead  of  acting,  as  in  the  third  period, 
the  patient  now  declaims.  Richer  makes  of  this  a  vital  distinction  between 
the  two  periods :  the  former  is  one  of  acting  the  latter  one  of  speech.  This 
distinction,  however,  is  likely  to  be  lost  in  many  cases ;  the  characteristics  of 
the  two  periods  may  blend  in  cases  departing  slightly  from  the  type.  In  the 
fourth  period  consciousness  is  returnmg  or  nas  returned ;  hence  the  patient 
IS  en  rapport  with  her  surroundings.  During  this  period  the  sensory  stig- 
mata which  were  seen  in  the  third  period  may  persist,  but  added  to  them 
may  be  motor  stigmata,  which  were  quite  absent  before.  Among  these  the 
most  common  are  various  forms  of  contracture ;  these  may  persist  for  many 
days  after  the  seizure.  Other  motor  stigmata,  sometimes  onginating  in  this 
period,  and  persisting  as  relics  of  the  convulsion,  are  the  several  varieties 
of  paralysis  and  tremor.  The  delirium,  finally,  may  merge  into  an  obsti- 
nate mutism,  or  even  into  more  rare  complications,  such  as  trance  and 
letharg\\ 

The  fcysterical  convulsion,  such  as  we  have  now  described,  lasts  from  one- 
ouarter  to  one-half  an  hour ;  this  is  exclusive  of  the  "  delirium "  of  the 
toiirth  period,  which  may  be  prolonged  to  several  hours,  or  even  to  a  day. 
In  very  rare  cases  the  convulsions  may  be  repeated  at  short  intervals,  tfie 
patient  not  regaining  her  self-possession  between  the  attacks ;  thus  there  may 
be  a  veritable  hysterical  eclamptic  statm,  analogous  to  the  epileptic  status. 
This  may  continue  for  a  day  or  even  more,  the  patient  having  as  many  as 
fifty  or  even  a  hundred  spasms.  When  this  status  occurs  the  fourth  period 
is  entirely  omitted  until  the  end  of  the  series,  and  the  phenomena  of  the  other 
peri<xL»  are  much  blende<l  and  confused. 

A**  shown  by  Richer's  historical  study  the  grand  attack  of  hysteria  is  not 
confine<l  to  anv  race  or  nation.  Conclusive  evidence  of  it  is  found  in  the 
older  literature.  It  exUts,  however,  in  many  varieties,  and  in  not  a  few  abor- 
tive and  atypical  forms,  which  will  now  be  examined  into  briefly. 

The  varieties  of  the  hysterical  paroxysm  can  be  shown  to  be,  without  ex- 
ception, modifications  of  the  type  already  described.  They  are  abortive 
attacks,  in  which  the  phenomena  of  one  period  alone,  sometimes  curtailed, 
sometimes  intensified,  are  seen  ;  or  they  are  combinations  of  two  or  more 
perio<L*,  or,  finally,  they  merge  into  special  or  terminal  stages,  such  as  som- 
nambulism, catalejwy,  and  trance,  which  seem,  at  first  sight,  to  be  epiphe- 
nornena,  but  which,  on  closer  examination,  are  seen  to  have  a  strictly  logical 
connection  with  the  grand  attack.  Briquet,  among  the  first,  describeil  clearly 
the  varieties  of  hysterical  convulsions,  including  catalepsy  and  trance,  but 
Charcot  wiis  the  first  to  demonstrate,  as  has  already  been  shown,  the  laws  of 
development  of  these  varieties  from  one  classical  type.  It  can  readily  be 
appre<'iate(i  how  great  the  number  of  these  varieties  may  be,  and  how  diverse 
and  unique  may  l)e  their  symptoms,  when  it  Ls  recalled  that  these  four  periods 
preeient  nmny  minor  phases,  and  hence  may  make  innumerable  combinations. 


I  whom  there  ia  no  eriilcuce  nt*  ilii^iifc,  even  of  h)'f>teria.     The 

can  be  called  a  patient,  rcmenilicrs  nothing  of  the  attack,  which 

led  to  dreaming,  for  in  it  the  pnticut  i^iuiplr  reacts  to  a  dream- 

Thif  V  eotirely  diittinct  iroiti,  nrst,  tlie  aiitoniuti^ni  of  epilepsy, 

1,  the  peeudo^omnanibulUni  of  I)vi<leria.     Theiw  latter  two,  again, 

np  in  common.'     The  eoninunibulisni  of  hrsteria  is  not  a  disorder 

ut  dimply  a  transform atiou  of  one  of  the  phiumiii  of  the  third  period. 

rviuitic  repreeeiitation  of  au  emotional  i^tate.     In  it  the  iHitient 

'hlirimii'  to  sensory  impulMft,  but  fhc  retains  a  <)ietinct  inemor}-  of 

.<  k  after  it  ha»  passed.    Moreover,  the  attack  may  l>e  preceded  by 

iiawp  of  grand  hysteria,  such  as  prodromes,  cpileptoid  syniptonun,  etc. 

' ,  the  patient  usually  prewnts  inlervnllan-  i^tigniata.     \\ e  fco  from  all 

lat  the  condition  in  more  closely  allie<l  to  ecstasy,  just  dowribed,  than 

.•'  TO  nmanibuliem.    In  other  words,  it  is  purely  hysterical.    Its  nature  is 

^ariied  by  the  fact  likewise  that  the  i)seuilo-soinnanibulism  of  hysteria 

'V  induced  by  hypnotism. 

^ulep»y,  like  eomnambulisni,  has  several  varieties,  or,  rather,  the  term  is 
i  fi>r  a  variety  of  mental  stotes.  It  is  a  condition  of  both  mental  and 
"f  inertia,  the  patient's  thoughtfi,  a]>parontly,  a»  well  te  his  limbs,  tending 
■main  in  the  state  or  position  in  which  they  arc  plai-cd.  Hence,  in  eonie 
!^  it  w  a  natural  and  nnpropriate  maniftwtation  of  the  h^fteric  paroxysm. 
K  aeain,  the  p«ychic  element  ie  marked ;  the  jmtieut's  thoughts,  immobile 
miTielding,  dominate  the  motor  8])here.  The  lirnhx  retain,  for  incredibly 
pniodM,  a  »tatue»ique  rigidity,  or  yielil  slowly,  with  wax-like  stifiiiess,  to 
induenffe  of  gentle  prevure.  The  patient  U  ap]>areutly  iiiKt^nsible,  or 
«t  iiwowihie,  to  external  impression  ;  the  countenance  i»  set  and  unintcl- 
it :  the  iHimatic  functions  are  sluggish.  The  relation  of  catalepsy  to 
•ria  V  found  in  the  em  of  attitudinizing,  which  is  name<l  the  third  jieriod. 
i4atioa  irith  this  period  is  logical  oiid  intelligible.  It  may  ]>re«tiit  itself 
pluveuf  the  grand  attack,  many  of  the  precedent  features  of  which  may 
been  lacking,  and  grailuallv  assume  an  isolatetl  and  exaggerated  rAle; 
may  appear  a«  a  strictly  isolated  phenomenon  from  the  hrst.  In  the 
rie  it  »  probably  not  as  profound  a  state  as  it  w  in  some  forms  of 
■IT,  ftr  it  can  often  be  induced  by  hypnotifni,  nnd  it  can  be  diHi>eIled 
laaMn  orer  tbe  ovaries  or  by  the  action  of  an  electric  current.     It  is. 
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It  ivill  be  |Kweible  here  merely  to  indicate  Bome  of  the  most  commou  and 
most  important  of  these. 

One  of  the  nir«t  common  of  hygl«rical  paroxsymi!  ie  reallv  an  abortive 
attack  in  which  the  prodromes  are  the  cooKpicuoiis  features,  and  in  which  few, 
if  any,  of  the  convulsive  symptoms  appear.  The  patient,  after  presenting 
for  some  hours  or  da^'s  Rome  of  the  mental  prodromes  already  described.  au(£ 
afi  change  of  mood.'',  depression,  irritability,  and  fickleness,  hae  an  eniotional 
outburst  of  alternate  tears  and  laughter,  to  be  followed  by  a  partially^ 
developed  tetanoid  and  eclamptic  period,  ending  with  mutism  and  deep,  Thi» 
has  been  callefl  hysteria  ininor,  m  contrast  with  the  grand  attack,  it  is  the 
ordinary,  or  vulgar,  hysterical  fit.  It  may  be  associated  with  or  foIlowe<f  bf 
some  of*  the  physical  stigmata,  such  ae  paralysis  and  contracture.  In  oihcn 
of  these  minor  attacks  the  period  of  passionate  attitudet^  or  dramatic  repr& 
eentation,  may  be  partly  develojjed,  and  sometimes  proving,  ns  Bemutz '  hB» 
claimed,  that  in  some  cases  there  is  but  a  short  step  &om  thes«  phenomena  to 
a  more  or  less  prolonged  access  of  delirium,  of  somnambulism,  of  ecstafiy,  or 
of  catalepBV.  These  grave  terminal  stages,  following  a  brief  or  abortive 
parosygmal  seizure,  are  more  usual  in  chihlren. 

Among  the  most  remarkable  of  the  aberrent  forms  of  grand  hvsteria  is 
that  rondition  known  as  "  chorea  major."  This  term  originated  in  Germany, 
and  is  open  to  the  same  o^ections  as  those  urged  against  the  term  "hvstero- 
epilcpsy."  It  is  borrowed  from  another  and  distinct  disease,  which  has  no 
connection  with  hysteria.  The  so-called  chorea  major  is  in  no  sense  choreic 
It  is  purely  an  hysterical  affection,  and  finds  its  proper  place  in  nosology  by 
reference  to  Charcot's  classical  tj-jie  of  hysterical  convulsions,  by  virtue  of 
which,  indeed,  it  has  been  rescued  from  the  anomalous  and  fiilse  position  in 
which  it  was  formerly  left.  The  term,  iudee<l,  is  very  vngtie  and  inexact,  and 
probably  hae  been  made  to  include  more  tlian  one  variety  of  ner\'0UH  afleC' 
tion,  but  if  we  observe  attentively'  we  can  see  that  most  of  the  casee  reported 
belong  to  the  second  and  third  periods  of  the  grand  attack  of  hvsteria.  They 
are  characterized  by  strange  exaggerations  or  groiCMjue  modi^cations  of  the 
grand  movements  and  the  pasoionate  attitudes  of  the  hysterical  convulsion. 
In  chihiren  ejcamples  of  isolated  movements,  feats  of  automatism,  miniicry, 
acquired  dexterity,  and  senii-purposive  contortions  occur  which  are  doubtlese 
abortive  or  atypical  hysterical  seizures.  They  may  be  preceded  M>nietimes  by 
an  epilqjtoid  phase.  Thus,  in  a  boy,  whose  case  was  reported  by  the  writer, 
rotatory  and  gj'ratory  movements  foIlowe<l  an  aura  and  epileptoid  stage.  One 
such  case  may  cause  many  others  in  schools,  by  imitation ;  the  epidemic 
assuming  astonishing  and  bizarre  features.  Such  epidemics,  under  religious 
excitement,  occurred  during  the  middle  ages  and  later.  Charcot  gives  to 
the^  and  somewhat  similar  phenomma  the  term  "  clownism." 

Ecstasy  is  a  rather  rare  phenomenon,  sometimes  ol>eer\-ed  as  an  I^lated 
state,  which  in  reality  is  but  an  exaggeration  of  one  of  the  phases  of  the 
third  period  of  hyjiteria  major.  It  is  an  exaltation  of  certain  ideas  in  which 
the  patient  l>ecome&  »o  al>sorbcd  that  all  sensory  impressions  are  unrecognized 
and  all,  or  alntort  all,  motor  ftinctions  are  in  suspense.  Occasionally,  how- 
ever, the  ecstatic  <ieclaims  and  even  sings.  The  state  has  been  described  by 
Mich^'  There  are  varieties  of  this  peculiar  mental  state,  and  some  coses 
that  have  been  ilescrilied  as  ecstatic  were  possibly  not  truly  hysterical ;  but 
the  most  common  form  is  a  varietj-  of  one  of  the  passionate  attitudes  of  the 
paud  attack.  Here  we  see  the  patient  en  rapport  with  a  train  of  mental 
imngett  ei,'en  to  a  more  profound  extent  than  in  the  otiier  phases.     Stigmata 

>  Art.  HTtUrie.    Xouv.i]lclfonnk!red«  M«d.  tide  Cblnirgle,  Parli.  1874,  t.  iTlLi,  p.  Xn. 

'  EnlenbeiB's  Art.  ZieniMen's  Enevo. 

'Monv.  IUiit.(IaUM,  •ideCbli.  Pnt.   Art.ExlaM. 
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would  probably  be  found  in  most  patients  during  the  intervals  between  the 
attacks. 

What  has  been  said  of  ecstasy  may  also  be  said  of  somnambulism,  cata- 
lepsy, trance,  and  lethargy,  which  sometimes  complicate  or  terminate  the 
hysterical  paroxysm.  They  are  modifications  of  the  mental  state  of  the  hys- 
terical subject.  But  as  their  relations  are  complex  they  must  be  investigated 
in  some  detail. 

Somnambulism  is  another  of  those  terms  that  have  been  used  for  hysterical 
symptoms  without  proper  definition.  Like  "  chorea  major,"  it  is  a  misnomer, 
and  nas  been  borrow^  from  a  condition  which  has  no  connection  whatever 
with  hysteria.  Somnambulism  proper  is  a  disorder  of  sleep,  occurring  mostly 
in  children  in  whom  there  is  no  evidence  of  disease,  even  of  hysteria.  The 
patient,  if  he  can  be  called  a  patient,  remembers  nothing  of  the  attack,  which 
»  closely  allied  to  dreaming,  for  in  it  the  patient  simply  reacts  to  a  dream- 
like state.  This  is  entirely  distinct  from,  first,  the  automatism  of  epilepsy, 
and,  second,  the  pseudo-somnambulism  of  hysteria.  These  latter  two,  again, 
have  nothing  in  common.*  The  somnambulism  of  hysteria  is  not  a  disorder 
of  sleep,  but  simply  a  transformation  of  one  of  the  phases  of  the  third  period. 
It  is  a  dramatic  representation  of  an  emotional  state.  In  it  the  patient 
may  be  oblivious  to  sensory  impulses,  but  she  retains  a  distinct  memory  of 
the  attack  a^r  it  has  passed.  Moreover,  the  attack  may  be  preceded  by 
other  phases  of  grand  hysteria,  such  as  prodromes,  epileptoid  symptoms,  etc. 
Finally,  the  patient  usually  presents  intervallary  stigmata.  We  see  from  all 
this,  that  the  condition  is  more  closely  allied  to  ecstasy,  just  described,  than 
to  true  so  mnambulism.  In  other  words,  it  is  purely  hysterical.  Its  nature  is 
emphasized  by  the  fact  likewise  that  the  pseudo-somnambulism  of  hysteria 
can  be  induced  by  h3rpnotism. 

Catalepsy,  like  somnambulism,  has  several  varieties,  or,  rather,  the  term  is 
used  for  a  variety  of  mental  states.  It  is  a  condition  of  both  mental  and 
motor  inertia,  the  patient's  thoughts,  apparently,  as  well  as  his  limbs,  tending 
to  remain  in  the  state  or  position  in  which  they  are  placed.  Hence,  in  some 
cases  it  is  a  natural  and  appropriate  manifestation  of  the  hysteric  paroxysm. 
Here,  again,  the  pychic  element  is  marked ;  the  patient's  thoughts,  immobile 
and  unyielding,  clominate  the  motor  sphere.  The  limbs  retain,  for  incredibly 
long  periods,  a  statuesque  rigidity,  or  yield  slowly,  with  wax-like  stifiiiess,  to 
the  influence  of  gentle  pressure.  The  patient  is  apparently  insensible,  or 
almost  insensible,  to  external  impression ;  the  countenance  is  set  and  unintel- 
ligent ;  the  somatic  functions  are  sluggish.  The  relation  of  catalepsy  to 
hysteria  is  found  in  the  era  of  attitudinizmg,  which  is  named  the  third  period. 
Its  relation  with  this  period  is  logical  and  intelligible.  It  may  present  itself 
as  a  phase  of  the  grand  attack,  many  of  the  precedent  features  of  which  may 
have  been  lacking,  and  gradually  assume  an  isolated  and  exaggerated  r6le ; 
or  it  may  appear  n»  a  strictly  isolated  phenomenon  from  the  first.  In  the 
hysteric  it  is  probably  not  as  profound  a  state  as  it  is  in  some  forms  of 
insanity,  for  it  can  often  be  induced  by  hypnotism,  and  it  can  be  dispelled 
by  pressure  over  the  ovaries  or  by  the  action  of  an  electric  current.  It  is, 
however,  in  both  conditions  a  psychosis  favorable  for  the  manifestation  of 
the  complex  and  unhealthfnl  processes  that  characterize  the  functions  of  the 
brain  in  Iwth  states. 

Letharg}',  unlike  catalepsy,  is  not  marked  by  motor  rigidity,  unless  it  be 
occasionally  a  contracture  of  a  limb.  But  this  renders  the  limb  stift'and  un- 
jiehling,  differing  fmm  the  "  lead-pipe  "  flexibility  of  catalepsy.    In  lethargy 

1  The  French,  who  are  Uxvehr  responsible  for  this  mlsniie  of  the  tenn  somnambuligm,  have  lately 
■eeo  the  neoeiilty  for  the  aifirerentiation  observed  in  the  text.  See  "  Les  Somnambulisma  "  by 
Blocq.  CUniq.  d.  MaL  du  8yst.  Nenr.,  Goinon,  1893. 
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the  patient  lies  in  a  semi-stupor,  with  closed  eyes.  The  eyelids 
a  fine  fibrillary  tremor.  This  state  may  endure  for  hours.  It 
the  grand  attack,  and  may  be  an  isolated  and  abortive  form ; 
some  cases  a  terminal  stage. 

Trance  is  an  intensification,  as  it  were,  of  lethargy.     It  ma; 
many  days  or  weeks.     It  has  supplied  in  the  past  many  nota 
patients  4ho  have  lain  profoundl^  dormant  for  long  pei^ods,  t 
ment  of  the  curious  and  superstitious,  and  who  have  recovere( 
amidst  emotional  and  devotional  rites,  to  the  edification  of 
Trance,  in  its  profound  states,  presents  many  problems  of  physiol 
est,  which  cannot  be  discussed  here.     It  is  best  understood  I 
thrown  upon  it  and  kindred  states  by  a  study  of  the  grand  hys 
the  patient  has  suspended  cerebration,  to  the  extent,  at  least,  th) 
functions  are  exercised  to  the  most  limited  extent  compatible  \ 
sary  continuance  of  some  physiological  activity.     Coma,  which  i 
said  to  occur  in  hysteria,  is  probably  only  a  modified  form  of  tr 
also,  hysterical  sleep  and  mutism.     Attentive  observation  and 
have  demonstrated,  as  in  the  Scotch  case  published  some  years  ag 
in  the  most  profound  trance  the  patient's  consciousness  of  the  en\ 
not  entirely  lost.     It  must  not  be  forgotten  that  some  cases  ol 
probably  cases  of  melancholia  attouita. 

Finally,  hysterical  sleep  may  be  considered  in  this  connection. 
Halle,  has  reported  recently  a  most  instructive  case  of  this  slee] 
serve  for  a  description.    A  laborer,  aged  twenty  vears,  received  sen 
on  his  head  and  arm  by  an  accident  while  at  his  work.*    A  few  ^ 
he  began  to  have  sleeping  spells,  which  were  as  follows :  They 
intervals  of  from  seven  to  thirteen  days,  and  lasted  from  thirty-fou 
six  hours,  once  forty-one  hours.    During  the  spell  the  patient  usua 
quietly  on  his  back ;  sometimes,  however,  he  tossed  about.     The 
not  quiver.    Contraction  of  the  masseters  was  not  present.    The  e 
directed  upward,  and  when  the  lids  were  kept  open  for  a  time  t 
moved  slowly  to  and  fro.     Temperature,  pulse,  and  respiration  di 
any  considerable  changes.     The  patient  could  be  aroused  by  prese 
of  the  scars,  or  on  one  "  ovarian  "  region.     When  roused  thus  he 
water  and  drank  ;  he  did  not  eat.     During  the  sleep  the  weight  of 
the  volume  and  specific  gravity  of  the  urine,  and  the  quantity  c 
decreased.     After  the  sleep  the  patient  had  a  violent  headache ; 
ever,  he  began  to  eat  freely,  and  all  functions  were  quickly  restc 

Erodromes  consisted  of  change  of  disposition,  etc.  He  was  readily 
y  hypnotic  suggestion,  and,  practically,  was  cured  by  it.  This 
sleep  is  possibly  identical  with  lethargy,  already  considered.  Hitzi| 
that  the  spell  in  his  case  was  an  abortive  form  of  the  classical 
epileptic  "  attack. 

This  may  end  the  consideration  of  the  varieties  of  the  grand 
hysteria.  As  said  before,  these  varieties,  consisting  of  combinati 
phases  of  the  classical  attack,  as  well  as  abortive  and  atypical  « 
much  more  numerous  than  there  is  space  to  describe  them  in.  Onl 
important  of  the  class  have  been  considered  here. 

^  Cases  of  trance  have  lost  nothing  in  the  telling.  Thus,  such  a  case  is  said  to  hav 
the  anatomist  Vasalius,  whose  "  sumect "  was  aroused  by  the  first  stroke  of  the  knife, 
similar  case  was  that  of  Lady  Russell,  who  returned  to  consciousness  at  her  own  fUnei 

*  Brain :  Spring  and  Summer,  November,  1893. 

*  The  traumatic  origin  of  this  case  is  most  significant  in  its  bearings  upon  the  vexed  q 
"  traumatic  neuroses."  Hitzig  has  some  judicioiui  remarks  upon  this  question  ;  he  do 
with  approval  the  views  of  Uiose  who  affect  to  ignore  hysteria  and  hypochondria 
origin. 
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According  to  the  researches  of  Gilles  de  la  Tourette  and  Cathelineau/  the 
Datrition  oi  the  hysterical  patient  is  affected  during  the  grand  convulsive 
attack,  but  not  during  the  intervals  between  the  attacks.  In  Hitzig's  case 
of  hysterical  lethargy*  there  was  a  loss  of  weight  before  and  during  the  sleep 
of  so  much  as  seven  kilogrammes.  At  the  setting  in  of  the  prodromes  there 
was  increased  excretion  of  urea,  the  patient  not  eating  as  much  as  usual  and 
losing  weight,  the  augmented  excretion  of  urea  being  accounted  for  by  the 
loss  of  weight.  During  the  sleep  the  excretion  of  urea  diminished.  The 
urine  was  £minished  during  the  sleep.  For  more  details  the  original  papers 
may  be  consulted.  It  is  significant  that  the  nutrition  of  the  lethargic  patient 
corresponded  closely  with  that  of  patients  in  grand  hysteria,  tending  to  prove 
that  lethargy  is  but  a  modification  of  the  grand  attack. 

The  Interparoxysmal  Symptoms.  The  interparoxsmal  symptoms  of  hys- 
teria have  been  called  with  good  reason  the  stigmata.  They  are  the  marks  of  the 
disease,  and  by  this  highly-suggestive  name  they  seem  to  indicate  how  persistent 
and  ineradicable  they  are  in  many  cases.  They  are  by  far  the  most  charac- 
teristic and  most  important  of  the  symptoms  of  hysteria,  because,  first,  they 
are  the  most  prevalent,  and,  second,  they  are  the  most  available  and  valua- 
ble for  scientific  purposes.  Without  them,  indeed,  few  cases  of  hysteria  can 
be  difierentiated  successfully,  and  with  them  no  cases  can  be  mistaken.  It 
IS  too  much  the  custom  to  regard  hysteria  as  a  disease  of  motor  explosions 
and  of  follies  and  afiTectations,  but  a  study  of  the  intervallary  stigmata  can- 
not &il  to  impress  upon  the  mind  that  the  paroxysmal  features,  while  of  su- 
preme importance  in  their  own  sphere,  are  of  but  secondary  importance  to 
the  permanent  signs,  and  that  instead  of  being  a  disease  of  simulation  and 
conceit  hysteria  is  one  that  is  marked  by  persistent  physical  stigmata,  which 
are  quite  beyond  the  control  of  the  patient's  will,  and  sometimes,  indeed,  are 
beyond  the  domain  of  his  consciousness.  So  persistent  are  many  of  these 
dgns  that  they  are  called,  especially  by  the  French,  the  permanent  stigmata ; 
but  this  term  is  open  to  the  very  obvious  objection  that,  while  these  symp- 
toms are  likely  to  be  obstinately  fixed  for  long  periods,  they  are  not  essenti- 
ally permanent,  because  many,  or  all  of  them,  may  disappear  in  favorable 
caset*.     Hence,  it  is  best  to  call  them  inteqjaroxysmal  or  intervallary. 

The  interparox3r8mal  symptoms  of  hysteria  may  be  divided  into  four 
clashes :  sensory,  motor,  visceral,  and  psychical. 

Sex!*<)RY  Symptoms.  The  alterations  of  sensation  in  hysteria  are  of  three 
kuuh — anaesthesia,  hypenesthesia,  and  panesthesia.  Amesthesia  may  be  sub- 
divided into  alterations  of  the  various  modes  of  sensation,  as,  for  instance, 
tactile  anaesthesia,  thermo-anjesthesia,  analgesia,  and  loss  of  muscular  sense. 

The  anjesthesias  of  hysteria  played  a  conspicuous  r61e  for  many  centuries 
l>ef<)re  thev  attracted  tfie  attention  of  scientific  obser\'ers.  As  the  "  marks 
of  the  devil "  {MigmaUi  diaboli)y  they  had  been  noted  and  described  by 
churclimen  as  far  back  as  the  times  of  Tertullian,  and  they  had  ser\'ed  their 
i>urpo4«es  a^*  the  distinguishing  marks  of  witches  all  through  the  middle  ages.* 
It  had  been  note<l  that  witches  and  those  possessed  had  areas  of  anaesthesia 
in  which  the  prick  of  a  needle  was  not  lelt  and  did  not  draw  blood.  In 
epi<lemic  hysteria,  excited  by  witchcraft  crazes,  the  poor  wretches  who  dis- 
play e<l  these  sensory  stigmata  were  too  often  doomed.  Most  ingenious  nieth- 
od*i  were  taken  by  experts  to  detect  these  signs,  which,  far  from  being  simu- 
lates!, were  disguUed  by  the  unhappy  victims.  In  some  eases,  however,  it  is 
significant  that  the  sorcerers  had  no  consciousness,  until  they  were  detected, 
that  they  possessed  these  signs.  How  diflforent  all  this  apj)ears  from  what 
would  have  l)een  the  case,  if,  as  some  modern  writers  state,  these  symptoms 

1  La  nutrition  dans  I'byBt^rle,  Paris,  1890.  *  Op.  cit.  »  Tourette :  Op.  clt. 
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are  unreaL  The  anaesthesia  of  hysteria  may  occur  in  various 
most  common  are  hemians^thesia,  an^hesia  in  plaques,  and  ana 
limb,  associated,  or  not,  with  paralysis  of  the  limb.  In  some  v 
the  anaesthesia  is  total. 

Before  studying  these  most  important  marks  of  hysteria  it  i 
tion  students  against  the  too  prevalent  skepticism  that  exists  ( 
of  anaesthesia  in  hysteria.     Only  a  personal  study  of  cases  seen 
pel  this  unbelief  from  some  minds.     The  history  of  this  aspect 
most  curious ;  for,  in  spite  of  the  prominence  of  these  stigmatf 
gious  fanatics  and  so-called  witches  in  past  ages,  the  recognitioi 
scientists  has  been  most  tardy.     In  spite  of  the  writings  of  Pioi 
and  Briquet  in  France,  and  Szokalsky  in  Germany,  all  before  1 
ject,  as  Pitres  says,*  seemed  likely  to  be  ignored  again  until 
1872,  emphasized  its  importance.    It  is  sufficient  to  say  that  s 
anaesthesia  is  the  most  common  of  all  the  intervallary  stigmata, 
study  of  no  case  is  complete  without  a  careful  search  for  these  si 

The  hemianaesthesia  of  hysteria  has  some  features  that  serve  t 
it.     It  is  a  very  profound  anaesthesia,  and  it  is  complete,  that ; 
ftt)m  the  crown  of  the  head  to  the  sole  of  the  foot.     Exceptioi 
they  are  exceptions.    It  is  so  profound,  often,  that  painful  imprei 
alter  it,  and  it  is  often  associated  with  some  vasomotor  change 
stick  does  not  bleed.     This  anaesthesia  is  not  confined  to  the  i 
volves  even  the  subcutaneous  structures,  notably  the  nerve-tru 
wounded  the  ulnar  nerve  at  the  elbow,  so  as  to  cause  contraction* 
cles  supplied  by  it,  but  failed  to  excite  sensation.     Occasional! 
thesia  is  accompanied  by  a  mottled  and  (edematous  state  of  the  1 
bleu).     It  is  accompanied  frequently  by  anaesthesia  also  of  the  m 
brane  of  the  eye,  nose,  mouth,  rectum,  urethra,  and  vagina.     I 
significant  accompaniment  is  anaesthesia  of  the  special  senses, 
patient  does  not  hear,  see,  nor  smell  on  the  affectea  side,  and  th< 
is  affected,  usually  unilaterally.     Finally,  this  hemianaesthesia  is  i 
occasionally  from  one  side  to  the  other ;  but  usually  this  tram 
temporary,  as  the  affection  tends  to  resume  its  primary  seat.     T 
occurs  under  the  influence  of  emotion,  or  by  suggestion,  or  by  tl 
purely  suggestive  one),  of  certain  aesthesiogenic  agents.     This  p 
of  transfer  is  peculiar  to  the  hemianaesthesia  of  hysteria,  and  dist 
from  hemianaesthesia  of  organic  origin — a  fact  that  must  be  bor 
when  studying  the  hemianaesthesia  of  chronic  alcoholism  and  of  1 
ing  (see  supra).     For  some  reason,  not  readly  explained,  the  hem 
of  hy  steria  is  much  more  frequent  on  the  left  side ;  in  the  pro 
cording  to  Briquet,'  of  7  to  2. 

A  very  common  form  of  anaesthesia  in  hysteria  is  that  in  which 
sensation  occurs  in  limited  areas  of  various  sizes,  shapes,  and  locati* 
assume  curious  geometric  forms.  (Figs.  26  and  27.)  These  ar« 
thesia  may  change  from  time  to  time ;  in  fact,  it  is  not  usual  to 
the  same  upon  succeeding  days.  The  patient  is  ignorant,  frequent 
is  thus  marked.  They  are  not  the  products  of  suggestion,  because 
may  be  demonstrated  on  patients  who  have  never  before  been  si 
the  test  and  who  are  ignorant  of  its  object. 

One  of  the  most  characteristic  forms  of  anaesthesia  in  hysteria 
mental  form,  or  that  in  which  the  anaesthesia  is  limited  to  one 
part  of  a  limb.     It  may  take  the  position  of  a  gauntlet  or  of  a  st( 
IS  often  the  accompaniment  of  hysterical  paralysis  and  contrac 

1  Dea  aiuesthesies  byit^riques,  Bordeaax,  1887.  s  Op.  d 
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um  or  leg,  aod  in  thia  association  is  very  characteristic,  because  no  organic 
lenon  can  ^ve  just  this  symptom-complex.    This  amesthesia  is  not  limited 


4        A 


UxM  complete  ^p  AniK$l^iia  (torn  lulbor'a  cue  of  hTatedcs.!  u 
M>],  PtallKlelpbla. 


110  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

to  the  distribution  of  any  one  or  more  nerves ;  in  this  respect  indicating  its 
cortical  or  psychical  origin.  It  is  usually  sharply  delimited,  the  line  oi  de- 
markation  being  at  right  angles  to  the  long  diameter  of  the  limb. 

Finally,  very  rarely,  anaesthesia  may  be  distributed  universally.  In  some 
cases  the  anaesthesia  is  almod  universal,  the  exceptions  occumng  in  small 
islets  in  which  sensation  is  normal.  A  diagram  of  such  a  case  is  shown  in 
Fig.  28,  from  the  author's  clinic  at  the  Methodist  Episcopal  Hospital.  The 
ana^thesia  is  general,  with  the  exceptions  noted. 

According  to  Pitres^  the  anaesthesia  of  hysteria  is  never  isolated  tactile 
anaesthesia ;  in  other  words,  one  or  more  of  the  other  forms  of  anaesthesia  is 
always  present.  The  most  common  of  these  forms  in  hysterical  anaesthesia, 
as  given  by  Pitres,  are :  first,  total  anaesthesia,  i.  e.,  in  all  modes ;  second, 
partial  anaesthesia,  of  which  the  most  common  are  analgesia,  thermo-anaes- 
thesia,  combined  tactile  and  thermo-anaesthesia,  electro-anaesthesia,  and  loss  of 
all  modes  except  electro-aesthesia. 

All  forms  of  hysterical  anaesthesia  are  likely  to  be  worse  after  a  fit.  They 
may  persist,  however,  as  intervallary  stigmata  without  the  patient's  knowl- 
edge. Hence,  the  patient's  own  statements  about  his  or  her  ability  to  feel 
must  not  be  accepted,  if  a  critical  examination  is  to  be  made ;  but  he  or  she 
must  be  stripped  and  thoroughly  tested.  Finally,  anaesthesia,  while  very 
common,  is  not  found  in  all  cases  ;  hence,  its  absence  is  not  decisive  against 
a  suspected  case  of  hysteria.  Briquet  found  anaesthesia  in  240  of  400  cases 
examined  by  him  with  great  care* — that  is,  in  sixty  per  cent.  It  is  proba- 
ble that  this  percentage  is  too  small ;  certainly,  in  my  own  experience  anaes- 
thesia in  some  of  its  forms  is  more  frequent  than  this. 

The  hyperaesthesias  of  hysteria  form  an  important  group,  especially  be- 
cause this  group  contains  the  hysterogenous  zones.  It  contains,  also,  the 
almost  equally  important  sub-group  of  hyperalgesias. 

The  hysterogenous  zones  may  be  defined  briefly  as  localized  areas  of  extreme 
sensitiveness,  pressure  on  which  has  the  power  of  provoking  some  of  the 
hysterical  manifestations,  and  especially  the  convulsive  phenomena.  The 
location  of  these  zones,  or  areas,  varies  in  different  persons,  but  the  most 
common  are  over  the  ovaries,  along  the  spine,  on  the  breasts,  and  on  the 
trunk  beneath  the  ribs.  They  have  been  found  on  the  vertex.  Per  contra^ 
pressure  on  these  areas  has  the  effect  of  arresting  the  convulsion  even  when 
at  its  height.  The  latter  fact  was  observed  and  utilized  by  empirics  long 
since.  The  convulsionnaires  of  St.  Medard,  for  instance,  were  influenced  thus 
by  strong  pressure  upon  the  abdomen.  The  number  of  these  zones  vary ; 
some  patients  have  but  one,  others  have  several.  In  patients  with  hemianaes- 
thesia  they  may  be  unilateral,  and  arc  then  confined  to  the  anaesthetic  side. 
They  are  frequently  the  seats  of  spontaneous  pain  during  the  prodromal 
period,  and  may  then  simulate  other  diseases.  For  instance,  I  recently  ob- 
served a  woman  whose  severe  ovarian  pain  simulated  a  local  inflammation ; 
possibly  a  peritonitis;  but  who,  as  events  proved,  was  in  the  prodromal 
stage  of  hysteria  major.'  The  purely  hysterical  character  of  such  neuralgic 
pains  is  demonstrated  by  the  fact  that  tliey  digiappear  entirely  with  the  cure 
of  hysteria  by  some  of  the  well-recognized  means. 

The  hyperalgesia  of  hysteria  may  simulate,  in  the  most  puzzling  way, 
organic  disease.     It  simulates  especially  disease  of  the  joints.     This  is  one  of 

1  Lecons  Cliniques  sur  THysUrie  etTHypnotism,  Paris,  1891.  «  Op.  cit.  p.  278. 

*  ThUovarian,  and  sometimes  uterine  and  general  vaginal,  hypersesthesia  is  doubtless  the  cause 
and  the  excuse  for  some  useless  gynecological  surgery  during  the  present  epoch.  A  more  systeniAtie 
study  of  hysteria  ought  to  demonstrate  that  it  is  a  psycho-neurosis  and  not  a  genital  afiection.  It 
ought  not  to  be  necessary  to  remove  a  woman's  ovaries  in  order  to  cure  her  by  suggestion. 
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the  moet  common  forms  of  neuro-mimesis,  and  was  so  prevalent  in  Brodie's 
time  that  he  said  that  four-fiilhs  of  his  cases  of  joint-disease  were  hysterical^ 
a  proportion  far  in  excess  of  what  can  be  obseri'ed  at  the  present  time,  in 
ipite  of  the  alleged  tendency  now  to  over-describe  hysteria.  This  nervous 
mimicry  of  organic  disease  of  the  Joints  is  one  of  the  most  striking  proofe  of 
the  fiurt  that  hysteria  is  a  disease  of  perverted  and  fixed  ideas.  These  are  the 
cases  that  recover  in  an  instant  under  the  care  of  a  charlatan  or  of  a  priest. 
Hysterical  disease  of  the  hip  or  knee-joint  is  not  associated  with  deformity 
and  shortening  of  bone,  nor  with  the  formation  of  pus,  nor  with  the  local 
ririditv,  nor  with  the  septic  temperature  that  is  seen  in  tuberculous  diseases. 
The  stiffiiesB  is  caused  by  contracture  of  the  muscles,  which  is  usually  much 
more  extensive  than  in  organic  disease ;  and  the  pain  is  usually  more  difilise 
and  more  spontaneous.  There  are,  moreover,  characteristic  mental  and 
physical  stigmata.  The  hysterical  patient  dreads  to  move  or  to  assist  in  the 
examination,  and  obviously  dwells  with  exaggeration  upon  each  symptom ; 
while  she  is  verv  apt  to  have  segmental  anaesthesia  in  the  affected  limb,  or 
even  hemianaesthesia,  as  in  the  case  reported  elsewhere.  A  very  significant 
symptom  is  paralvsis  of  the  limb,  which  is  never  present  in  hip-joint  disease. 
finally,  under  full  etherization,  the  hysterical  joint  is  found  to  be  freely  mov- 
able in  all  directions.  It  must  not  be  forgotten  that  hysterical  symptoms  may 
be  added  to  those  of  genuine  organic  disease  of  the  hip  or  knee,  just  as 
hysteria  may  be  caused  by  any  other  severe  disease,  as  already  indicated. 

Finally,  hyperalgesia  may  exist  as  various  forms  of  neuralgic  pain.  After 
traumata  it  is  common  to  have  such  pains,  especially  about  the  occiput,  the 
back  of  the  neck,  and  along  the  spine.  A  common  form  of  hysterical  neu- 
ralgia is  the  clavus,  already  described  as  among  the  prodromes.  A  very 
obstinate  pain  is  fixed  sometimes  in  the  female  breast,  which  may  even 
become  slightly  swollen  and  exquisitely  painful  to  touch.  It  is  called  mas- 
todynia.  In  women  with  the  hysterical  breast  the  mental  suffering  is  often 
very  great,  the  patient's  mind  dwelling  constantly  on  her  ailment,  and  her 
imagination  becoming  the  prey  to  fears  of  malignant  disease.  This  breast 
occurs  not  infrequently  in  young  women,  before  the  usual  age  for  cancerous 
disease.  It  sometimes  follows  a  slight  trauma.  Other  forms  and  locations  of 
neuralgia  may  be  obsen'ed,  according  to  persons  and  circumstances. 

The  special  senses  are  involved  frequently  in  hysteria.  The  most  important 
of  these  is  sight,  which  may  be  totally  abolished  (amaurosis)  or  only  partially 
obscure<l  (amblyopia).* 

Hysterical  amauro^iis,  or  blindness,  is  a  rare  affection,  which  usually  occurs 
iuddenly,  and  not  infrequently  disappears  as  suddenly.  Thus,  Pitres  relates 
the  case  of  a  young  girl,  aged  sixteen  years,  who  after  a  slight  ilhiess  became 
suddenly  blind.  At  the  same  time  she  became  analgesic  over  the  whole  sur- 
face of  )ier  iKxly.  She  was  cured  after  a  few  days  with  a  few  applications  of 
electricity.  Hysterical  blindness,  however,  is  not  always  of  such  short  dura- 
tion ;  it  has  l>een  known  to  persist  for  months,  and  even  for  years.  It  is 
•ometinies  unilateral,  and  not  infrequently  is  confused  with  malingering.  Its 
exact  nature,  a*»  in  the  case  of  so  many  hysterical  phenomena,  is  difticult  to 
explain,  and  has  l)een  the  subject  of  much  discussion.  When  subjected  to 
crucial  tt^ts,  as  done  by  Pitres,  these  patients  with  uuihiteral  amaurosis  are 
found  sometimes  to  see  with  both  eyes,  and  yet  clinically  they  act  and  are 
practically  like  persons  blind  in  one  eye.  The  explanation  lies  not  in  simu- 
lation, but  probably  in  the  fact  that  the  atiection  is  psychical  and  purely 
suhjc^'tive. 

>  P&nsier :  Les  ManlfesUtions  OculaireB  de  THysterie,  Paris,  1892.    This  work  contaios  a  full  bibli* 
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Hysterical  amblyopia,  or  partial  bliuduefis,  may  be  divided  into  several  J 
varieties,  to  uuderwtand  whioli  it  is  necesaary  to  uuderstaiid  the  physiology  of  | 
the  visual  field.    When  the  normal  eye  is  fixed  upon  a  given  point  the  extent 
of  vision  has  definite  limiU  in  all  directions  about  that  fixed  point.   This  extent 
of  vision  about  a  fixed  point  is  called  the  visual  field.    Supposing  this  point  to 
be  the  approximate  centre  of  the  field,  the  extent  of  viRion  upward  will  be 
about  65° ;  outward,  toward  the  temporal  aide,  about  90° ;  downward,  about 
75°:    and  inward,   toward   the   nasal  side,  about  55°.      These   limits   are   i 
nearly  constant  for  all  normal  eyes.     The  visual  field  is  afiected  iu  hj-a-    j 
teria  in  three  ways.     There  may  be,  according  to  Pitres,  a  central  area  in 
which  notliing  is  seen,  while  all  around  the  periphery  eight  is  retted.    This 
is  called  a  central  scotoma.     It  is  rare,  and  many  obeervere  have  never  seen 
it.    There  may  be,  secondly,  homonymous,  bilateral  hemianopsia,  in  which 
the  half-field  on  the  same  side  for  each  eye  is  blanlt.     This  is  aUo  exceedingly 
rare  in  hysteria,  but  not  so  uncommon  in  organic  brain  disease.'     I  present  a 
diagram  (Fig.  29)  mode  by  Dr.  de  Schweinitz  from  a  patient  in  my  wards  at    , 
the  Philadelphia  Hospital.    Her  ease  is  related  briefly  elsewhere.    Hysterical 


Dlagnuna  ot  fietda  of  rislan  In  a  cane  of  liysteiical  bomonymaDS  bemlanotslft  ftom  nuttKU'i  clinle 
at  [he  Pbiladelphim  Uoapiul.  ConlncUon  ot  the  nnilllve  half  fleld.  Colon  conectlr  nuaed  U 
QxiDK-polDt  lu  the  left  eye.   Culan  correcUy  usiiiied  witbln  lemponl  dde  !□  an  am  Vfi  wide  In  rigM 


horaonyraoHB  hemianopsia  is  associated  usually  with  hysterical  hemiamestheBia 
and  with  unilateral  affection  of  the  other  special  senses.  There  is  almost  always 
anJEstheaia  of  the  conjunctiva,  a  symptom  which  may  serve  to  distinguish  tne 
affection  from  hemianeestheeta  due  to  organic  brain  disease.  The  blind  fields 
are  alwavs  on  the  aniesthetic  side.  The  half-fields  in  which  sight  ia  retained 
are  usu^ly  contracted,  as  in  the  case  here  shown  ;  this  contraction,  as  will  i 
presently  be  demonstrated,  is  a  peculiarly  hj-sterical  phenomenon,  A  rare 
form  of  hemianopsia  is  the  binasal  variety,  which  is  illustrated  in  the  acoom-  j 
mnyiug  diagrams  (Fig.  30),  from  a  case  of  Mitchell  and  de  Schweinitz. 
Finally,  there  may  be  a  concentric  narrowing  of  the  visual  field.  In  this  form 
of  amblyopia  sight  is  retaineil  for  the  centre  of  the  field,  while  it  is  lost  in  vary- 
ing proportions  for  the  periphery.     In  some  cases  the  restricted  field  is  very 

COrap.  il'Optitbslamalogle,  article  on  "Amblyople  BrtUrlqne."  p.  713) 
t  byelen>4p11eptlc  amblyopia  wblch  presented  tbe  cbarmctet*  of  an 
'"lb  cases  have  bo«n  reported  by  BoKntbal.  Sturge,  OalenwiU,  WaM- 
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BnuU ;  in  some,  also,  it  is  almoet  round ;  in  others  it  is  oval,  or  it  may  be 
nther  irresulu-  in  shape.  It  maj;  be  narrowed  to  less  that  20*  (Fir.  31).  It 
is  practicallj  a  eoneenbrie  narrowing,  t.  e.,  the  centre  of  the  oomial  field  re- 


oT  (twflaldiofTlilcnitnkaMof  byitertc>lb«niiuuBnti«il^    Imgnlu' MimmI  hi 
putiBi  iiiiiiMl  In  the  eoln  fleldi  of  tbe  left  eye ;  oolor  pereeptloii  only  dt  tbe  flziiirpaint  i>> 
ajre.    (M itchill  ihA  di  Stuwiuiin.) 


nuiinn  the  centre  of  the  restricted  one.  This  concentric  narrowing  of  the 
vi-iusl  fields  is  one  of  the  moet  common  of  the  sensory  stigmata  of  hysteria. 
It  is,  of  course,  as  a  rule,  unknown  to  the  patient.' 

In  hy.'^eria  the  perception  for  colore  may  be  affected ;  hence  there  may  be 
achiDmatopsia  or  dymrhmmatoiwia.  In  the  former  the  porceptinn  for  all 
colors  is  loft.  All  objects  are  described  as  being  of  a  dull-gray  tint.  A 
mncb  more  common  aftection  is  the  tntter  stale,  or  dysc)ironiatO{)sia,  in  which 
the  normal  perception  for  colors  is  pen'erted.     In  the  normal  eye  the  wveral 


>  bear  Id  mlDd  that  tbli  lumnilng  c 


5™3^' 


'tbeTimal  held  !■  Influenced 
toeboUabil.  An  impatlenl 
icount  (br  ihe  varying  letulta 
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colore  of  the  spectrum  are  not  perceived  in  coequal  and  coext 
thus,  violet  occupies  the  emallest  or  innennoet  field,  green  the  : 
red  the  next,  yellow  the  next,  and  blue  the  largest  or  outennoet. 
of  perceptions  is  changed  in  hysteria  usually  by  the  exchange  of 
senee  between  red  and  blue.  Hence,  red  comes  to  occupy  the 
(Fig.  32).  Moreover,  in  the  narrowing  of  the  visual  fields,  alreat 
the  color  fields  are  also  narrowed  and  in  the  order  of  their  non 


Dlagnmi  of  fleldi  ot  tIiIod  Id  a  cue  of  hrMeilK.  ibowlnc  Domul  lUnn  Held  and  is 
rad  anil  blue  UDea.Ui«i«daeld  being  l&nertbi  extent.   (Hitcbeu.  and  ni  Scv 
— -•-  — led.   -■ —  blue —  green. 


Thus,  violet  disappears  first,  then  green — or,  as  someone  has  sai 
"  squeezed  out  at  the  centre ; "  but  the  blue  disappeare  before  the 
is  tne  most  pereistent  color-perception  In  the  hysterical  patient.  I 
this  the  case  that  some  writere  have  claimed,  rather  fancifully,  tha 
red  plays  a  part  in  the  deliria  and  hallucinations  of  the  grai 
Finally,  in  some  cases  of  hysteria  there  may  be  little  or  no  alterat 
fields  of  vision, 

A  very  curious  visual  phenomenon  seen  in  hysteria  may  be 
here,  although  it  is,  probably,  a  muscular  rather  tluin  a  purely  sens 
This  is  monocular  diplopia  or  polyopia.  In  this  the  patient  sees  ti 
images  of  the  same  object  with  one  eye,  the  other  being  closed.  Il 
ascribed  by  Perinaud'  to  a  spasm  of  the  muscle  of  accommodation, 
confined  to  hysteria.*  It  was  noted  in  an  hysterical  patient  of  ti 
at  the  Philadelphia  Hospital,  and  also  in  another  patient  in  the  si 
who  was  suspected  to  have  hysterical  symptoms  grafted  on  syphilis  of 
cord,  and  who  was  found  by  Dr.  de  Schweinitz  to  have  a  syphilitic  C 
The  diplopia  was  more  probably  due  to  hysteria  than  to  the  organ 
for  it  is  difficult  to  see  how  a  choroiditis  could  cause  monocular  dip 

The  other  special  senses,  as  said  already,  may  be  affected  in  vai 
in  hvstcria. 

Hysterical  deafness  is  a  not  uncommon  accompaniment  of 
hemiantesthesia.*    It  may  occur,  however,  independently,  and  may 

'  De  la  polyople  manoculBlre  daiu  l'bjr«t£rle  et  les  affections  du  ayeteme  nerreui.  & 
llstlquc,  ISTS. 

•  Itoccunln  commencing  catanct.  and  Is  due  npparently  to  tdlelurbanceartbeieft 
of  the  lens,  wblcb  would  i.T»o  be  lu  Immedtile  cause  In  BjHsm  of  iho  muscle  of  txo 
Ferlnaud  >•;>  It  1b  produced  somellmeB  by  alrupia.  vblcb  alio  Inlerfbrei  with  raftacUoi 

■  See  paper  by  Walton  oa  "  Deaftaea  Id  Hysterlul  Hemlannuheala."    Bnln,  t.  ISO, 
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and  complete,  although  this  is  rare.  It  is  frequently  not  complete ;  in  other 
words,  the  hearing  is  not  abolished,  but  only  impaired.  It  is  not  accompanied 
with  tinnitus  or  noises  in  the  head.  That  it  is  a  purely  central  or  psychic 
aflfection  can  be  demonstrated  by  the  tuning-fork,  which  can  be  heard  by 
aerial  conduction  better  than  by  bone  conduction — a  proof  that  the  dea&ess 
does  not  depend  upon  disease  of  the  external  or  middle  ear.  In  this  respect 
hysterical  aea&eas  is  analogous  to  hysterical  blindness — it  is  a  strictly 
psychical  affidr.  In  hysterical  dea&ess  the  sensibility  of  the  auditory  canal, 
tympmum,  and  even  of  the  middle-ear  is  abolished.  The  patient  tolerates 
manipulation  of  the  drum,  and  the  use  of  the  Politzer  bag  excites  no  sensa- 
tion. Walton  says  that  the  deeree  of  deafiiess  corresponds  with  that  of  i^en- 
eral  anasthesia.    The  deii&«»  may  be  transferred  with  the  aiuesthegia.  ^ 

Loes  of  smell,  or  anosmia,  is  present  apparently  is  cases  of  hemiansesthesia. 
It  seemed  to  be  so  in  the  case  reported  elsewhere  in  this  paper  from  the 
writer's  clinic  at  the  Philadelphia  Hospital  It  is  difficult,  in  hysterical 
casee,  to  make  satisfactory  tests  of  the  sense  of  smell.  In  this  case  all  the 
^>ecial  senses  on  the  anaesthetic  side  were  involved. 

The  sense  of  taste  may  be  affected  in  hysteria,  either  entirely  or  unilater- 
aUv,  or  in  limited  areas.     The  unilateral  involvement  of  this  sense  in  hys- 
terical hemiansesthesia  can  be  demonstrated  satisfactorily,  but  the  other  forms, 
e?peciaUy  the  loss  of  taste  in  limited  areas  as  reported  by  some  writers,  must 
be  very  hard  to  be  demonstrated,  because  both  of  the  difficulty  of  limiting 
the  action  of  a  sapid  substance  to  small  areas  on  the  ton^e  and  of  the 
extreme  likelikood  of  influencing  the  patient  by  suggestion  m  the  necessary 
manipulation.    Pitres'  states  that  there  is  no  necessary  connection  between  the 
loss  of  general  sensibility  of  the  tongue  and  the  loss  of  the  sense  of  taste. 
In  some  cases,  he  affirms,  the  taste  is  abolished  in  the  ansesthetic  areas  only ; 
in  others  the  taste  is  lost,  although  the  general  sensibility  is  retained;  in 
others,  again,  the  taste  is  preserved  on  parts  of  the  tongue  that  are  insensible 
to  heat  and  to  pain ;  and,  finally,  in  some  cases,  there  may  be  areas  of  tactile 
anaesthesia  and  areas  of  gustative  anaesthesia  not  coextensive. 

Motor  Symptoms.  The  motor  symptoms  of  hysteria  may  be  divided 
into  four  groups :  paralysis,  contracture,  tremor,  and  inco-ordination.  They 
will  be  described  in  the  order  named. 

The  paralysis  of  hysteria  has  various  forms.  It  may  be  a  monoplegia,  a 
paraplegia,  an  hemiplegia,  or  even,  in  rare  cases,  a  total  palsy.  It  some- 
times presents  itself  as  a  very  limited  paralysis — i.  e.,  it  may  be  confined  to 
a  few  muscles  or  muscle-groups.  Thus  it  may  present  the  form  of  a  facial 
paralysis,  a  paralysis  of  some  of  the  arm  or  hand  muscles,  or  of  the  muscles 
of  the  neck  (causing  torticollis).  Finally,  there  may  be  paralysis  of  the 
mustcles  of  the  tongue,  pharynx,  larynx,  oesophagus,  and  even  of  the  anus. 
Most  of  these  forms  of  hysterical  paralysis  are  likely  to  be  accompanied  with 
contracture,  so  that  it  is  difficult  to  describe  these  two  symptoms  apart.  But 
for  clearness  this  will  be  done,  attention  being  called  occasionally  to  this  fact 
by  appropriate  illustration. 

Hvsterical  paralysis,  with  or  without  contracture,  has  several  well-recog- 
u\uei\  causes.  It  is  especially  likely  to  be  caused  or  aggravated  by  a  con- 
vution.  Thus  it  may  appear  as  a  prodrome,  and  may  persist  after  the  fit 
for  various  periods.  It  may  be  caused  by  trauma — a  not  infre(|uent  cause, 
and  a  most  important  one  to  be  recognized.  This  pundysis,  combined  with 
certain  other  stigmata,  as  segmental  aniesthesia,  may  play  a  conspicuous  r6le 
in  medico-legal  cases  due  to  trauma.  In  surgical  eases  foriiLs  of  this  paralysis 
may  assume  great  importance  as  confusing  complications.     Again,  hysterical 

>  Op.  cit.,  p.  88,  vol.  I. 
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paralysis  may  he  caused  by  emotion,  sueli  as  fripht,  anger,  chagrin,  nr  clis- 
appoiuteil  love,  I  have  refeireil  elsewhere  to  the  ca*e  uf  a  young  woman, 
once  under  my  care,  who  bcoame  paraplegic  after  an  exciting  episode 
with  her  favunt«  parson.  This  paralysis  may  be  caused  also  by  various 
toxic  and  morbid  states,  as  by  the  infection  of  syphilis,  typhoid  fever,  or 
other  zymotic  disease,  and  by  such  poisons  as  alcohol.  Finally,  most  or  all 
of  the  caiisee  referred  to  under  the  bead  of  the  general  etiology  of  hysteria 
may  cause  paralysis.  This  symptom  does  not  always  occur  immediately  aft^ 
the  primary  action  of  the  cause ;  thus  some  ilays  may  elapse,  in  the  case  of 
trauma  especially. 

Hysterical  paralysis  may  vary  in  degree  from  a  slight  low  of  wyvtx 
(amyosthenia)  to  total  palsy.  The  deep  reflexes  of  the  affected  side  are 
usually  increaseil  and  the  stin  reflexes  aiMilished;  the  tendency  to  contrao- 
ture  is  often  marked.  Some  cases,  however,  present  a  flaccid  type.  In 
mild  cases  the  nutrition  of  the  limb  is  not  aflected,  but  in  severe  cases  of  long 
duration  slight  but  distinct  loss  of  volume  may  be  noted.  True  atrophy,  witn 
reactiouH  of  degeneration,  is  practically  unknown,  and  when  present  must 
throw  a  doubt  over  the  exactness  of  the  diagnosis.  Some  French  writers 
claim,  however,  that  such  atrophy  and  reactions  do  occur.  Care  must  be  ' 
taken  not  to  confiise  electro-aniesthexia — a  common  hysterical  stigma — with 
abolition  of  electro-contractilitv. 

Hysterical  paralysis,  as  said  already,  may  be  accompanied  with  contrac- 
ture in  various  degrees.  It  ia  often  accompanied  also  with  anwsthesia  or 
hyperassthesia.  This  anwsthesia  is  likely  to  b€  sharjily  defined  and  limited  to 
the  jiaratyzed  part ;  thus  in  hemiplegia  it  is  a  hemiamesthesio,  and  in  mono- 
plegia a  monoanietrthesia.  This  amEslheBia  of  the  paralvzed  limb  is  sharply 
delimited,  the  boundary  being  at  right  angles  to  the  fong  diameter  of  the 
limb.  In  transfer  of  hemianjesthesia.  already  described,  mild  grades  of  amyo- 
sthenia alsf)  may  be  transferred.  The  paralyzed  part  may  become  a>dema- 
tous  and  blue  or  mottled — a  phenomenon  that  was  noted  by  Sydenham. 
The  by[ienesthesia  accompanying  paralysis  is  usually  hyperalgesia.  This 
hyperalgecia  may  be  attended  with  contracture,  the  painful  cramp-like  State 
of  the  miisclee  causing  the  patient  to  cry  out  and  to  shed  tears. 

Finally,  hysterical  paralysis  may  come  on  suddenly,  or  it  may  develop  as 
a  mild  form,  gradually  growing  worse.  In  all  forms  of  this  paralysis  there 
is  likely  to  be  some  slight  movement  left,  but  there  is  often  an  indispoeitioii 
in  the  patient  to  exert  him  or  herself  to  make  even  this  slipht  moyeroent. 
The  paralysis  is  not,  as  a  mle,  confined  to  the  distribution  of  partiailar  nerve- 
trunks:  in  other  words,  it  is  central,  not  peripheral.  Occasionally  hysterical 
paralysis  is  transitory  and  recurring — an  access  of  paralysis  comes  apparently 
without  cause,  or  with  prinlromes,  endures  for  a  penod,  passes  away,  and  then, 
after  a  longer  or  shorter  inter\'al,  recurs.'  Such  a  type  is  [leeuliarly  hysteri- 
cal, and  is  produced  by  no  other  disease.  Richer"  records  such  a  case  at 
transitory  paralysis,  aflecting  now  one  limb  and  now  the  other,  in  which  there 
was  abolition  of  electro-contractility  in  certain  groups  of  muscles.  Briquet? 
noted  that  in  some  cases  the  paralysis  parses  from  one  side  of  the  body  to  the 
other,  or  leaves  succeaaively  one  part,  as  the  arm,  the  leg,  the  larynx,  or  the 


he  duration  of  hysterical  paralysis  may  he  greatly  prolonged.  Bome 
cases  recover  jiromptly,  hut  others  persist  bo  long  and  simulate  so  closely  the 
effecte  of  organic  disease,  that  even  the  most  carefiil  ohser\'er  may  come  to 
distrusl  the  exactness  of  his  diagnosis.     I  have  such  a  case  now  under  obeei^ 


under  obeei^  J 
Lg..  Augnn,  IRtt.    ■ 
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ration,  liescribeii  iu  this  chapter  which  Iwgaii  as  a  pseudo-cox  I Iir,  became  a 
pUBptegiA,  ani)  is  uow  a  hemiplegia  plua  the  paraplcjria,  and  exhibits  also 
«to-«eiL4i trial  hemiauasthesia,  and  yet,  after  several  years,  give§  no  promise 
Jf  recovery. 

I  The  termination  of  hysterical  paralysis  is  sometimes  sudden,  following  some 
r  strong  mental  or  moral  impreiHiou.  Sometimes,  however,  recovery 
■rrotlu*!  un<ler  well-directed  treatment 

I^The  hemiple^a  of  hysteria  has  some  special  characteristics.  The  leg  is  more 
r«lyic<l  ihnn  the  arm.  The  arm  usually  liej^  flaccid  by  the  aide,  but  the 
;  a.«tini«8  the  ponitiou  of  equi no- varus.  There  may  be,  and  usually  is, 
lne«*  of  the  leg,  which  is  estende<i.  If  the  patient  retainn  an  ability  to 
ilk  the  leg  drapt  as  an  inert  ma«,  very  different  from  the  spastic  gait  of 
r  hemiplegia.  The  muscles  of  the  face  an<l  tongue,  ns  an  almost  uni- 
l  rule,  are  not  paralyaed.'  There  may  be,  however,  a  eoutracture  of 
)  facial  muscles  on  either  the  parulvKed  or  the  sound  side.  There  is  no 
aphasia.  The  hemiplegia  iu  the  great  majority  of  cases  is  on  the  left 
Usually  there  is  hemiantesthesia,  invohnng  the  special  senses,  of  the 
lyx«l  side.  In  bed-ridden  cases  bed-sores  do  not  form.  According  to 
pk|ue(*;i  Matietios,  hemiplegia  occurre<l  in  74  cases  in  a  total  of  430  hysterical 
■tieiitA. 
TThe  following  case  of  hemiplegia  presents  a  type : 

D.  K.,  aged  twentv-five  yeare,  was  a  patient  of  the  writer's  in  the  Phila- 
delphia Hospital,     rier  long  history  can  lie  given  in  brief  epitome.    She  had 


llj'iUrtoU  pamplet'*  wiUi 


PbiUdetphla  HmpIuLl 


K  prcMntdl  a  pseu do-cox itis  of  the  left  side.  There  hud  followed  a  narn- 
)lii  wJtli  i-Mntractun$i  (Fig.  33).  Then  paralysis  of  the  left  arm  and  hand 
vloprd  mlher  sudilenly  after  the  naranlegia  had  continue<!  for  several 

pitlw.  ThiiK  the  case  became  a  pomoiuea  para-  and  hemijtiegia.  The  arm 
ain^  flttwid.     At  the  date  of  these  notes  the  case  was  as  follows :  The 

plur^ymplimis  were  iix  ilcscrilied.     The  legs  were  paralyzed  and  contrac- 


IHlM7« 
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tured,  with  the  feet  in  the  pwition  of  equinus.  The  knee-jerks  were  retained, 
but  not  exa^eratei:! ;  there  was  no  ankle  cIudus.  There  was  no  paralrsis  d 
the  bladder  nnd  no  bed-sores.  The  left  arm  was  paralyzed  BJid  flaccid,  nod 
lay  extended  along  the  body-  The  faradic  contractility  of  some  of  the  1^ 
musclee  was  slightly  diminished  ;  the  galvanic  response  in  the  same  muscles 
was  also  quantitatively  diminished,  and  in  some  lew  muscles  the  anodal  con- 
tracture about  equalled  the  cathodal.  (This  is  rather  in  accord  with  (he 
claim  of  fwme  French  observers  that  the  reactions  of  degeneration  arc  found 
occasionally  iu  hysteria.) 

(a)  Tactile  neimbilili/.  Hemian£ethe*'ia  on  the  lefl  side  of  the  bo<Iy  from 
head  to  foot ;  antesthesia  does  not  touch  meridian  line  in  front,  but  begins 
one  and  one-half  inches  to  the  left.  On  the  right  ^ide  sensation  is  present  <hi 
the  face,  arm,  and  trunk.  In  the  lower  limbs  it  is  absent,  except  m  a  small 
area,  5x2  inches,  on  the  anterior  surface  of  the  thigh.  The  right  sole  is 
fayperffisthetic,  On  the  back  there  is  the  some  area  of  ansesthesia.  Tbo 
anffisthesia  Involves  the  mucous  membranes. 

(I))  Pain-ten-K.  Analgesia  corresponds  to  amestheain,  except  that  the  right 
arm  and  right  side  of  the  back  are  also  analgesic.  Analgesia  includes  also 
the  bones  and  muscles 

(<^)  Muscular  seiute-  Thia  is  alraoet  totall;^  lost.  The  patient  does  not  know 
the  position  of  her  limbs.    The  sense  of  fatigue  also  is  lost. 

(d)  Eletiro-se»eibiliij/.  This  is  lofit  in  the  anasthetic  areas.  On  the  left 
side  of  the  neck  the  current  produces  a  tonic  Bpasm  of  the  stcruo-cleido-maff- 
toid  muscle,  wliich  is  not  painful. 

Special  tente*.  There  is  loss  of  taste  on  the  left  Italf  of  the  tongue.  Loes 
of  smell  is  noted  in  the  left  nostril.  Hearing  is  diminished  on  Dolh  sides, 
more  so  on  left.  Watch  R.  E.,  10  cm. ;  L.  E.,  6  cm.  Sight:  contraction  of 
the  visual  field,  reversal  of  the  color  field  in  the  left  eye. 

By  the  application  of  metals  no  transfer  could  be  obtained,  nor  any  change 
in  the  ana»tfietic  area  of  any  kind. 

The  patient  had,  as  characteristic  mental  stigmata,  passiveness  of  mind, 
indisposition  to  exert  herselti  indifference  to  being  cured,  and  some  emotion- 
alism.   She  never  had  had  a  convulsive  attack. 

The  paraplegia  of  hysteria  simulates  cloeely  organic  paraplegia,  but  it  has ' 
some  reliable  difierentiating  points.  Alter  trauma  or  violent  emotion  it  may  . 
occur  rather  brusquely,  but  otherwise  its  approach  is  insidious.  It  is  nc^ 
acc-ompanied  with  pains  nor  with  a  girdle-sense,  neither  does  it  present  reac- 
tions of  degeneration.  It  usually  presents  a  characteristic  ontesthesia.  This 
is  segmental^!,  e.,  it  is  sliarply  delimited,  not  involving  the  genitalia,  and 
running  no  further  than  the  crests  of  the  ilia.  The  bladder  and  rectum  are 
not  panUyzed,  and  bed-sores  and  other  trophic  lesions  do  not  form.  The 
tendon -reflexes  may  be  exaggerated,  but  exceptions  occur.  Contractures 
frequently  occur;  the  legs  usually  ore  rigidly  extended,  the  feet  in  the 
position  of  eouino-varuB.  I  have  etheriied  such  a  patient  iu  Ihe  Philadel- 
phia Hospital,  and  found  that  under  ether  the  limbs  were  entirely  relaxed 
and  freely  movable  in  all  directions.  After  recovery  from  the  anosthetic  no 
complaint  was  made  of  pain  in  the  limbs,  which  had  thus  )>eeu  submitted  to  ' 
very  energetic  piisfiive  movements.  In  protracted  cases  the  muscles  beooUA 
rather  reduced  from  misuse,  but  do  not  truly  atrophy ;  iu  fact,  tn  some 
with  contracture,  rather  the  reverse  is  seen,  the  muscles  remaining  firm  and 
well-nourished. 

Paralysis  of  the  four  limbs  has  been  seen  in  hysteria,  but  it  is  extremely 
rare.  It  mnialiy  occurs  gradually,  and,  according  to  Richer,  invades  the  leg 
before  the  arm,  and  the  left  side  before  the  right.     Chevalier,  in  a  speciid 
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study,  was  able  to  find  only  twenty-one  authentic  cases  recorded.^  The  mus- 
cles of  the  face  and  trunk,  and  of  respiration,  are  not  paralyzed,  but  the  blad- 
der may  be  so.  There  may  be  aphonia  and  dysphagia.  One  side,  usually 
the  left,  is  more  paralyzed  than  the  other.* 

Other  special  forms  of  paralysis  are  seen  in  the  face,  in  the  eye-muscles,  in 
the  tongue,  and  in  the  muscles  of  the  neck.  They  are  not  to  be  confounded 
with  contractures.  They  may  coexist,  in  fact,  with  contractures,  the  muscles 
of  one  side  being  paralyzed  and  of  the  other  contractured.  Contracture  of 
the  face-muscles,  as  already  shown,  may  be  observed  in  hysterical  hemiplegia 
much  more  commonly  than  paralysis.  The  tongue  also  may  deviate  because  of 
contracture.  I  have  seen  the  tongue  in  a  case  of  hysterical  hemiplegia  devi- 
ate to  the  mmnd  side  by  reason  of  contracture  of  its  muscles.*  Part  of  the 
fiuje  only  may  be  involved  in  palsy. 

Contracture,  as  already  said,  is  very  likely  to  coexist  with  paralysis  in  h)rs- 
teria ;  still,  this  is  not  a  constant  rule.  Neither  is  the  reverse  true,  that  the 
contractured  limb  or  muscle  is  always  paralyzed.  The  contracture  of  hysteria 
has  a  few  distinguishing  traits.  It  may  be  caused  by  most  of  the  agents  which 
cause  paralysis,  and  its  onset  may  be  sudden  or  gradual ;  a  sudden  onset  is 
the  more  common.  It  may  follow  and  complicate  a  paralysis,  or  it  may 
occur  independently  of  one.  It  is  a  most  obstinate  and  resisting  contracture, 
being  very  difficult  to  be  overcome,  even  with  great  force.  Moreover,  the  an- 
tagonistic muscles  are  involved ;  in  other  words,  the  limb  is  held  in  a  vise-like 
immobility.  The  contracture  is  sometimes  so  persistent  that  it  does  not  relax 
even  in  sleep ;  it  does  relax,  however,  under  ether  or  chloroform.  The  mus- 
cles retain  their  nutrition,  although  in  long-continued  cases  the  limb  may 
waste.  Sensation  is  often  abolish^  in  the  affected  limb.  The  contracture 
may  appear,  disappear,  and  reappear :  it  may  return  to  the  same  limb ;  or  it 
may  be  erratic,  like  some  forms  of  paralysis,  and  reappear  in  another  limb. 
The  duration  of  this  symptom  is  very  variable ;  sometimes  it  is  most  pro- 
tracted ;  sometimes  it  yields  suddenly  to  some  unexpected  cause.  In  some 
cases  the  contracture  is  painful ;  in  such  cases  the  general  health  suffers,  the 
patient  loses  flesh,  and  passes  into  bad  morale,  I  have  known  such  a  case  to 
present  a  marked  remittent  type,  a  contracture  in  the  arm  coining  on  in  the 
midst  of  an  abortive  convulsive  seizure,  and  enduring  for  some  hours.  It 
could  be  excited  by  pressure  on  the  musculo-spinal  nerve,  and  was  so  painful 
that  the  patient  cnea  out  with  it. 

The  case  briefly  was  as  follows : 

W.  T.,  aged  twenty-three  years,  female,  dressmaker,  was  admitted  to  the 
Methodist  Episcopal  Hospital  under  my  care.  There  was  marked  hereility. 
The  parents  were  both  neurotic,  and  one  sister  had  had  conviiL«ive  hysteria. 
Six  years  before  admission  the  patient  had  an  hysterical  convulsion,  with  un- 
consciousness. Subsequent  attacks  occurred.  They  were  preceded  by  an 
aura  of  pain  in  the  ball  of  the  left  foot,  spreading  up  the  leg  and  thigh. 
Following  the  first  seizure  the  patient  was  confined  to  bed  for  one  year  and  a 

>  Two  iDSt&nces,  evldeDtly  of  UiU  form  of  bysterical  |>aralysis.  are  reported  in  the  St  Bartbolo- 
mev't  Hospital  Reports  for  1892,  under  the  misleading  title  of  "General  Spastic  Rigidity."  The 
sotbon  of  the  report  do  not  recognise  the  hysterical  nature  of  the  cases. 

*  Moelrfus  has  deecrlbed  a  form  of  paralysis  which  he  calls  akinesia  cUgera  (pain-paralysis),  and 
which  depends  apparentlv  upon  an  innibitory  imperative  conception.  The  patient  dreads  to  move 
kit  fiear  oi  pain.  The  aflection  is  rare  and  is  aUied  probably  to  the  intention  psychoses,  such  as 
dsostrophobia,  agoraphobia,  etc.  It  is  a  symptom  of  degeneracy  rather  than  of  hysteria.  Genuine 
hyrterloal  symptoms  were  not  observed  in  Moeoius'  pat  ents,  one  of  whom  became  insane. 

While  not  ambitious  to  coin  new  names,  I  suggest  that  kinetiphalbia  better  expresses  the  mental 
itate  in  these  patients  than  does  the  compound  name  given  to  the  affection  by  Moebius.  It  is  a  fear 
of  movonent  analogous  to  the  fear  of  contamination  (mysophobia)  and  the  other  morbid  fears  ot 
this  group  that  seems  to  characterize  his  patients. 

*  Tt»  tongue  is  capable  of  complex  co-ordinated  movements,  hence  it  is  not  likely  that  the  mus- 
cles (€  one  side  alone  are  contractured  in  hysterical  cases.  These  hysterical  contractures  of  the 
toofoe  are  ooK>rdiiia(ed  movements  in  which  muscular  fibres  on  both  sides  may  be  involved. 
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half.  Ever  after  the  attack  she  had  aphonia,  the  voice  being  Bcarcely  audible, 
and  she  had  also  pains  in  the  back  and  sides.  One  year  before  admiwion  she 
fell  and  struck  her  back,  after  which  trauma  the  seizures  were  worse  and  the 
aphonia  increased.  Fains  increased;  there  were  hypeneethetic  zones  on  the 
dorsal  and  cervical  s^ne.  Bhe  had  felt  a  numbness  in  the  neck  for  a  long 
while  after  falling.  The  patient  could  always  foretell  a  fit  by  the  pain  in  the 
boll  of  her  foot ;  she  voided  much  urine  of  light  color  and  low  specific  gravity 
before  the  attack.  In  the  attack  opisthotonos  was  marked,  and  the  period 
of  grand  movements,  the  clonic  eta^e,  was  aborted.  She  never  bit  her  toneue. 
There  was  much  embarrassment  of  breathing.  There  was  alight  intervallary 
tremor  and  occasional  vomiting.  Nutrition  was  poor,  but  weight  had  not 
decreased  for  some  yeare.  A  single  whiff  of  ether  was  s^d  to  stop  the  con- 
vulsion. On  admission  the  patient  was  found  to  have  annstheeia,  as  depicted 
on  the  diagram  (Fig-  34).    She  was  not  aware  that  she  had  any  loes  of  sensa- 


(Hethodlit  Eplreop*!  Hoqdtal, 


tion.  There  was  ovarian  hyperalgetiia.  A  few  days  aft^r  admiseioD  she  was 
excited  by  an  accident  ca«  that  was  admitted  into  tlie  ward ;  shortly  afterward 
a  spasmodic  painful  contracture  of  the  finfrers,  hand,  and  forearm  occurred, 
as  shown  in  the  photograph  (Fig.  35).  It  could  be  relaxed  graduallv  by 
firm,  continued  extension.  It  was  accompanied  ^ith  great  ptdn  not  only  in 
the  arm,  but  in  the  chest,  neck,  and  back.  In  a  few  minutes  the  left  thieh 
was  drawn  up  on  to  the  abdomen,  with  the  leg  and  toes  extremely  flexed.  On 
forcible  exteui«ion  of  the  leg  the  patient  lapsed  into  unconsciousness,  with  eyes 
closed,  lids  quivering,  pupib  widely  dilated,  mouth  open,  and  head  retracted. 
The  other  arm  and  leg  then  became  tonically  contractured.  The  patient  wept 
toward  the  close  of  the  attack.  Pressure  on  the  supraorbital  nerve  ended 
the  attack.  In  some  attacks  there  was  great  dyspnoea  following  the  convul- 
sive phenomena.  It  was  found  that  all  these  phenomena  could  be  induced 
by  making  firm  pre^iure  on  the  musculo-spinal  nerve.     The  p^fiil  contrac- 
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B  of  the  ttrni  waii  the  moat  persistent  gymptum.    This  patient  was  cured  by 
■laoa,  hydrotlicrapv,  mawage,  mid  the  miuistratiuiii^  of  a  wiae  and  firm 


HfateitciU  coDtraclure.    IMulhodlei  Episco^MmospiUtl.  i'hiladelphU. 


Ibe  luffi.    (PliilMlelpbia  Hu«|4Uil.) 


"Une.    The  aphonia  vw  the  fiivt  symptom  to  j-ielcl.     i^he  van  di«:hurge<l 
«Wd,  with  much  increased  weight,  in  aDout  one  month. 
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Hysterical  contracture  may  be  confined  to  some  few  muBclee  of  a  limb.  In 
auph  cases  tlie  limb  may  not  be  disabled,  but  only  limited  in  movement  to 
the  extent  of  tlie  contracture.  Some  of  these  cases  assume  strange  types, 
and  may  be  very  puzzling  for  a  while  in  the  diagnosis.  One  of  the  rarest  of 
these  t}'pea  that  has  come  under  my  notice  was  tne  following: 

S.  A.,  aged  eighteen  years,  widow,  Russian  Jewess,  was  in  the  Philadelphia 
Hospital  under  my  care  for  several  mouths.  Bhe  was  dwarfinh  in  stature  and 
of  rather  low  intelligence.     No  histitry  was  attainable.    She  was  in  good 

feneral  health  and  attracted  attention  merely  by  the  peculiarity  of  her  gMt, 
he  walked  entirely  on  her  toes,  i.  e.,  on  the  balls  of  her  feet  and  toes,  the 
heels  being  elevated  almost  one  inch  from  the  ground  (Fig.  36).  On  clorn 
inspection  it  was  observed  that  this  mode  of  proereseion  was  caused  by  firm 
contracture  of  tlie  calf  muscles.  These  were  so  farmly  contractured  that  the 
utmost  allowable  force  could  not  overcome  them.  The  tend ines-A chillis  were 
taut  as  in  cases  of  club-foot,  to  which  class  of  affections  it  was  at  first  thought 
that  the  c»>e  belonged.  It  was  soon  seen,  however,  that  the  case  was  not  an 
example  of  ordinary  double  pes  equinus.  The  muscles  were  well  nourished, 
and  reacted  normally  to  the  electric  currents.  The  skin  was  not  cold, 
although  fllightly  mottled.  There  was  no  true  deformity  of  the  foot.  The 
contrai'tures  were  not  painful  except  when  attempts  to  overcome  them  were 
made.  The  pain  then  was  felt  mostly  in  the  regions  of  the  popliteal  spaces. 
The  two  lees  were  exactly  alike,  which  would  be  rather  a  rare  occurrence  in 
double  club-foot.  A  di^nosis  of  hysterical  contracture  was  made.  It  was 
confirmed  by  the  discovery  of  anesthesia  in  extensive  areas,  involving  espe- 
ciallv  the  left  arm  and  1^  chest.  There  was  also  aphonia.  The  patient 
continued  to  walk  as  described  for  many  months.  Close  observation  by 
internes  and  nurses  failed  to  detect  any  remission  of  the  affection.  It  sua- 
denly  disappeared,  however,  on  the  reception  of  some  pleflfnnt  newE,  which 
occasioned  tne  patient's  removal  &om  the  hospital.     Bhe  walked  out  cured. 

Other  forms  of  contracture  are  in  the  muscles  of  the  face,  tongue,  eyes,  and 
neck.  Some  of  these,  as  already  observed,  may  coexist  with  paralysis  of 
other  muscles.  Facial  hemispasm  is  not  uncommon  in  hysterical  nemiplegia, 
and  must  not  be  confused  with  paralysis.  It  may  Ik  associated  with  peculiar 
contractures  of  the  tongue,  drawing  it  to  one  or  the  other  side,  the  appear- 
ance and  seat  of  these  contractures  producing  deformities  that  are  not  iden- 
tical with  the  hemiparesis  of  the  lower  face  and  of  the  tongue  as  seen  on  the 
same  side  iu  organic  hemiplegia.  Thus  the  contracture  may  protrude  the  ton^e 
army  fn>m  the  paralyzed  side,  instead  of  its  being  protruded  toward  that  side 
as  in  organic  disease.  The  contracture  of  the  Hice  may  be  associated  with 
contracture  of  some  of  the  eye  muscles,  called  blepharoeipasni ;  this  may  give 
a  superficial  appearance  of  ptosis,  when  in  fact,  instead  of  paralysis  of  the 
upper  lid,  there  is  a  slight  contracture  of  the  orbicularis  muscle,  torticollis, 
due  to  contracture  of  some  of  the  muscles  of  the  neck,  is  seen  occasionally  in 
hysteria.' 

Tremor  is  one  of  the  most  important  of  the  motor  stigmata  of  hj'stena.' 
It  is  caused  especially  by  trauma  and  by  toxic  agents,  as  alcohol,  lead,  and 
mercury.  In  traumatic  hysteria  this  symptom  is  always  Ixmnd  to  play  an 
important  part,  being  conspicuous  sometimes  in  medico-legal  cases,  and  in 
men  as  frequently,  if  not  more  frequently,  as  in  women.  It  may  be  a  very 
persistent  symptom,  and  may  simulate  closely  the  eHecte  of  organic  diseaM. 
In  toxic  cases,  as  from  alcohol,  lead  and  mercury,  it  is  likely  to  Iw  confounded 
with  the  organic  effects  of  the  poison ;  yet,  as  shown  elsewhere  (page  95),  the 
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tremor  obeerred  in  these  csset  is-  eometimes  purely  hyeterical.  I  have  twice 
teen  p^^st«Dt  tremor  caused  by  the  shock  of  a  supposed  poisoning,  once  by 
mercury  and  once  by  saltpetre.  In  neither  case  was  there  any  real  injury 
done  by  the  poison.  I  have  also  seen  it  caused  by  a  severe  fall,  by  the  terror 
fifom  an  earthquake,  and  by  ether  aniesthesia  during  a  surgical  operation. 
Two  of  thoee  cases  lasted  for  years,  one  being  cured  entirely ;  the  others 
lasted  for  variable  periods  of  months.  This  tremor  mav  be  divided  into 
clanes,  aa  Dutil  has  done,  according  to  the  number  of  osciflations  per  second. 
Thos  (1)  oadllations  rapid  or  vibratory  (8  to  12  per  second),  (2)  medium 
rhjthm  (5i  to  71  per  second),  (3)  oscillations  slow  (4  to  5J  per  second).  In 
the  last  two  groups  some  tremors  occur  only  on  voluntary  motion,  but  the 
moat  common  is  what  is  called  the  "type  Rendu,"  in  which  the  rhythm  is 
from  about  7  to  9  per  second,  and  in  which  the  tremor  continues  during 
lepoee,  but  is  much  increased  in  amplitude,  but  not  in  rhythm,  during  volun- 
tary movement.  This  type  was  presented  by  all  of  my  own  cases,  as  well  as 
by  the  cases  of  Luys  and  of  Westphal  (which  latter  are  of  interest  because 
tLey  were  not  attributed  to  their  true  cause),  and  also  by  cases  reported  by 
Qiarcot  and  others.     The  following  is  an  illustrative  case : 

B.  C,  aged  twenty-four  years,  white,  single,  has  been  an  inmate  of  the 
Home  for  Crippled  Children  under  my  care  for  eleven  years.  During  all  of 
that  time  she  nas  been  confined  to  her  bed.  8he  is  a  case  of  muscular  dys- 
trophy. She  is  almost  totally  paralyzed  in  her  legs,  but  retains  some  move- 
ment of  her  feet  and  toes,  Graaual  contractures  of  her  legs  had  been 
cftablished  during  several  years  until  the  heels  were  against  the  buttocks. 
These  contractures  were  very  painful,  and  caused  the  patient  much  unrest. 
In  order  to  straighten  the  legs,  both  fbr  the  patient's  comfort  and  for  the  bet- 
ter nursing  and  care  of  her  person,  she  was  etherized.     It  was  proposed  by 


>f  hrftcrlcal  tmnor  Ibllowlng  niiTl<»l  ansiUicsii 
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Dr.  Willard,  the  surgeon  to  the  Home,  to  perform  tenotomies  and  to  put  the 
legs  in  plaster  dreesinga.  To  our  surprise  it  was  found  that  uiulcr  ether  the 
coDtractures  were  completely  relaxed,  and  that  the  legs  were  freely  movable 
b  all  directions.  No  tenotomies  were  reqiiire<l.  The  pluifter  dressings  were 
ipplied,  and  the  patient  returned  to  the  wonl.  For  many  days  iit\er  the 
ttherization  much  pain  in  the  legs  was  complained  of.  The  patient  wa.4  de- 
prewed,  and  was  much  imprei«K»l  with  the  idea  that  an  operulion  had  been 
performeil.     In  less  than  one  week  a  very  marked  tremor  appeared  in  the 
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hautk,  arms,  and  tocst.  It  was  conrtant  durinj;  rept»e,  but  much  int^reoscil  by  I 
voluntary  motion.  It  prevented  the  patient's  constant  work,  siewiug  and  I 
embroidering.  It  could  be  increased  by  suggestion,  and  was  eventually,  f 
after  several  weeks,  cured  by  it.  A  tracing  of  this  tremor  is  shown  in  Figs.  I 
37  and  38.  This  patient  has  had  other  stigmata,  as  aphonia  of  seveml  J 
weeks'  duration,  and  segmental  anesthesia  of  the  legs.  The  contracturea  J 
were  suspiciously  like  those  of  hys'toria.  She  hoa  worn  the  casts  now  f<«  T 
twelve  weeks.  The  tremor  U  cured,  and  tlie  patient  conteuteilly  works  at  | 
her  sewing. 


HTSWrlcHl 


•abuU.    (Uetbodlit  HcnpluL) 


Finally,  the  fourth  motor  affection  of  hysteria  is  inco-ordiimtiiin,  or  hyster-  | 
ical  ataxia,  or,  as  it  has  come  to  be  called,  after  Blocq,  lu^nti'i-iibnMa.     This 
curious  and  rare  allection  was  referred  to  by  Brodie  ami  later  bv  Jaccoud.    It  J 
was  described  by  Charcot  and  Richer  in  1883  and  by  Weir  Mitchell  in  1885,5 
Briquet  refers  to  a  form  of  hysterical  ataxia  depeudent  upon  aniesthesia  0 
the  legs  and  feet.     But  the  term  astasia-abasia  \s  cunlined  almost  exclusively]! 
now  Xa  a  species  of  iiico-ordination,  which  is  not  dependent  upon  ansesthedft  J 
or  paralysis,  and  is  not  aMociat«<l  with  even  loss  of  the  finer  co-ordinatMl  J 
movements.     As  the  name  implies,  it  is  a  loss  of  power  of  standing  (astaaiAjfl 
and  of  walking  fabasia.)    When  the  patient  sits  or  reclines  there  is  (lill  inu*-!] 
cular  power  in  the  legs,  and  the  ability  to  execute  co-or<linate  movements,  a 
crowing  the  legs,  or  even  walking  on  "all  foura"  is  preserved.     There  an 
various  grades  of  the  affection,  from  total  inability  to  stand,  and  of  coun 
to  walk,  up  to  a  slight  swaying  and  ataxic  gait.     In  cases  of  medium  gndofl 
the  patient  may  progrcw  if  supported  by  an  attendant  on  each  side.     Th^a 
gait,  aa  I  have  seen  it,  is  characterized  by  a  series  of  inco-ordiuate  n 
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'i  lk>  fept  SMociaUvl  with  att«m«to  bentliiig  forward  aud  arcbuig  backward 
^tlc  bodj  Mtd  t^<rn  ur  the  hrad.  But  little  forward  i>n>gre»«  U  made,  and 
Ai  toka  seem  to  f>r  mi  rvlaxcd  that  without  sui)p<>rt  llier  trniild  double  np 
^■■fc  tfce  pntti-nt.      ttrwioDally  there  is  an  iDlercurreot  slifleoiDg  <^  ths  I 

I  l^dn  BaCmit  U-nalin^  to  riiw  on  the  toee.     Tliie  oocuiv  with  an  a«eociatcd'  | 
liAlwaM,  or  oprthfttiintc,  niovenkent  of  the  irunk.     The  knee-jerks  luuaDy 

■  ■>m«bI.     Tftrrt-  may  or  may  not  be  hnerieal  au««lhi«ia.  Iwl  it  '»  doC  tlie 
^■b  vWd  prv>«^t.  of  the  inen-ordinatiDti. 

l^BP^^hamM,  Mo^rirding  to  Blocq'a'  xtudv,  oeeurn  nii»l  fre<|ueiitlv  in  rhil- 
hm  wmi  ▼Qonp  [MfrwrnA.     It  is  uipeeially  likely  to  Ite  caused  by  trauma,  and 
t*  VHal  or  emc-tioDal  disturbance.'     Id  one  cai«e  it  followed  a  hard  labor,  ia 
■lAv  SB  attsck  fif  l^'phojd  fever, 
TW  MkMriiit!  craae  iiliL-nratee  this  anomalouH  affection  : 

tlL  &,  ^V^-  twenty-eisbl  years,  (lemian,  wa^  a  patient  in  mr  wards  lA 
[AiMidiana  Epiacopal  Haopiul.    She  hail  a  hif^ton'  of  cnoviiLiuve  a  '    ' 
.alrf^nwml  lipf^lb  of  alaxia.     Five  weeks  beRire  aJJini^on  she  had 
tafc  *%**■"*■'       Hun  foUowetl  a  iieri<«  of  hr^terical  pmdn^raee. » 
ftkaa  Jt  the  Iwad,  wane  in  the  KtMniach,  puL^attou?  in  the  che^  and  throat,    ' 
"  '  '      '     '  Tbo)  fiilkiwed  an  abortive  eeiiure.     Then  the  '      '     ' 


I    Amlnped  fnddealy.     Tlii*  was  the  nrn^t  marked  symptom  for  ^me  weekfc  1 
'    hbaaNnrted  id  tbr  pbotogrH[>h  (Fig.  39).     The  patient  required  luppaci  J 
■  Mkar  Mide.     The  murrmenl^  uf  the  legs  were  wiloly  in  co-ordinate,  tendiiM  i 
■iw  ta  85  oalwaril,  luiw  to  be  drawn  up,  and  again  to  be  arrested  bv  a  tome 
i,  wbirh  (trrw  the  patient  upon  herloes,  with  her  bodv  backward  ■■    I 
But  little  forward  pruenfwiou  was  made  unle^  the  patient 
d  or  iiartiallv  carried  along.     When  Htting  or  lying  ^he  had  ftill 
F  faer  \et^,  anil  iuU  power  in  them.    The  knefrjerkia  were  exaggerated. 
\  hail  other  nigmala,  the  mof<t  marked  of  which  was  an  abnoA 
'hown  in  Fip,  ^X, 

Ontrvy  t-.  th-  vl-.iv-  t'..rtiiiT]y  lirl.l.  Tiiiwiiliir  «tiv.|ihy  h^-  W-k  rlaim«l 
»«nty  to  otTur  in  hvBteria.  It  affects  the  limbe  which  are  the  seats  of  other 
vizmata.  wch  af  paralyeix,  contrarture,  and  anfE«thexia.  It  may  even  §how 
■>jt  n^acti'ii^  of  degeneration.  I  have  never  seen  BUth  a  degree  of  mmieular 
ler^er»ik>n  in  hmeria,  except  poeeibly  in  the  case  mentioned  elsewhere  in 
::*  [>ap*^r.  and  can  only  say  that  the  oheervations  of  it  are  still  far  from  num- 
-5>A-.      l^jwenfeld'  claM>ifia>  atrophies  in  hyrteria  a»  follows  : 

I.  Simple   atrophy,  (o)    in    connection  with    paralysis   and    contracture, 
^tViping  quickly,  without  fibrillation  or  De  K;    (b)   unconnected  with 
aara}r<»  or  omtraeture,  but  occupying  the  site  of  an  hysterical  amesthe^ia. 
±   Degenerative  atrophy,  with  fiDrillation  and  De  R. 

Vditeral  i^VMPTOMB.  Among  the  visceral  and  internal  diH^rdetT  of  hvs- 
>Tia  may  be  considered  vomiting,  cardiac,  vascular,  and  vasomotor  affections, 
nwd  rtF|)iratkro,  pyrexia,  cough,  aphonia,  yawning,  phantom  tumors,  and 

Hnterical  vomiting,  or  anortxin  nerromi,  as  I  have  said  eWwhere,'  is  dom- 
aaied  bv  a  mental  state  that  is  often  difficult  to  unravel.  These  cases  some- 
ti!De>  exhibit  the  effects  of  profound  mental  impresjions,  as  sup]>oiie<l  jmi^^m- 
^  or  imafrioeil  dii«af<e  of  the  gullet  or  stomach.  The  two  symptoms,  vomil- 
Vand  aD')rexia,  are  not,  however,  strictly  synonymous.  Laseque'  has  iihown 
'.aai  ■  prrtlongeH  and  almost  persistent  refusal  of  food  mav  c<'exist  with  the 

»nr«Be  Attertioa  chuacteibet  wd«  I'lKuieelde  1'abule."  isr  P1111I  Blocq. 

■  Tilt  ■  pulwlcKfe  dcs  EmoUon*.  altrtbaia  itw  alfcctlOD  ■!*■;•  10  ditlurted  emollom.  Laicr 
wr^n.r:mbTr*r*.  p.  2«T.  arc  OUwD.  B»k1u.  and  Maine. 

■  Ni^bwlt  and  Tbcrmple  der  NmnaUieiile  and  HTtMrie.  MUDCben,  ISM. 
•  XairHuJaamaJ  of  th»  Medical  Sdcocei.  September.  18(8.  op.  •tt. 
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preservation  of  miite  a  remarkalile  A-italitr,  but  not  associated  with  vomiting. 
Sir  William  Giill  describeil  a  seriea  of  similar  cases,  in  which  refiiaal,  not 
vomiting,  of  food  waa  the  symptom.  Where  vomiting  is  added  to  anorexia 
an  element  of  danger  is  found  which  does  not  appear  to  have  been  present 
in  Laseque's  and  Gull's  cases.  In  the  ca^  repi>rted  by  me'  the  vomitiug 
had  been  caused  by  a  auppoeed  poiaoning  l>y  saltpetre.  It  had  continued 
for  many  months,  had  reduced  the  patient  to  a  condition  of  extreme  ema- 
ciation, and  had  even  endangered  ner  life.  The  vomiting  of  hysteria  has 
some  special  features.  It  is  accomplished  without  effort,  and  apparently 
without  nausea.  It  is  not  always  so  much  an  act  of  vomiting  as  it  is  one  ot 
regur^tatiou ;  in  fact,  it  seema  that  in  some  cases  the  food  does  uot  alwu\-a 
enter  thentomach,  but  m  rejected  from  the  o^ophagus.  Hence  this  symptom 
is  called  sometimes  amphagigmiu*  Sometimes,  bh  in  my  case,  these  acts  of 
r^urgitation  follow  eacb  other  in  regular  succession,  especially  if  the  patient 
is  observed.  As  the  gullet  and  stoniuch  frequently  are  empty,  these  acts  do 
nothing  more  than  detnch  from  the  depths  of  the  throat  viscid  and  tenacious 
matter,  as  recorded  by  Nau<leau,'  of  a  case  more  than  a  century  since.  This 
vomiting,  with  the  attendant  emaciation,  may  cause  the  case  to  simulate 
organic  disease.  The  cause  of  the  malady,  the  character  of  the  vomiting, 
the  age  of  the  patient,  who  is  usually  young  (although  exceptions  to  this 
occur),  the  absence  of  cachexia,  and  the  presence  of  other  hysterical  stigmata, 
may  serve  to  distinguish  the  affection.  Its  course,  as  said  already,  is  some- 
times very  prolonged,  but  its  cure  may  lie  quite  sudden  and  due  to  some 
unexpected  cause ;  or  gradual  and  produced  by  tactftil  management  and  the 
wise  use  of  suggestion. 

Canliac,  vascular,  and  vasomotor  symptoms  are  not  uncommon  in  hysteria. 
Rapid  pulse  is  ol»e^^'ed  frequently.  It  is  not  associated  with  cardiac  or  vas- 
cular murmurs,  uulcss  the  patient  hapfrens  to  be  anieinic,  nor  with  dyspntea. 
It  may  continue  in  spite  of  long  rest  in  bed,  and  may  be  very  obstinate  to 
drugs,  especially  to  digitalis.  In  paroxysmal  hysteria  the  heart  is  variously 
affected ;  in  the  beginning  of  a  seizure  its  action  is  usually  quickened,  but  in 
the  atypical  crises,  such  as  hysterical  sleep  and  trance,  its  action  is  so  depressed 
both  in  power  and  pulsation  that  it  can  be  perceived  only  with  difficulty.  Vaso- 
motor cnanges,  such  as  flushings,  blushiugs,  oBdcma,  and  erythema  ore  seen. 
In  hysterical  women  a  tendency  to  flush  in  circumscribed  areas  about  the 
face  and  neck  can  be  seen  occasionally.  The  bloodless  state  of  the  puralvied 
limb  in  hysteria  and  iU  inability  to  bleed  to  a  piu-stick  were  objects  of  obser- 
vation in  past  centuries ;  sometimes  the  ojipoaite,  a  flushed  or  ervthematoua 
state,  is  seen  in  the  part.  CEdeiua  and  a  blue  mottling  of  the  paralyzed  limb 
also  are  seen. 

Rapid  respiratiou  is  observed  occasionally  iti  hvsteria,  and  when  present  is 
highly  characteristic,  because  it  is  not  obsen-ed  in  exactly  the  same  form  in 
any  other  condition.  The  rate  of  respiratiou  may  he  as  high  as  75,  80,  or 
even  90  to  the  minute.  It  is  not  accompanied  necessarily  with  a  rapid  heart- 
beat, in  fact  the  contrast  between  the  hurried  breathiug  and  the  tranquil 
pulse  is  sometimes  quite  marked.  Neither  is  it  accompanied  with  dvspnffio, 
nor  with  anv  e^-idence  of  failure  in  the  proper  aeration  of  the  blood.  This 
is,  perhaps,  ils  most  distinguishing  mark.  The  color  of  the  face  and  lips 
remains  normal — there  is  no  cvauosis.  This  respiration  is  decidedly  of  toe 
upper  costal  type.  Auscultation  and  percussion  g^ve  negative  results.  I 
once  saw  tliis  symptom  in  a  lady  durmg  prolonged  convalescence  from  a 

>   LM.  GJt. 

•  Tbe  ftflbcUoD  described  nthcr  aeiUAt(onall]r  u  merveiim. 
pure  DBuroiln.  md  ulnilUrlo,  it  nol  idontlcsl  with,  nine  forn — 

•  Soi  one  UilwUe  Merreue,  laara.  de  MM..  Clilr.,  Ptunn.,  etc.,  JulUet,  IIS>,  p,  1». 
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serere  surgical  operation.  In  her  case  the  number  of  respirations  was  about 
75  per  minute.  The  symptom  persisted  for  several  weeks.  It  ceased  during 
sleep.  It  was  cured  by  improving  the  general  health,  and  by  change  of  scene. 
Pyrexia  in  the  course  of  hysteria  has  been  observed.  This  elevation  of  tem- 
perature is  considered  by  some  to  be  a  true  fever,  by  others  it  has  been  called 
A  peeudo-pyrexia.  The  amount  of  urea  excreted  has  not  usually  been  esti- 
mated. The  fever  may  be  continued,  intermittent,  or  remittent.  It  is  possi- 
ble that  some  reported  cases  have  been  instances  of  mild  malaria  or  abortive 
typhoid.  This  nysterical  pyrexia  is  observed  sometimes  after  childbirth.  I 
nave  seen  it  in  one  patient  in  two  successive  lyings-in,  each  time  caused  by 
an  emotional  disturbance.  It  is  usually  caus^  by  disturbed  emotions. 
Ohauveau  described  a  pseudo-meningitic  type  of  hysteria  with  fever.  Debove 
flQCceeded  by  means  of  suggestion  in  raising  the  temperature.  Rosenthal 
thinks  that  there  may  be  febrile  symptoms  in  hysteria,  but  never  true  fever, 
i.  ^.,  an  elevation  of  the  temperature  of  the  body.  These  pseudo-pyrexial  symp- 
toms are  flushing,  rapid  pulse,  thirst,  anorexia,  etc.  It  is  evident  that  some 
confusion  exists  as  to  what  constitutes  true  fever ;  but  there  can  be  no  doubt 
from  the  number  of  cases  now  recorded  that  an  elevation  of  temperature  is 
observed  sometimes  in  hysteria.^ 

Persistent  cough  is  sometimes  one  of  the  symptoms  of  hysteria.  It  is  a 
peculiarly  exasperating  cough  to  those  who  are  obliged  to  hear  it,  but  it  does 
not  seem  to  particularly  harass  the  patient.  It  is  dry  and  brazen  in  char- 
acter, and  is  not  accompanied  with  expectoration. 

Aphonia  is  a  not  uncommon  permanent  stigma  of  hysteria.  In  some  cases 
the  voice  is  entirely  gone ;  in  others  an  almost  inaudible  whisper  is  distin- 
guished. Aphonia  usually  occurs  suddenly;  it  may  depart  as  suddenly, 
although  it  does  not  always  depart  thus.  Sometimes  the  reappearance  of 
the  Toice  is  a  surprise  even  to  the  patient.  In  one  of  my  patients  who  had 
had  aphonia  for  six  years  a  momentary  sound  of  her  natural  voice  occurred 
one  day  while  she  was  laughing,  and  quite  astonished  her.  Hapid  restoration 
of  the  voice  followed.  Mitchell  refers  to  the  case  of  a  lady  with  aphonia  who 
talked  aloud  in  her  sleep ;  she  was  awakened  by  the  unusual  sound,  but  could 
not  speak  after  awaking. 

Yawning  of  a  peculiar  type  is  seen  as  a  rare  symptom  in  hysteria.*  It 
may  occur  in  paroxysms  of  long  duration,  during  which  the  patient  may  be 
perfectly  conscious,  Wt  unable  to  speak  because  of  the  alternate  contractures 
of  the  muscles  of  the  jaw  in  the  repeated  acts  of  gaping.  The  individual 
gape  is  much  exaggerated  and  prolonged.  There  is  an  extraordinary  inten- 
gitv  and  duration  of  each  gape.  It  differs  from  the  normal  act  also  in  not 
being  accompanied  with  the  deep  and  noisy  inspiration  so  familiarly  known. 
Thes^e  bouts  of  yawning  may  be  followed  by  other  hysterical  symptoms. 

Phantom  tumor  of  the  abdomen  occurs  occtisionally  in  hvr^teria.  In 
women  it  may  simulate  pregnancy,  and  may  be  accompanied  even  with  en- 
larges! breasts.  It  is  seen  also  in  men.  It  may  occur  with  surprising  rapidity 
in  some  cases,  and  may  disappear  gradually.  It  depends  apparently  upon 
an  accumulation  of  air  in  the  mtestme. 

Anuria  wa**  obser\'ed  by  the  old  writers  on  hysteria.     It  is  usually  taken 

•  •  •' 

for  granted  that  it  is  a  common  symptom,  which  it  is  not,  according  to  my 
oheer\'ation.  I  had  seen  it  in  hysterical  paraplegia.  In  one  case  in  a  young 
woman  the  catheter  had  been  used.  But  this  Ls  not  a  wise  thing  to  do.  An 
excessive  flow  of  limpid  urine,  terminating  a  fit,  has  been  noted  for  ages. 

^  For  ft  tiW  di«cumlon  of  the  subiect  of  hysterical  pyrexia,  with  citation  of  numerous  authorities, 
ne"CrlticaJ  Digest  of  Hysteria  ana  Neurasthenia."  by  J.  Mitchell  Clark,  Brain,  Spring  number,  1H94. 

* "  Cbntribation  a  I'^tude  des  bAillements  hyst^riques."  par  M.  M.  G.  de  la  Tourette,  Georges 
Goinoii,  el  Huet.    Clinlque  des  Maladies  du  Syst.  Nerv.    Charcot,  Paris,  1892. 
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Cases,  like  the  one  rewirded  by  Finch,  of  anuria  lasting  for  many  weeks,  are 
frauds,  not  true  hysterics.' 

Psychical  Symptoms.  It  is  a  iliificult  task  to  describe  in  short  epace  the 
mental  stigmata  of  hysteria.  Wlien  it  is  re<!alled  that  hysteria  is  esuentially  a 
peychosie,  and  that  all  the  paroxysmal,  as  well  as  all  the  interparox  vsnial  B}'mp- 
toms,  are  but  repreeeDtatioDs,  in  sifme  sort,  of  psychicnl  states,  this  difficulty 
may  be  appreciated.  In  the  hysterical  child  or  youuK  person  the  affectiTe 
faailties  especially  are  im  predion  able,  because  at  this  period  of  life  these 
faculties  dominate  the  meutal  life.  Hence  the  depressing  emotions,  as  disiua- 
pointment,  shame,  and  chagrin,  have  especial  prominence  in  juvenile  hysteria. 
Moods  change,  and  motives  are  not  always  diaceniible.  Sometimes  these 
emotions  are  conspicuouRly  unrestrained  ;  the  volition  is  at  fault ;  a  change- 
able and  capricious  temper  often  gives  way  to  atrocious  anger.  Then  there 
may  be  marked  deprewion,  sufficient  to  escite  the  anxiety  of  friends;  and 
this  depression  may  alternate  with  exaltation,  even  maniacal  in  tone.  Theee 
affective  disturbances,  existing  as  hvsterical  stigmata,  especially  as  prodromea 
of  or  even  as  substitutes  for  a  frand  convulsive  attack,  are  the  true  instances 
of  "  hysterical  insanitv,"  which  unfortunately  has  been  confused  with  other 
mental  states,  especially  with  monomania  and  degeneracy.  With  Tourette, 
we  think  that  the  one  mental  trait  that  especially  characterizes  hysteria  is 
the  facility  for  receiving  peculiar  tbrms  of  impression,  and  that  this  mental 
state  may  be  called  guggeitibUity.  The  suggestions  may  come  from  without 
or  from  within,  but  in  every  case  they  make  a  profound  impression,  which  is 
reflected  by  the  patient's  mind  out  along  some  motor  or  sensory  nerve-track, 
aad  thus  comes  to  make  some  one  or  more  of  the  numerous  stigmata  which 
have  been  <lescribed.  Thus  riolent  emotion,  trauma,  and  the  various  other 
causes  already  described  may  make  in  the  vicissitudes  of  daily  life  these 
suggestions.  A  pnilific  source  of  these  euggestions  is  no  doubt  within  the 
patient,  and  this  gives  forth  its  store  of  ill-contrived  ideas  at  the  time  espe- 
cially of  a  convulsive  paroxysm.  Hence  the  frequency  with  which  a  grand 
attack  is  followed  by  some  of  the  most  obstinate  permanent  sti^iata.  The 
delirium  of  the  fourth  period  is  especially  prolific  of  these.  It  intluences 
remarkably  the  mental  state  between  the  attacks.  Great  importance,  more- 
over, is  to  be  attached  to  the  nocturnal  dreams  and  nightmares  of  hysterical 
patients.  It  is  from  suggestions  received  or  prompted  by  these  terrois  of  the 
night  that  a  whole  traiu  of  hysterical  symptoms  sometimes  dates.  Under 
this  head  come  the  disordent  of  sleep,  such  as  the  motor  shocks  and  palsies, 
sensory  disturbances,  hallucinations  of  sight  and  hearing,  and  even  dream- 
like delusions,  that  are  not  infrequent,  in  some  degree,  in  hvateria,  and 
which  of^en  store  the  niin<i  with  the  evil  promptings  of  disease.  These  are 
seen  in  an  exaggerated  degree  sometimes  in  traumatic  hysteria,  the  ]>atient 
living  over  a^iu  night  after  night  the  alarming  incident.  Iin|>ortant  med- 
ico-legal questions  may  arise  with  reference  to  the  hallucinations  and  night- 
mares of  hysteria.  Fake  accusations  have  been  made  bv  patients  while  in  a  true 
delusional  state  due  to  the«e  causes.  Attempts  at  suicide  tiave  been  prompted 
thus,  and  the  &ct  that  they  are  usually  alwrtive  in  hysteria  is  pomibly  beoiuse 
they  are  but  the  reflex  ai^  from  an  nallucinatory  and  dream-like  state.  The 
explanation,  usually  given,  that  they  are  merely  simulated,  is  totally  inade- 
quate to  explain  their  exact  motive,  and  the  tact  that  occasionally  they  are 
suceeesfill. 

According  to  the  moat  accurate  ret-ent  observers  the  mental  state  in  hys- 
teria may  l>e  saiil  to  be  an  alteration  in  conseiouaness,  to  which  the  term 

)  The  vrlier  hiu  med  tbe  vtord  "h^erlc"  u  we  use  tbeword  "spUepOe,"  i.e.,ukn]bsUnllTelo 
dodgiiBle  the  paU«tii  luO^iing  wlUi  Lhe  dIuuM. 
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"  hjpnoid  "  applies  appropriately.  The  hysterical  patient  lives  in  a  sort  of 
doable  consciousness ;  his  mind  forms  two  groups  of  phenomena,  the  one 
constituting  the  ordinary  personality,  the  other  forming  an  abnormal  one, 
dlflfefing  firom  the  first  and  ignored  by  it.  In  this  abnormal  or  duplex  per- 
sonality, the  strange  association  of  ideas,  dating  back  to  the  initiation  of  the 
morbid  process  in  some  pain^l  emotion  or  shock,  perhaps  even  as  far  back 
as  in  childhood,  has  its  field  of  action.  From  this  background  these  ideas 
spread  out  and  influence  in  a  myriad  of  w&ys  the  bodily  functions,  often 
totaUv  without  the  consciousness  of  the  patient,  much  less  with  his  consent 
or  connivance.  In  this  "  hypnoid  "  state  we  see  the  relations  of  hysteria  to 
the  processes  known  as  hTOUotism ;  we  recognize,  in  fact,  that  hypnotism  is  but 
an  artificial  production  of  a  mental  state  clearly  analogous  to  hysteria ;  hence 
we  recognize  the  necessity  for  being  cautious  about  admitting  that  deep  hyp- 
no$i$  can  be  induced  in  perfectly  healthy  brains,  or  about  encouraging  its  pro- 
duction, lest  we  induce  irremediable  hysterical  perversions.  This  peculiar  men- 
tal state  leads  to  a  contraction  of  the  field  of  consciousness  by  reason  of  which 
perceptions  cannot  be  organized ;  in  other  words,  the  synthetic  faculty  of  the 
Drain  is  weakened.  Hence  there  result  the  various  stigmata,  such  as  exten- 
sive anaesthesia,  paralysis,  contracture,  and  loss  of  memory.  In  this  weak- 
ened or  hvpnoid  state  a  marked  feature  is  the  suggestibility  to  which  Tourette 
refers  as  t^e  essential  characteristic  of  hysteria.  From  this  purely  psycho- 
logical standpoint,  as  firom  no  other,  can  be  understood  the  phenomena  of 
somnambulism,  trance,  and  catalepsy  which  we  see  occasionally  in  the  hys- 
terical patient.^ 

It  is  needless  to  say  that  some  of  the  traits  of  character  so  often  ascribed 
to  hysteria  by  former  writers,  such  as  simuUtion,  sexual  perversions,  scruples, 
and  morbid  impulses,  are  the  symptoms  of  degeneracy  and  not  of  hysteria. 
As  Liowenfeld  says  truly,  hysterical  persons  often  fulfil  their  duties  well  as 
daughters,  wives,  and  mothers,  and  are  not  always  seeking  to  attract  atten- 
tion to  themselves  and  their  complaints. 

DiasnoaiB.  If,  as  is  commonly  claimed,  hysteria  simulates  all  diseases,  it 
certainly  differs  from  all  in  this  very  respect,  that  it  has  such  a  multiformity 
of  symptoms.  It  is  in  the  recognition  of  this  multiformity  that  success  lies 
in  the  diagnosis  of  the  disease.  I  have  endeavored  to  present  a  simple  ar- 
rangement and  concise  description  of  these  symptoms,  and  to  show  that  they 
are  not  changeable  and  indeterminate,  but  that  they  are  fixed  in  their  char- 
acteristics and  often  of  long  duration.  If  a  proper  search  were  made  for 
these  stigmata  we  should  hear  less  of  the  difficulties  of  diagnosis,  and  see 
leas  of  a  tendency  to  call  hysteria  by  misleading  names.  Hysteria,  instead 
of  closely  simulating  all  diseases,  really  simulates  none  exactly.  The  stig- 
mata of  the  disease  and  their  peculiar  groupings  ought  to  be  unmistakable. 
No  other  method  of  successful  diagnosis  can  be  given  but  a  reference  to  a 
study  of  them. 

Nevertheless,  there  are  some  prevalent  errors,  a?  well  as  some  moot  points, 
that  must  be  discussed  briefly. 

The  most  common  vulgar  error  is  to  identify  hysteria  with  the  machina- 
tions of  frauds  and  malingerers.  The  young  woman  who,  decked  in  a  bridal 
earment,  fasts  and  is  fed  by  stealth,  the  heroine  of  the  story  of  the  Cock 
Lane  ghost,  and  the  vixen  who  gives  birth  to  frogs,  are  not  hysterics — they 
are  imp^>*tors.  There  is  no  more  rea^n  to  call  them,  than  to  call  any  other 
jugglers,  examples  of  this  profoundly  interesting  psychosu?,  the  very  first 
essential  of  which  is  a  series  of  mental  impressions  of  undoubted  originality 

*  For  ao  elAbomtlon  of  some  of  the  ideas  expressed  in  the  text  the  reader  is  referred  to  Janet,  "  fitat 
McDtal  des  Hyst^riques ;"  to  some  of  Cbareors  recent  writings,  and  to  the  treatise  of  Gillcs  de  la 
Touette. 
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aud  geuuineness,  Aguin,  hysteria  like  any  other  disease  may  bo  feigned ; 
but  tSe  counterfeit  bears  a  superficial  stamp ;  the  malingerer  has  either  no 
knowledge  of,  or  no  ability  to  ape,  the  permanent  stigmata.  Aa  emotional 
crisis,  a  perverted  temper,  a  dramatic  outburst,  or  a  crafty  display,  do  not 
constitute  the  disease  of  which  I  am  here  writing. 

A  more  serious  error,  and  also  a,  not  uncommon  one,  ia  to  conflise  hysteria 
and  paranoia ;  in  fact,  the  word  "  hvBteria  "  haa  been  used  indiscriminately 
for  all  odds  and  ends  of  peculiar  and  perverted  mental  phenomena.  How- 
ever strange  the  case,  it  is  enough  to  call  it  hysteria,  and  all  is  explained. 
Henc«  it  is  not  uncommon  to  see  the  stigmata  of  degeneracy  confiisied  witii 
those  of  hysteria;  thus  we  may  read  descriptions  of  ao-calied  ny  clerics,  whose 
symptoms  are  described  as  having  been  thiiee  of  the  insanity  of  doubt,  such 
as  uncertainty  and  scruples;  or  myKiphubia,  agoraphobia,  claustrophobia, 
pyromania,  and  kleptomania.'  The  instability  of  character,  the  weaknew 
of  will-j>ower,  the  bizarre  aspect  of  these  cases  of  degeneracy  is  quite  suffi- 
cient, in  the  opinion  of  some,  to  merit  for  them  the  term  "  hysteria."  Still 
more  heinous  is  the  ascription  of  sexual  perversion  to  hysteria,  instead  of  to 
paranoia  and  degeneracy,  to  which  properly  it  belongs.  This  error  is  no 
doubt  a  relic  of  that  ancient  pathology  that  attributed  hysteria  to  disorders 
of  the  sesuol  function.  In  this  connection  it  must  not  be  forgotten,  however, 
that  hysteria  may  coexist  with  various  fbrms  of  insanity,  just  as  it  may  coexist 
with  epilepsy  or  with  organic  disease  of  the  nervous  system.  This  conjunction, 
added  to  the  coniiisiou  of  the  stigmata  of  degeneracy  and  hysteria,  already 
referred  to,  has  led  to  the  belief  in  that  somewhat  hypothetical  entity  known 
as  "hysterical  insanity,"  a  form  of  mental  disease  that  no  two  authors 
describe  alike.  The  truest  forms  of  insanity  in  hysteria  are  the  exaggera- 
tions of  the  prodromal  symptoms  of  depression  or  exaltation  into  veritable 
melancholy  or  maniacal  episodes,  and  the  extraordinary  development  of  delu- 
sional and  hallucinatory  states  iu  the  delirin  of  the  grand  attack.  Beyond 
these  it  is  difficult  to  understand  what  is  meant  by  true  "  hysterical  insanity  " 
unless  the  term  be  applied  to  the  cases  of  monomania  or  other  psychosis,  to 
which  the  stigmata  of  hysteria  are  added  as  a  sort  of  epi-phenomena.  But 
to  call  such  a  case  of  insanity  "  hysterical "  would  be  no  more  proper  than 
to  call  a  case  of  tabes  hysterical,  because  there  happened  to  coexist  with  it 
some  of  the  hysterical  stigmata. 

It  is  not  unusual  to  ascribe  some  of  the  hysterical  s^ymptoms  to  that  state 
called  neurasthenia.  In  fact,  neurasthenia,  as  usually  described,  is  made  to 
borrow  largely  from  both  hysteria  and  hypochondria.  It  were  better  if  med- 
ical writers  were  always  careful  to  diEtrngui^h  it  clearly  from  thece  two 
classical  neuroses.  This  is  not  the  place  thus  to  distinguish  it,  but  simply  to 
state  that  the  hysterical  stiemata,  when  made  to  do  duty  for  neurasthenia,  are 
filched  from  their  proper  place.  Neurasthenia  means  a  slate  of  malnutrition 
of  the  nervous  system  in  which  it  is  "  without  strength."  To  this  meaning 
its  application  should  be  limited,  but  the  tendency  at  present  is  too  often  to 
extend  it  almost  without  limit  until  it  is  made  to  include  a  confused  medley 
of  the  symptoms  of  hysteria,  hypochondria,  dyspepsia,  and  chronic  ill-bealth 
from  various  causes.  This  tendency  is  seen  especially  with  reference  to  trau- 
matic cases,  all  the  hysterical  stigmata  of  which  are  included  in  the  more  vague 
and  more  comprehensive  term.  Thus  Lowenfeld  (ijp.  ci(.  J  says  that  "our  pres- 
ent knowledge  indicates  the  resemblance  of  hysteria  and  neurasthenia  in  essen- 
tial points."  He  seems  to  think  it  of  small  importance  that  some  authors 
(apparently  German)  use  the  terms  indiscriminately  ond  interchangeably. 
All  this  is  not  to  the  advantage  of  omsisteucy  and  clearness  in  scientific 

'  As  done  by  Mi^pMH  (qQOtad  by  TourelU). 
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nomenclature.  Hysteria,  as  has  been  shown,  is  a  clearly  distinguishable  dis- 
ease, and  when  its  symptoms  arise,  from  whatever  cause,  it  should  be  called 
by  its  proper  name.  To  distinguish  it  from  other  states  of  the  nervous  system, 
it  is  but  necessary  to  study  its  symptoms.     (See  also  page  77.) 

The  diagnosis  of  the  so-called  *'  traumatic  neuroses "  from  hysteria  has 
giTen,  and  will  continue  to  give,  rise  to  the  most  animated  and  unprofitable 
ocmtroversy.  Hysteria,  as  has  been  shown  in  this  chapter,  numbers  among 
its  best  recognized  causes  trauma.  Hence  it  would  appear  easy,  when  the 
hTsterical  stigmata  arise  after  injury,  to  ascribe  them  to  their  proper  cause 
and  to  call  them  by  their  proper  name.  This,  however,  is  not  done  willingly 
in  aU  cases,  with  the  result  that  we  see  most  of  the  hysterical  symptoms,  sucn 
as  localized  pains,  typical  anaesthesias  and  paralyses,  contractures  and  tremors, 
contractions  of  the  visual  fields,  and  paroxysmal  phenomena,  boldly  made  to 
do  duty  in  a  double  r6le.  It  is  needless  to  say  that  such  a  confusion  in  nos- 
oloinr  is  not  defended  here. 

The  hysterical  convulsion  sometimes  simulates  that  of  epilepsy.  This  is 
80  especially  when  the  grand  attack  is  in  part  aborted,  and  the  first  period 
alone  is  prominent.  The  difiiculty  is  greatly  increased,  of  course,  if  the 
phyadan  does  not  have  the  opportunity  to  witness  for  himself  the  seizure. 
Tlie  presence  of  some  of  the  permanent  intervallary  symptoms  is,  of  course, 
a  valuable  euide,  but  not  to  be  relied  upon  exclusively,  because  in  some  cases 
hysteria  and  epilepsy  may  coexist,  the  patient  having  at  one  time  an  hysterical 
and  at  another  an  epileptic  convulsion.  It  is  rare,  however,  for  the  true 
bysterical  convulsion  to  present  the  phenomena  of  only  the  first  period ;  some 
of  the  features  of  the  other  perioos,  such  as  grand  movements,  passionate 
acts,  gestures  or  attitudes,  or  a  final  emotional  or  even  delirious  stage  usually 
presenting  themselves.  The  prodromal  stage,  also,  gives  very  important 
proo&  of  the  hysterical  fit ;  nothing  like  it  occurs  in  epilepsy.  Suggestion, 
Qit  even  full  hypnotization,  ought  ahirays  to  be  tried  in  doubtful  cases.  Hyp- 
notism, in  fact,  may  supply  a  crucial  test.  If  by  its  means  it  is  possible  to 
provoke  a  convulsion,  this  fact  alone  is  almost  proof  positive  that  the  fit  is 
nysterical.  Thus,  too,  the  con\'ulsion  can  be  studied  more  at  leisure.  I  have 
made  satisfactory'  use  of  this  test  on  more  than  one  occasion  in  doubtful  cases. 
The  rules  formerly  laid  down  that  loss  of  consciousnei?s  and  the  receipt  of 
injuries  were  always  proofe  of  epilepsy  are  of  course  not  reliable.  Loss  of 
consciousness  does  not  occur  in  all  epileptic  fits,  and  does  occur  in  many 
of  the  major  attacks  of  hysteria ;  while  the  receipt  of  injur}-  is  compara- 
tively rare  in  epilepsy  and  not  unheard  of  in  hysteria.  I  would  make 
exception,  however,  of  biting  the  tongue,  which  is  always  ver}-  suggestive  of 
an  epileptic  convulsion. 

The  diagnosis  of  the  various  stigmata,  such  as  paralysis,  tremor,  astasia- 
abasia,  hemianesthesia,  etc.,  from  the  organic  affections  that  they  resemble, 
his  been  indicated  more  or  less  clearly  in  the  description  of  these  symptoms. 
Hence  they  will  not  be  taken  up  again  seriatim.  A  general  rule,  however, 
should  always  be  observed,  i.  e.,  to  look  carefully  for  all  stigmata,  because  it 
i»  by  the  peculiar  grouping  of  these  that  hysteria  of\en  is  characterized. 
Thus  an  hysterical  hemiplegia,  without  facial  palsy,  is  aj)t  to  he  accompanied 
with  hemiana?sthesia,  involving  the  special  senses  and  the  conjunctiva  of  the 
eye  on  the  affecte<l  side ;  hysterical  contracture  of  an  arm  is  almost  always 
ft(*conipanied  with  the  peculiar  segmental  anaesthesia  ;  an  hysterical  amaurosis 
or  amolyopia  with  various  cutaneous  anaesthesias ;  astasiu-abju^ia  with  amcs- 
thesia  ;  while  the  hysterical  fit  usually  leaves  as  its  vcsti^'cs  some  of  the  same 
M'niptouis. 

Pathology.     Hysteria  cannot  be  said,  in  the  ordinary  sense,  to  have  a 
gross  patholog}'.    What  finer  histological  changes  underlie  the  manifestations 
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of  the  hysterical  diathesis  it  is  not  in  our  power  yet  to  say.  Tha 
changes  in  the  nerve-cells  occur  and  are  maintained  for  long  peri 
be  doubted  when  we  consider  the  turmoil  and  excitement  of 
attack,  or  the  complex  and  sustained  phenomena  of  such  symptonu 
hemiplegia,  and  contracture.  That  the  nerve-cell  in  the  cortex  i 
at  fault  is  proved  by  the  absoluteness  of  hysterical  anaesthesia.  It 
however,  to  speculate  upon  these  histological  changes  in  hysteria  i 
be  in  the  cases  of  all  psychic  phenomena.  The  pathology  of 
among  the  unsolved  problems  of  the  infant  science  of  psychology. 

The  nutritive  changes  that  occur  secondarily  to  the  seizures  ( 
have  been  described  among  the  symptoms  of  the  disease. 

Treatment.     The  treatment  for  nysteria  ought  to  be  of  two  1 
first  is  to  be  directed  to  the  mental  state,  the  second  to  the  bodily 
The  first  is  vastly  the  more  important,  and,  in  fact,  the  success  oi 
in  the  second  class  often  depends  in  a  measure  upon  the  fact  that  t 
strong  mental  impressions.     In  the  first  class,  therefore,  are  include 
influences  of  a  strong  and   appropriate  personality  in  the  ph3r8 
attendants,  all  moral  impressions,  all  appeals  to  the  emotions  and 
tion,  all  suggestions,  and  the  skilfiil  use  of  the  association  of  ideas, 
these  influences  can  be  grouped  and  discussed  under  the  general  ter 
tism.     This  term  has  come  to  mean  a  rather  elaborate  ritual,  whic 
posed  to  symbolize  some  mystical  influence.    This  influence,  howeve; 
respects  mystical,  and  it  requires  very  few  symbols  or  rituals.     Th 
of  it  is  miggedioHf  and  this  has  been  used  from  time  immemorial 
skilled  to  treat  the  neurotic  and  hysterical.    It  is  used,  in  some  me 
all  successfiil  physicians  who  aim  to  gain  an  ascendant  influence 
minds  of  their  patients.    It  is  not  my  intention  here  to  discuss  the  c 
hypnotism  in  detail,  but  simply  to  indicate  its  bearings.    Its  es 
already  said,  is  suggestion,  and  this  may  be  used  in  many  cases  wit 
ceremony  that  is  usually  described.     In  other  words,  it  can  be  used  I 
influencing  the  patient's  mind,  gaining  his  or  her  confidence,  and 
by  every  means  the  firmness,  tact,  and  knowledge  of  human  nature 
just  as  essential  to  the  practitioner  as  they  are  impossible  to  be  descr 
is  a  mistake  to  suppose  that  all  hysterical  patients  do  not  wish  to  [ 
many  will  welcome  and  second  a  wise  physician's  efforts ;  they  esca 
their  disease  as  from  a  bondage.     Upon  some  minds  the  elaborate  o 
and  profound  impression  of  a  genuine  hypnotic  seaiice  do  not  act  & 
Still,  there  are  others  in  which  it  is  advisable  and  permissible  to  gaii 
possible  advantages  of  hypnotic  suggestions  by  all  the  accessories 
described.     The  hysterical  mind  often  is  very  susceptible  to  the  infl 
hypnotism — that  is  to  say,  it  is  not  difficult  to  bring  the  patient  u 
sway ;  when  so  influenced  suggestions  of  the  abolition  of  tnis  or  tha 
tom  at  a  certain  time,  or  of  the  total  restoration  to  health,  are  made, 
cases  this  method  Is  very  successful.    The  temptation  to  experime 
very  susceptible  patients,  and  to  produce  or  abolish  symptoms  at  will, 

freat,  and  ought  to  be  resisted,  because  it  may  end  in  the  more  c 
ysterical  perversion  of  the  patient  instead  of  his  or  her  recovery, 
tails  of  hypnotism  the  reader  is  referred  to  special  papers  and  treatis 
Hydrotherapy  is  of  the  first  importance  in  the  treatment  of  hysl 
have  seen  more  striking  results  from  its  use  than  from  any  one  agent 
from  suggestion  and  moral  influence.  In  fact,  it  is  possible  that  som 
efficacy  of  the  hot  and  cold  bath  is  derived  from  the  powerful  im 
that  this  makes  upon  the  patient's  mind.  Its  roborant  effect  upon  tl 
too,  is  very  striking,  and,  as  hysterical  patients  are  not  unusually  in 
tone  of  health  than  normal,  it  acts  thus  with  direct  benefit  from  the 
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side.  A  ehriiikiiig  hysterical  patient  will  naturally  dread  a  heroic  use  of  the 
bathy  and  on  this  account  it  ought  to  be  administered  with  a  firm  hand  by  a 
noTEe  or  attendant  in  whom  the  patient  has  confidence.  Hence  it  can  be 
aged  often  to  greater  advantage  in  hospitals  and  in  conjunction  with  isolation* 
The  alternate  hot  and  cola  baths  will  produce  a  quick  result  in  some 
patients,  but  if  for  any  reason  they  are  contra-indicated  at  first,  a  milder 
oath  can  be  used,  and  the  alternate  effects  can  be  secured  gradually.  A 
plunge  or  shower  bath  also  can  be  given  if  practicable.  I  have  had  but  little 
experience  with  sea-bathing  in  hysteria,  but  if  given  in  the  midst  of  proper 
attendance  and  environment  I  think  that,  combined  with  the  change  of 
scene  that  it  usually  entails,  it  would  be  highly  advantageous  in  most  cases. 

After  the  bath  dry  friction  should  be  used  briskly  to  bring  about  reaction. 
It  is  very  advantageous,  in  fact,  to  use  systematic  rubbing,  or  massage,  in 
conjunction  with  the  bathing.  The  rubber  ought  to  have  some  special  qual- 
ifications to  do  good  work  with  an  hysterical  patient.  An  unpleasant  per- 
sonality, irritating  qualities,  inappropriate  talk,  and  cold  hands  are  graver 
fiiults  than  ignorance  of  the  exact  number  of  strokes  and  passes  that  custom 
dictates.  In  other  words,  the  rubber  ought  to  be  in  accora  with  the  physi- 
cian and  attendants,  and  have  intelligence  enough  to  understand  some  of  the 
mental  characteristics  of  hysterical  patients.  Some  of  the  best  results  ob- 
tained by  me  have  been  by  having  the  rubbing  done  by  a  good  attendant 
nurse,  whose  presence,  touch,  and  conversation  all  suggested  to  the  patient 
that  she  was  expected  to  get  well.  Massage,  in  other  words,  may  be  made 
an  avenue  of  approach  to  the  patient's  mind  by  which  more  wholesome  and 
stimulating  ideas  may  be  introduced.  This  is  of  infinitely  more  importance 
than  it8  purely  physical  efiTect  as  a  mechanical  aid  to  the  circulation. 

In  order  to  establish  and  practise  successfully  the  treatment  here  laid  down 
it  is  often  absolutely  necessary  to  procure  isolation.  In  many  cases  nothing 
can  be  done  in  the  patient's  home.  The  sympathy  of  friends,  the  demoral- 
ization of  the  household,  the  vicious  association  of  ideas,  must  all  be  com- 
bated. Thev  can  only  be  met  and  their  effects  neutralized  by  removing 
the  patient  from  their  influence.  The  change  of  scene,  the  powerful' |impres- 
Mon  made  upon  the  patient's  mind,  the  new  and  wholesome  train  of  ideas 
i»uggested  to  the  patient's  thoughts  by  the  removal  to  strange  surroundings, 
and  by  the  pres»ence  and  control  of  strange  and  skilled  attendants,  all  have 
a  sovereign  curing  power,  the  credit  for  ^sliieh  is  sometimes  given  exclusively 
to  the  phy>«ician. 

Electricity,  especially  static  electricity,  has  been  highly  lauded,  esj)ecially 
by  French  practitioners,  as  a  remedy  in  hysteria.  Its  effect  is  probably 
entirely  psychical.  It  ought  to  be  used  cautiously  at  first,  because  it  might 
excite  the  patient,  and  even  fix  more  stubbornly  some  of  the  most  obstinate 
symptoms.  On  the  other  hand,  electricity  acts  sometimes  niars'ellously  on 
!H)me  particular  symptoms.  I  once  saw  an  hysterical  paraplegia  of  long 
duration  cured  promptly  with  a  small  faradic  battery.  But  such  a  case  is  an 
exception. 

It  L<  not  uece«*ar}'  to  discuss  dnigs  in  the  treiitment  of  hysteria ;  their 
office  ir*  a  strictly  secondare'  one.  They  may  be  required  for  the  relief  of 
^>erial  symptoms,  and  are  to  be  given  then  according  to  the  recognized  prin- 
ciples of'  applie<l  therapeutics.  In  general  terms  it  may  be  said  that  all 
treatment  should  he  sustaining  and  tonic ;  hence  the  drugs  that  meet  this 
indication  are  to  be  preferred.  I  believe  that  sedative  and  depressing  drugs 
ought  never  to  l)eused  in  hysteria ;  they  cannot  control  the  symptoms,  except 
temporarily,  and  they  may  even  aggravate  them  permanently.  The  whole 
Ibt  of  bromides,  chloral,  opiates,  and  antipyrin  is  to  be  condemned.  Dnigs 
are  use<i  sometimes  by  goocl  practitioners  for  their  moral  effects,  and,  provided 


134  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

the  drugs  are  harmless,  no  harm  can  come.  It  is  undoubtedly  i 
regulate  the  digestion  and  nutritive  Unctions  in  hysteria — in  a  \ 
the  ^neral  health  in  the  best  possible  condition. 

Fmally,  among  special  therapeutic  agents  may  be  mention 
therapy  and  the  use  of  magnets,  much  advocated  in  France.     B 
cation  of  metals  and  magnets  to  the  skin  important  effects  may  1: 
especially  in  ansBsthesia.     This  symptom  may  be  abolished  or 
from  one  side  to  another.     It  is  enough  simply  to  say  that  these 
produced  by  suggestion  and  by  influencing  the  imagination. 
»  -Surgery  has  but  little,  if  any,  field  in  hysteria.     The  excia 
ovaries  for  pure  hysteria  is  a  barbarism  founded  upon  the  false 
of  the  disease  that  was  taught  by  the  ancients  and  in  the  middle  ; 
a  crime  both  aeainst  nature  and  against  science.     It  is  an  operatic 
has  well  said,  that  is  not  justified  even  by  its  successes.  The  doubt 
remain  in  any  given  case  whether  a  cure  was  not  attainable  by 
and  less  unscientific  means. 


CHAPTER  IV. 
GEXERAL  MORBID  STATES  OF  THE  NERVOUS  SYSTEM. 

(COXTINUED.) 

By  PHILIP  COOMBS  KNAPP,  M.D. 

NERVOUS  AFFECTIONS  FOLLOWING  RAILWAY  AND 

ALLIED  INJURIES. 

Trauma  is  classed  as  one  of  the  causes  of  the  majority  of  diseases  of  the 
nervous  system.  It  may  be  either  a  direct  or  an  exciting  cause ;  but  in  many 
(awes  its  influence  must  be  regarded  as  slight.  It  does  not  materially  modify 
the  type  of  the  disease  in  such  cases,  so  that  the  affections  themselves  need  no 
special  etiological  classification,  and  they,  therefore,  need  no  consideration  here. 
There  are,  however,  a  number  of  obscure  affections  of  the  nervous  system  in 
which  injury  is  a  firequent  and  important  cause,  and  the  injury  often  gives  a 
peculiar  stamp  to  the  affection,  so  that  it  is  proper  to  group  these  affections 
under  one  heading. 

It  is  probable  that  the  traumatic  nervous  aflections  to  be  considered  here 
have  increased  in  frequency  of  late  years.  There  has,  of  course,  been  an 
apparent  increase  by  reason  of  our  greater  knowledge  of  their  symptoms  and 
our  jn"eater  ability  to  recognize  them ;  but  it  is  also  fair  to  suppose  that  there 
has  been  an  actual  increase  on  account  of  the  enormous  increase  in  railway 
travel,  the  introduction  of  the  trolley  and  cable  system  of  street  railways, 
the  increased  use  of  powerfiil  electrical  currents  and  of  many  other  modem 
inventions,  all  of  which  afford  greater  opportunity  for  accidents.  In  addition 
to  these,  the  increased  vulnerability  of  tne  nervous  system  is  also  to  be  con- 
eiilered. 

The  studv  of  these  affections  has  \yeen  rendered  obscure  from  certain  obvi- 
ous  caib<es.  In  many  cases  the  victim  of  the  injury  has,  or  fancies  he  has,  a 
claim  on  account  of  his  injury  against  some  corporation  or  individual  for 
"damages,"  or  against  some  accident  insurance  company  for  support.  It  is, 
therefore,  for  his  interest  to  exaggerate  his  trouble,  just  as  it  is  for  the  inter- 
est of  the  company  to  make  light  of  it ;  and  the  physician,  too  often  called 
men»ly  a.«<  a  j)artisan,  Ls  apt  to  take  a  biased  view. 

In  conse<iuence,  however,  of  the  medico-legal  considerations  which  may 
aris<\  such  cases  have  a  peculiar  imj)()rtance.  A  single  railway  company 
doing  busines^s  in  Boston  pays  each  year,  on  an  average,  more  than  8150,000 
for  damages  for  accidents.  Out  of  one  hundred  consecutive  cases  of  injury 
of  all  sorts  claiming  damages  from  this  corporation  as  a  result  of  their  injury, 
fifty-six  had  symptoms  referable  to  the  nervous  svstem.  It  will  be  seen,  there- 
fore, that  a  careful  study  of  the  various  nervous  affections  is  essential  in  order, 
on  the  one  hand,  that  the  corj)orations  may  not  he  defrauded  by  swindlers, 
and,  on  the  other,  that  the  victims  of  injury  may  not  be  deprived  of  their  just 
claini'«  by  unjust  charges  of  simulation  or  exaggeration.  In  injuries  of  other 
sorts  there  is  comj>aratively  little  likelihood  of  such  risks  for  either  side. 
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Fractures,  dislocations,  lacerated  wounds,  and  similar  injuries  can  be  readily 
recognized,  and  the  dangers  to  life  and  health  which  they  entail  can  be  readiljr 
estimated.  In  nervous  affections,  where  the  knowledge  of  the  average  physi- 
cian in  this  country  is  still  so  limited,  there  is  greater  room  for  error. 

Before  considering  the  various  forms  of  traumatic  afiections  involving  the 
nervous  system,  it  will  be  necessary  to  review  briefly  the  various  theories 
which  have  been  held  in  regard  to  tnem. 

The  works  of  Erichsen,*  which  appeared  in  1866  and  1875,  may  be  taken 
as  the  starting  point,  not  only  because  they  are  among  the  first  works  written 
upon  the  subject,  but  because  they  had  for  years  a  most  important  influence. 
W  ritten  by  a  surgeon,  twenty  years  ago,  when  spinal  ansemia,  spinal  hyper- 
semia,  and  spinal  meningitis  had  an  important  place  in  nosology,  Deiore 
hysteria  and  neurasthenia  were  fully  recognized  or  nervous  pathology  had 
made  much  progress,  it  is  little  wonder  tnat  Erichsen's  theories  as  to  the 
nature  of  the  cases  are  to-day  obsolete.  Erichsen  regarded  the  svmptoms  as 
due  to  concussion  of  the  spine,  and  considered  that  the  shock  of  the  injury 
caused  molecular  changes  in  the  spinal  cord,  which  ultimately  led  to  chronic 
spinal  and  cerebral  meningitis,  or  tnat  the  shock  caused  ansemia  or  hypersemia 
of  the  cord,  especially  in  its  posterior  columns.  Erichsen,  however  fiuilty 
his  pathology  may  seem  to-day,  recognized  clearly  the  existence  of  cerebral 
symptoms,  of  symptoms  purely  hysterical,  and  of  symptoms  clearly  referable 
to  injury  to  the  muscles  and  ligaments  of  the  vertebral  column.  In  conse- 
quence of  the  unfortunate  choice  of  the  term  spinal  concussion  to  represent 
tnese  various  conditions,  many  writers  have  scouted  his  whole  work  and  have 
imagined  that,  because  they  have  proved  that  the  spinal  cord  was  not  con- 
cussed, therefore  the  affection  described  could  not  exist — ^as  sound  a  conclusion 
as  it  would  be  to  deny  the  existence  of  hysteria  in  persons  without  a  uterus. 

In  1880,  Hodges,*  of  Boston,  emphasized  the  frequency  of  strain  of  the 
vertebral  muscles,  and  of  purely  neurasthenic  symptoms  in  many  of  the 
cases,  and  gave  a  much  more  favorable  prognosis  than  Erichsen  had  done. 
In  the  following  year  Page'  emphasized  Hodges'  conclusions  that  the  major- 
ity of  cases  were  simply  muscular  strain  and  neurasthenia,  and  that  the  spmal 
cord  was  in  no  way  affected,  except  in  cases  of  true  violence  causing  firacture 
or  dislocation  of  the  vertebrae,  with  secondary  laceration  of  the  cord  or  spinal 
hemorrhage.  Page  furthermore  tabulated  two  hundred  and  thirty-four  cases 
which  he  had  seen  as  surgeon  of  the  Northwestern  Railway  in  England,  and 
claimed  that  the  majority  of  them  made  a  complete  recovery  within  a  year  or 
two  after  their  claims  were  settled. 

In  1884,  Putnam*  and  Walton*  pointed  out  the  existence  of  hemianes- 
thesia in  certain  cases  that  had  come  under  their  observation,  and  noted  its 
resemblance  to  the  hemianaesthesia  observed  in  hysteria.  Soon  after  Charcot 
began  the  study  of  hysteria  of  traumatic  origin,  and  to  his  researches  and 
the  researches  of  his  pupils*  we  owe  our  present  knowledge  of  the  subject. 
The  greater  frecjuency  of  hysteria  in  France  and  the  interest  naturally 
aroused  by  the  work  of  Charcot  have  led  the  French  to  exaggerate  the  im- 
portance of  hysteria  and  to  regard  most  of  the  obscure  forms  of  traumatic 
nervous  disease  as  merely  manifestations  of  hysteria. 

Some  years  before  this,  however,  Westphal^  had  advanced  the  hypothesis 

1  On  Railwav  and  Other  Injuries  of  the  Nervous  System,  1866.    On  Concussion  of  the  Spine,  1975. 
s  Boston  Med.  and  Surg.  Joum.,  April.  1880. 

*  Injuries  of  the  Spine  and  Spinal  Cord. 

*  Boston  Med.  and  Surg.  Joum.,  September,  1883 ;  Amer.  Joum.  of  Neurol.,  Noyember,  1884. 

*  Archives  of  Med.,  1883 ;  Boston  Med.  and  Surg.  Joum  ,  October,  1883. 

*  Charcot :  Lemons  sur  les  maladies  du  syst^me  nerveuz,  T.  iii. ;  I^9ons  de  mardi,  T.  i.,  11.    Also  the 
works  of  Pitres,  Gilles  de  la  Tourette  Janet,  and  Guinon. 

7  Charity.  Annalen,  1878. 
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',  tbc  »>'in|)lotiu  vv«re  due  to  »mall  (HM«niiuate(l  foci  of 
I  in  the  brnin  or  cort!.  and  that  they  olosely  reeeinblpd  the  synip- 
—grf  <li— ntiiiBtfH  Fclerww.  In  1^1/14  hia  iL»i)4anI«,  Thonif«n  and  Oppen- 
Uk.*  Bad*  an  elaborsle  etuily  of  seiimrr  di^urbanoe^  in  the  various  forms 
rfnmot  diaMHC  They  difrmtod  the  t^reucli  claim  ihat  hFrniaUKflhesia 
vm mBati'wt  <rf  IqFMena,  and  Oppcnheim  inclined  to  Wct^phal'?  hypothesis 
tat  iMwilB  atnetunl  change  was  the  probable  letiion  in  a  majority  of  ea««e. 
b  ISM  OppenhaiiM  palwhed  a  monojfraph'  euibodyin^^  a  further  »tudy  of 
#■»  MadBtaoiH,  and  tie  and  Strtimpet]*  decicribe<l  them  at  length  under  the 
MBeWdetnumationearoBee.  Aoaodonine  in  large  part  his  former  viena, 
I  reir*rded  them  as  fiinttional  in  character,  that  is,  w  dependent 
jte Mnietural  Ut^ious.  Although  recogniKing  thetrcloRonlliiince 
d ncuraolhenia.  both  Opiwnheini  andStriinii*!!  have  endmvored 
h  a  MpanOi*  lyj)*  under  the  heading;  of  traumatic  neuro^^     Strum- 

, , »  at  »"  local  traumatic  neuroeia,"  where  the  (lyuiploni*  arp  limited 

*m»  ponioo  of  the  body.  Under  thin  head  be  clawed  the  monoplc^n*.  c«n- 
■MHS^  Joint  oeunacfi,  etc;  but  moat  of  tht«e  local  neuroiw  maft  he 
^mffd  aMCT  ilw  more  general  heatlin^  of  hysteria.  The  general  Iraumottc 
a^RM  ia.  in  (>i>|>viihrii»'«  opinion,  charaeterixcd  by  piun,  mental  anxiety 
mi  imiabtlily.  hypix-bondriaH»,  fleeplesm^e.  tremor,  parooB  or  paralpu^ 
■■■hoia,  r<mtnirte<i  viKual  field,  cxa^ferated  t«ndon  reilcxea.  and  cardiac 
■iJaifliiT. 

0|f  fcciniV  view*  hnTf  met  with  much  oppCHilion  from  llie  French  writen. 
«k  cUm  that  tlir  conilitions  which  he  d<»KTibeii  are  hyncrical.     In  G«r> 
mmn,  tan.  tmrv  181Kt,  a  conddemble  number  of  neun^logiHiA.  beaded  by 
iimkm,*  HoUhaum,'  and  Mendel,  have  opposed  the  wtabli^liuient  of  s  qiecial 
A>a  of  diaeawp  known  ae  traumatic  neurtwiti,  maintaining  that  thaw 
^<iiii  or  ncnnvtlienia.     Thev  have  aim  maintained  that  nimula 
mr  €VBuanti  in  these  i.'Ufi««.     Tfiif*  opinion,  althoush  long  uph«ld  by       _ 
c-'  _■        -  ;!       ■  I   :■■   ;i,  r-    !j!h!.  Up  to  that   time,  lacked  Mi]r\mrt  hv  nevrolo- 
■    |.  :i:,tivoly  ffw  ncurfilojrL-L-  h,Au-vr  tlmi  ■-u.'<-.--ruI 

I-  German  oWn'ere  have  studied  the  individual  mnptoms 

iWichmann'  and  othere),  espeoialiv  the  visual  fiehl  CWil- 

■nn<L  Sa^iger.'  and  Kfinig").  The  ()Uetlion  of  emulation  har  been  thorf^ughly 
:».ti**<l.  and  the  ca^*  reported  by  Schuhze,  Hofihiann,  and  SeelipmuUer* 
=aTrVieen  i^lye^ted  to  a  destructive  criticism.  In  thi?  count n-  I>ana,'*ffeguin," 
la.i  EVrruni"  haresiudied  theconditionsand  haveendeavore<i  tocla^irify  them; 
Wih.n"  ha^  made  a  fiirther  ntudy  of  the  pimplomf,  inclining  to  ihe  Ijelief 
z.  :i>-  frujuefn-v  of  simulation,  and  giving  a  favorable  pfignip'l-  in  the  major- 
■rr  ■■{  i-»r<^ :  t'levenger"  hai*  attempted  to  group  the  FjniptonL*  uniler  one 
>-*iin^-,  under  ibe  name  of  Erichsen'i'  dipcai*;  and  Dana"  na^  rectuily  pul>- 
->S"i  an  ailmirahlp  and  exhaustive  article  upon  the  whole  ^■ubjftl1.  The  ei- 
>r!.Tj^ntaI  an'l  pathoUnneal  researches  will  be  ppoken  of  later. 

Ir  -**nt-  li«-tier  to  liiffereniiate  tbe  varioui"  traumatic  ne^^■l)U.-  afferti'-n-'  ati 
n.i'  ^  Si-  i^M-ihle  rather  than  to  group  them  under  one  tieneral  lit-afliiii;  of 
:7i...r;iti'-  ntiir-iK-!*.     i^m»  where  there  ha«  been  ?'>me  definite  ^<«:^  lir-j'.n  •>{ 


"  DeotiAc  med.  Woeb  .  JqIt-^kv 
r-rtiiL!.">-  "  Aanml  CqIt.  Mrf.  Sei  .  I'V.:  1- 
r-OBoher.  iiw.  ,aa  Am.,Joani.  Mei  M  .  Sef™ 
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i  system,  the  result  of  accident,  such  as  crushing  or  laceratiun  of  | 
the  brain,  cord,  or  peripheral  nerves,  hemorrhage,  aiid  the  tike,  or  caaes  pre- 
senting the  aymptoma  of  some  we  11- recognized  disease,  diflering  from  tha  I 
ordinary  type  only  in  etiology,  such  as  epilepsy,  progressive  muMubr  atrophy,  I 
transverse  myelitis,  and  the  forms  of  mental  disease,  will  not  be  considered  here.  I 

Before  dealing  with  affectioiiB  invohnng  the  nervous  system  it  will  be  J 
neceeeary  to  consider  one  condition  which  often  complicatee  many  of  theae  I 
affections,  namely,  traumatic  lumbago,  after  which  the  true  tier\'ouB  aSections  1 
can  be  better  appreciated,  since  the  cRbcI  of  the  complicating  symptoms  of  1 
lumbago  can  be  properly  estimated.  T 

Among  the  most  important  of  the  affections  to  be  discussed  in  this  chapter  I 
are  two  which  are  treated  of  elsewhere.  Their  importance  and  ihe  fact  that  I 
the  traumatic  origin  gives  them  a  somewhat  different  stamp  warrants  their  1 
further  detailed  consideration  here.  These  affections  are  traumatic  neu 
thenia  and  traumatic  hysteria. 

Neurasthenia  is  one  of  the  commonest  of  nen'ous  afiections,  and  it  is  alss  I 
one  of  the  commonest  of  traumatic  diseasfs.     It  is  the  first  manifestation  of  I 
disintegration  of  the  nervous  system  from  any  cause,  and,  as  Dejerine'  has  ~ 
shown,  it  may  arise  in  the  lieafthy  organism  and  form  the  foundation  upon 
which  more  profound  degenerations  mav  develop,  either  in  the  indiviaunl 
or  in  his  descendants.     Its  origin,  as  will  be  shown  later,  is  more  often  psy- 
chical than  physical.     With  more  profound  disiotecmting  cau.see,  or  with 
causes  acting  on  a  weaker  organism,  there  mav  develop  an  affection  which 
betokens  more  pronounced  Jisint^jation  of  the  nervous  system,  and  which 
presents  more  marked  sjinptoms  of  deficit,  absolute  loss  of  function  instead 
of  impairment,  namely,  hysteria.     These  two  afiections  represent,  not  true 
diseases,  but  morbid  states  of  the  nervous  system ;  the}'  are  allied,  and  the 
flvmptoma  of  the  one  shade  into  ^ymptom^  of  the  other,  so  that  it  is  difficult 
to  fix  a  definite  boundary  lietween  thenL     As  will  be  seen  later,  the  majority 
of  the  cases  of  traumatic  hysteria  present  distinct  symptoms  of  neurasthenia,  i 
and  many  neurasthenic  cases  are  also  somewhat  hystencal.  ■ 

For  reasons  that  will  be  mentioned  later,  it  has  not  seemed  best  to  accept  J 
Oppenheim's  classification  of  traumatic  neuroses  as  a  separate  afiection  ;  but*  m 
on  account  of  the  prominence  given  to  it  in  literature,  a  brief  description  must  1 
be  devoted  to  it.  I 

In  the  section  on  pathology  I  shall  state  my  reasons  for  rejecting  the  old  J 
distinction  between  functional  and  organic  disease.     There  are  probably  fin*  I 
cortical  changes  in  cases  of  neurasthenia  and  hysteria.     In  the  severer  aodtfl 
more  chronic  forms  of  these  affections  it  is  probatile  that  the  changes  beconnS 
more  marked.     In  another  class  of  coses,  where  the  physical  injury  is  mon-^ 
pronounced,  there  are  probably  even  greater  changes  in  the  central  nervooa  * 
system.     I  have,  thereifore,  thought  it  justifiable  to  describe  this  class  under 
the  tenu  of  traumatic  sclerosis,  a  term  select«l  simply  for  convenience,     Ib 
euch  eases  I  believe  that  there  may  be  more  marked  changes  in  the  brain  and 
cord,  either  a  ditliise  or  dissenunated  sclerosis.     As  the  symptoms  in  these 
cases  have  considerable  resemblance  to  the  symptoms  of  hysteria  and  neuras- 
thenia, it  is  not  impossible  that  the  changes  in  these  two  a^ections  are  «milar 
although  not  so  pronounced.     In  a  limited  number  of  cases  the  morbid  pro- 
cess is  located  chiefly  in  the  spinal  cord,  giving  rise  to  a  special  form  of  disease  J 
which  demands  a  separate  aescription.     This  aflection  will  be  deecjibed  i 
traumatic  spinal  sclerosis. 

Etiology.  Tlie  affections  to  be  described  may  arise  from  injuries  of  various;! 
sorts.     The  injury,  however,  usually  has  this  characteristic  feature,  namely,T 

>  (.'bii^dlij  tlaiii  In  Huladlea  du  ■yiumc  neiveui. 
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tliat  it  gives  rise  to  a  general  jarring  or  concussion  of  the  whole  body,  and 
that  it  is  often  associate  with  profound  psychical  disturbances. 

Local  violence  is  much  less  likely  to  give  rise  to  general  disturbance,  un- 
leas  there  are  coexisting  psychical  factors.  In  most  cases  it  will  produce 
only  a  localized  injury  to  the  nervous  system  at  the  seat  of  the  blow,  giving 
rise  to  the  symptoms  of  a  focal  lesion.  A  severe  blow  on  the  head,  however, 
may  give  rise  to  general  cerebral  disturbances,  due,  probably,  to  the  general 
concussion  of  the  contents  of  the  skull.  Blows  upon  the  back,  even  of  mod- 
erate violence,  seem  also  peculiarly  apt  to  produce  symptoms  similar  to  those 
due  to  general  concussion. 

It  is  obvious  that  the  special  accidents  which  may  give  rise  to  general  con- 
cussion may  be  of  all  varieties — a  fall  on  a  sidewalk,  from  a  ladder,  down  a 
flight  of  stairs,  or  from  a  carriage,  any  violent  and  severe  blow,  especially  on 
the  head  or  back,  the  bufietting  of  waves,  electrical  shocks,  and,  above  all, 
railway  accidents  of  various  sorts.  When  the  individual  is  exposed  to  great 
mechanical  violence,  as  in  railway  accidents,  the  concussive  force  is  naturally 
much  greater  than  that  from  a  simple  fall,  and  the  chances  of  injury  are 
naturaSy  increased.  Even  in  the  less  severe  railway  accidents,  the  sudden 
stopping  of  a  train  mav  throw  the  individual  forward  with  considerable 
force,  and  he  may  then  be  thrown  backward  with  almost  equal  force  when 
he  strikes  the  seat  or  partition  in  front. 

The  amount  of  injury  to  the  nervous  system  cannot,  however,  be  measured 
by  the  intensity  of  the  physical  shock,  in  many  cases  another  factor  comes 
into  play,  sufficient  of  itself  to  produce  serious  results.  This  factor  is  the 
psychical  shock.  In  simple  falls  upon  the  sidewalk  or  in  accidents  where 
the  victim  is  at  once  rendered  unconscious  by  a  blow  on  the  head,  this  factor 
is  not  material,  but  where  there  are  terrifymg  or  distressing  circumstances 
attending  the  accident  the  emotional  disturbance  is  much  greater  than  the 
physicaL  Even  to  an  onlooker  a  great  railway  accident,  with  the  cries  of 
the  injured,  the  mangled  bodies,  and  all  the  distressing  circumstances,  will 
produce  a  most  profound  psychical  disturbance.  When,  in  addition,  there  is 
the  terror  from  the  |)er8onal  danger  incurred  it  is  not  remarkable  that,  even 
without  physical  injury,  the  victim  may  be  profoundly  affected.  Beside  the 
peneral  emotional  disturbance  the  terror  of  the  accident  may,  as  Charcot  has 
indicated,  give  rise  to  a  mental  condition  resembling  that  of  the  hysterical 
state.  The  victim  is  dazed  with  terror :  he  is  conscious  of  only  a  limited 
number  of  the  phenomena  of  the  external  world ;  there  is  a  clouding  of 
consciousness ;  a  limitaticm  of  the  field  of  consciousness.  This  condition  has 
been  thought  by  Charcot  to  he  closely  akin  to  the  somnambulic  stage  of 
hypnotism,  and,  just  as  in  the  hypnotic  state  a  slight  blow  on  the  arm  may 
give  rise  to  an  hystcricid  paralysis  by  suggestion,  so,  in  this  state,  by  a  pro- 
cei«»  of  auto-suggestion,  either  as  the  result  of  a  slight  blow  or  merely  from 
the  idea  of  injur}',  hysterical  paralyses  and  other  hysterical  syniptoiiis  may 
arise. 

Oi>penheim  and  Striimpell  are  disposed  to  lay  chief  stress  upon  these 
pfvehical  factors  as  the  most  potent  causes.  While  they  arc  of  great  impor- 
tance the  influenc*e  of  the  physical  shock  is  also  great,  and  of  late  there  has 
been  a  ten<lency  to  depreciate  it.  The  psycliical  factor  in  the  simple  fall  on 
a  sidewalk  Ls  usually  not  great,  for  it  is  an  accident  which  most  men  have 
rpjK*atedly  experienced  without  harm ;  the  injurious  effects  are  more  i)rol)a- 
hly  due  to  the  physical  shock.  When  the  victim  is  at  once  stuiiiKMi  by  a 
blow  there  L»  no  time  for  the  psychical  influences  to  take  effect.  In  a  rail- 
way acci<lent,  however,  these  j)sychical  influences  are  of  paramount  impor- 
tance. Physical  injury  is  more  likely  to  give  rise  to  coaisor  structural 
changes — traumatic  lumbago,  and  the  traumatic  scleroses ;  hut  when  the  in- 
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jury  is  due  chiefly  to  the  psychical  disturbances  we  are  more  li 
conditions  of  hysteria  or  neurasthenia.  In  many  cases,  howe'v 
factors,  physical  and  psychical,  coexist,  so  it  is  not  easy  to  say  w 
greater  influence. 

A  word  must  be  said  in  regard  to  predisposing  factors.  It  is 
traumatic  nervous  affections  in  children,  especially  affections  wh 
distinct  psychical  element,  such  as  hysteria  or  neurasthenia.  Th< 
however,  and  several  cases  have  come  under  my  observation  in  chil 
fifteen  years.  Men,  too,  are  much  oftener  affected  than  women,  b 
are  so  much  more  exposed  to  accidents.  Out  of  ninety  cases  oi 
four  were  women,  but  out  of  forty-six  cases  of  hysteria  and  m 
eighteen  were  women,  showing,  as  might  be  expected,  that  the 
factors  are  more  potent  in  women,  and  that  accidents  occurring 
are  more  prone  to  give  rise  to  psychical  affections. 

The  hereditary  nervous  taint  is  of  considerable  importance  as  a 
ing  cause.  A  comparatively  slight  injury  in  the  neuropathic  ma 
to  serious  consequences,  but  the  neuropathic  taint  is  much  more  ] 
predisposing  cause  of  hysteria  or  neurasthenia  than  as  a  cause  of  to 

If  there  be  pre-existing  disease,  especially  structural  disease  of  tl 
system,  trauma  may  greatly  aggravate  the  symptoms.     More  th 
have  seen  patients  in  the  initial  stages  of  tabes  or  paretic  dementia 
still  able  to  attend  to  the  duties  of  life,  rendered  incapable  of  fiirthi 
by  a  slight  accident  or  by  a  moderate  psychical  shock,  without  i 
sical  injury.     The  injury  seems  capable  of  hastening  the  morbid  pi 
that  the  patient  may  soon  after  become  ataxic  or  show  so  much  mc 
disturbance  as  to  require  restraint.     These  cases,  furthermore,  are  i 
since,  without  careful  inquiry  into  the  previous  condition,  the  physic 
erroneously  ascribe  the  entire  trouble  to  the  injury.     In  tubercu 
especially  m  syphilis,  the  injury  may  act  as  an  exciting  cause  for  tb 
tion  of  the  disease  in  the  brain  or  spinal  cord. 

When  once  the  injury  has  been  sustained  there  are  other  fact 
come  into  play  which  have  a  profound  influence  upon  the  progr* 
disease.  In  most  cases  of  illness  the  patient  feels  a  natural  anxi 
whether  he  will  recover,  and  as  to  how  soon  he  can  resume  work  an< 
for  himself  and  those  dependent  on  him.  This  anxiety  is  usually  ^ 
nervous  diseases,  especially  when  they  are  chronic,  for  thepatient 
an  exaggerated  idea  of  their  seriousness,  and  is  not  familiar  with  the 
outcome.  In  many  cases  of  nervous  disease  the  disorder  itself  giv< 
anxiety  and  depression.  In  cases  where  a  claim  for  damages  is  invob 
factors  arise  which  are  even  more  injurious.  After  a  railway  accident 
ners  for  the  accident  lawyers  sometimes  reach  the  scene  before  the 
train  and  the  surgeons,  and,  before  the  victim's  wounds  are  dressed,  tl 
him  that  he  has  sustained  incurable  injury,  for  which  he  is  entitled 
damages,  and  that  they  can  procure  them.  From  that  time  on  the 
harassed  with  preparations  for  a  trial.  Instead  of  the  absolute  rest  anc 
from  anxiety  essential  for  recovery,  he  is  exposed  not  onlv  to  the  nal 
inevitable  anxiety  and  excitement  resulting  from  his  accicfent  and  hii 
but  to  all  the  worry  and  confusion  of  a  suit  at  law — in  itself  sufficien 
great  distress  to  a  person  in  feeble  health.  Under  the  absurd  systen 
pertrf"  which  exists  in  this  country  he  is  made  to  undergo  repeated 
tions,  often  by  men  who  show  manifest  bias  and  distress  him  by  treatii 
a  swindler.  In  addition  the  lawyers  and  physicians,  sometimes  din 
more  often  unconsciously,  by  repeated  examinations  and  questioning 
symptoms,  and  in  such  nervous  states,  as  is  well  known,  the  patien 
susceptible  to  suggestion.     This  state  of  things  continues  for  a  yei 
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ldirtft»r»«  U  rmrbeil.  Tbeii  corner  the  trial,  with  all  iu  vexatious  and  d<y 
w\  nil)  rt«Mtv<I  extuuliuition.-;  and  the  auxiety  of  appeariuj^  in  i.'Oiirt  &.«  a 
^^m.  AArj-  tltH  »inte  question  of  apjieal  may  proloug  Qiatl«n  for  n  yeia 
■■av  During  all  tht»  lime  it  dulv  tiM  oftcji  happem  thai  nothing  malcrisl 
timt  '»  tbr  way  of  treatmeut.  ^he  attending  phynician  is  more  apt  t» 
MBVthrpBiimt  fur  the  trial  thno  tu  cure  Iiix  ailment.  The  patient,  thus 
McnLcantial  stlbnl  U>  ^1  well  By  doin^  nu  he  will  prejmiiee  hi»<  L'nse, 
JiTkethi  Doi  inciir  thv  ndiiim  of  n  swinifler,  lie  will  at  Ivaat  receive  a 
■A  HMJlir  award.  The  niixiety  about  the  claim  and  exdtetnent  of  the 
tamiumt  xaA  trini,  the  neglect  of  propcj-  treutuieni,  the  evil  reaulie  of 
Minim,  uiil  tbe  cum^iousiie^  tliat  recovrn-  would  prejudice  hta  interests 
■3lktvke|>l  up  for  «evexul  veors,  natiiraliy  huvu  u  nioxt  deJeterioua  iuflu- 
H^nd  Uter  tnav  enailv  convert  a  mild,  Ltimlile  trouble  into  a  severe, 
■«lUrdi>r;M.     '  ' 

%t!k  tk  rxteiiMViT  ui)e  of  oluctriotl  ciirrcut?  of  high  potential  a  new  source 
»  bv  liri-n  t>rou|7ht  iuto  daily  life,  and,  ae  thc^e  accidents  are  be- 
i:  ftwiupnl,  the  influence  of  electrical  sliocka  in  causins  ner\'oua 
ramm  important.      The  eytnptoms  resulting  from  these  knocks  are 
ver^Mtttn^    from  a  shock  from  lightning.     In  fatal  cases  the 
^  *  \\%w    \ttvn  *;ong«tion  iii  the  nl■r^■nu»  fjftem  with  nccasionnl 
K,aDil  a)t«ratti>nft  in  the  blood,  which  w  dark  and  fluid.     There  id, 
■  chenii<-a1  L-tiuV}j:«  in  the  Mood,  and  Pcterwin'  thinks  that  the 
t  anil    iii*arm»gw  the  molecular  clnicture  of  the  l>ody.     In 
la*  uiaiiituiiifl  iliat  there  may  bo  a  di»i>rgaiti/.ing  eflect  upon  the 

I,  mtuiiDf?  jinralyBis  from  eoarw  leaione.     Linemen,  and  others 

ji  daniErrouA  jMwitiims,  may  be  subjected  to  wverc  falli>,  from  the 

kaiyt  fYi-n  n  m<Mlemte  current  may  cansen  sudden  start;  in  other  cases 
htom^  cumtni  causes  severe  bunu  without  any  other  ^mptoms.  With 
—  luwauil  U»  el««:ftrical  afaocka  the  efibct  is  cbie^f  pyscbcal.  Electricity 
iiBTBUfl  nivrteriiiuii  a^nt.  In  tlve  form  of  lightning  it  ismnst  awe-inspir- 
V.  Ufl  it  hiv^  fmui  Ihc  eurliist  timw,  given  rixe  to  many  superetitiooti.  The 
■^n^iiv  Gual  areiiients  from  (he  currenbi  now  employed  have  given  riitc  to 
AT^  -ik-^i^non  iu  the  {irew.  Hence  an  electrical  ^hock  has  a  mwt  powerltil 
Ar\  ai>.«  tbr  imagiuation  even  of  educale<l  people.  \»  might  be  expected, 
m  nrrc.^it  alI<-<-tii>u4  rt^ulting  Irom  electrical  accidents  are  chietiy  of  a  neu- 
■thenif-  'T  hyrtfrit-al  character.  In  cai*a  where  the  symptoms  could  fairly 
■  M«nb«iJ  lo  the  electrical  «hock  and  nut  to  any  attendant  fall  or  bum, 
Mrir  laifihinL'  of  ihos*  tliat  I  have  seen  have  been  cai^es  of  hymen's — a 
Kji  jrmu^r  pri|»>rtion  thuo  \b  the  ca«e  with  accidents  fpim  other  caui«H. 
rWhiillHJ  1'  *^  unni^^carian-  to  cite  caiie^  showing  the  numoroui;  direct 
kft  t<f  tmiinia  ui>on  the  ner\'ou^  «!V8tem.  Among  them  we  mav  note 
—■iliai_i  roniu>i'in.  laceration,  and  kittening,  iovoMng  the  braiD  and 
H.  It  thr  ffvriphiiral  nervc».  It  is  aUo  generally  admitted  that  trauma 
p  ^c(  f^  a  direct  or  a»  an  exciting  cause  of  more  chrfioic  procaeee,  Mjcb  n 
«  en>irtlt«  anil  rlr'^eoeratinns.  The  nathology  in  these  nmilidno*  U  wd) 
t«BUr>l  and  (ho  -yruptoma  are  usualW  well  defined. 

T^patb'rl'-^'  •'*"  the  more  obscure  affections  is  still  very  vagut  Altboagfa 
^  y^rn  tuui-h  tli-cu^eil,  and  allhoogb  manv  pi^u-  have  been  written  npna 
JI  rut*  unfitrtiioandy  upon  a  very  wlender  Wi^  of  (act-  Tbe  eztnxoeljr 
kO  DamFjtT  t>f  aul'iiwi**,  comiidering  the  frwiunwry  of  the  i  *   "' 


baa*  pai^.  ''^J  o-rtaii)  writer  to  doubt  tbe  nality,  •»  at  IraK  tlie  Wftrity, 
t^  taeo*  in  (^luwtion.  The  ah>>eiice  of  aub^pnCT  •rratrA  to  aAm)  yr^k 
t  all  cww  «»»*  «-cIl.     Tlie  weaknew  of  this  argamcnt.  hn«rr«,  m  a.\amA 

•  %.  T.  M-*-  "«-  '*^-  ""■  '  "** 
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when  we  consider  that,  in  spit*  of  the  frequency  and  severity  of  neurasthenia 
not  of  traumatic  origin,  there  are  very  few  autopsies  in  this  disease  on  record ; 
yet  many  neurasthenic  patients  tio  not  get  well,  and  some  of  them  must  die 
from  some  cause  or  other,  if  not  from  neurasthenia  itself. 

Erichsen  believed  that  where  an  accident  had  given  rise  to  definite  physical 
injury,  especially  fracture  of  a  bone,  the  Bymptoma  of  concuseion  did  not 
appear,  that  the  \'iolence  expended  itself  upon  the  bone  and  did  not  exert 
injurious  effects  upon  the  nervous  system.  This  opinion  cannot  be  maia- 
tamed,  for,  in  a  number  of  cases  which  have  come  under  my  own  observe 
tion,  nervous  affections  of  various  tvpes  have  developed  as  the  result  of. 
injuries  which  also  caused  fractures,  eitner  of  a  large  or  small  bone. 

A  certain  amount  of  work  has  been  undertaken  on  the  experimental  side 
to  show  the  nature  of  the  changes  which  may  result  ft«m  conaission  accidenta. 

Mendel,'  believing  that  hypenemia  was  an  important  feature  of  the  early 
changes  in  general  paxalysis,  sought  to  excite  an  inteiiBe  chronic  hypenemift 
of  the  brain  in  dogs.  For  this  purpose  he  faetene<l  the  animals  on  a  revolY-^ 
ing  table,  with  their  heads  toward  the  peripherj'.  Bapid  revolutions,  125  tO' 
130  a  minute,  continued  for  half  au  hour,  produced  punctate  hemorrhanau 
Slower  revolutions  (110)  for  six  minutes  a  day,  produced,  aiter  some  wedo^ 
B^ptoms  of  general  paralysis,  and,  on  killing  the  animals,  he  fouud  adhe- 
sions between  the  skull,  the  meninges,  and  the  orain,  an  increase  in  the  nuclei 
and  cells  of  the  glia,  an  increase  in  the  number  of  vessels,  and  changes  in 
the  ganglion  cells.  Furatner"  repeated  Mendel's  experiments,  with  fewer 
revolutions  (60  to  80),  for  a  shorter  time  (one  to  two  minutes),  and  continued 
for  months.  He  found  double  primary  degeneration  of  the  lateral  eolumns 
and  of  a  particular  part  of  the  posterior  columns,  changes  in  the  optic  nerve^ 
and  changes  in  the  brain  similar  to  those  found  by  Mendel. 

Watson'  carried  on  a  rather  elaborate  series  of  experimeats,  the  aim  of 
which  was  to  show  that  concussion  accidents  were  not  liVely  to  produce  iniury 
of  the  spinal  cord.  He  dropped  dogs  from  a  height  of  twenty-five  feet,  hc^ 
nling  them  so  that  in  most  cas««  the  blow  was  delivered  on  the  nates.  From 
ms  experiments  he  (y)nclude<l  that  coucussive  accidents  never  produce  patho- 
logical changes  in  the  spinal  cord,  except  where  great  force  hne  lieen  applied 
to  the  spinal  columu,  and  those  cases  are  generally,  if  not  always,  compucated 
with  the  fracture  of  a  body  of  a  vertebra,  dislocation  of  the  same,  ruptura 
or  stretching  of  vertebral  ligaments,  or  severe  lesions  in  other  parte  of  thft 
body,  which  terminate  quickly  in  death.  The  symptoms  indicative  of  theeS' 
morbid  conditions  are  immediately  developed,  rarely  become  intensiiied  1^' 
reason  of  morbid  changes  occurring  in  the  spinal  cord,  exceptional  casoi 
being  limited  to  fractures  and  dislocations,  or  those  in  which  a  slow  hemOF* 
rhage  occurs,  causing  pressure  on  the  cord.  Watson's  conclusions,  however^ 
are  weakened  by  the  fact  that  he  regards  such  chonges  in  the  cord  as  hTpa*-' 
femia,  punctate  hemorrhages,  and  a  granular  appearance  of  section^  with  ID- 
distinctness  of  fibres  and  a  difficulty  in  making  out  the  axis  cylinders,  aft 
insignificant,  and  that  in  hardly  a  case  did  he  keep  his  dogs  alive  long  enou^ 
to  determine  whether  any  of  the  more  chronic  processes  might  develop. 
Schmous*  conducted  a  series  of  experiments  on  rabbits  by  placing  a  bit  0^ 
wood  over  the  spine  and  giving  it  repeated  blows  with  a  hammer.  The  ver- 
tebral canal  was  uninjured,  but  spinal  symptoms  were  produced,  and  various 
changes  were  found  in  the  cord— fine  granular  degeneration  of  the  ganglion 
cells,  swelling  and  enlargement  of  the  axis  cylinders,  foci  of  softening,  and 
taecicular  degeneration.     His  conclusions  are  as  follows ; 
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?iei^aiuDg  and  positive  anatomical  lesions. 
^  Glio^;^ — termination  in  tumor  formation. 

TlMse  experiments,  although  interesting  and  to  some  extent  suegestive,  are 
by  BO  meai^  conclusive.  Neither  the  rotation  employed  by  Mendel  and 
tBcr,  nor  the  concussion  experiments  of  Watson  or  8chmau8,  reproduce 
ckwelT  the  conditions  that  most  commonly  bring  about  morbid  manl- 
ioos  m  man.  Furthermore,  the  psychical  factor,  which  undoubtedly 
pkr^  A  great  part  in  many  of  the  cases  that  occur  in  man,  has  no  part  in 
■ek  experiments. 

Hiiinan  pathology  afibrds  some  information  with  regard  to  the  possible 
0ixt»  c^  trauma  upon  the  nervous  system.  At  the  autopies  of  several 
fommB  killed  at  a  great  railway  accident  at  Charenton,  Vibert'  found  very 
ihnwfant  ponctate  hemorrhages  in  the  upper  part  of  the  body,  and  he  sug- 
that  they  arose  from  lesions  of  the  nervous  centres.  Willigk'  found  in 
dilatation  of  the  finest  vessels,  with  infiltration  into  the  perivascular 
and  degeneration  of  the  coats  of  the  vessels.  Changes  in  the  lateral 
haTe  been  found  after  death,  in  patients  who  had  suffered  from  "  con- 
^  by  Dumesnil  and  Petel,'  and  also  by  Edes,^  who  has  called  attention 
w  the  occurrence  of  symptoms  of  spastic  paraplegia  in  certain  cases.  Gowers^ 
ttm  hai  found,  in  a  case  where  paraplegia  developed  some  days  after  the  in- 
jvT.  mhacute  myelitis  in  the  tnoracic  region,  chiefly  in  the  white  columns 
tmi  greateet  in  tl^e  pyramidal  tract. 

Sperling  and  Kronthal*  have  reported  a  case  showing  melancholia,  head- 
idke,  mental  impairment,  muscular  weakness,  and  circulatory  disturbances,  in 
MA,  after  death,  they  found  pronounced  arterio-sclerosis,  with  spots  of  slight 
in  the  white  matter  of  the  cord,  hemorrhage  into  the  cord,  and 
on  of  ganglion  cells  in  oneportion  of  the  cord.  Both  cerebral  and 
bioodvenek  were  sclerosed.  Bernhardt  and  KronthaP  report  another 
Wfwing  symptoms  of  hystero-neurasthenia,  where  the  patient  committed 
hr  hanfpng-  The  cord,  which  alone  was  examined,  showed  dissemi- 
wud  km  whicn  stained  more  deeply.  Here  the  glia  was  increased,  and  some 
zii  cyiiDders  were  lost ;  the  vessel-walls  were  much  thickened.  Both  these 
'showed  arterio-sclerosis  and  ^ts  of  slight  degeneration  in  the  white 
aee  of  the  cord.  Friedmann^ found  in  the  brain  extreme  hypersemia, 
ittadoo  of  the  smaller  vessels,  with  infiltration  of  their  sheaths  and  pro- 
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The  interpretation  of  these  autopsies  is  still  vague.  Oppenheim'  b 
degeneration  in  KronthaPs  cases  was  merely  the  result  of  the  art< 
and  he  thinks  that  neither  these  cases  nor  Friedmann's  can  fairh 
establish  the  pathology  of  the  traumatic  neuroses.  Friedman 
maintains  that  the  source  of  the  trouble  in  most  of  the  cases  ii 
The  concussion  gives  rise  to  a  tendency  tolfrequent  fluxions  with 
vasomotor  reflating  apparatus  is  weakened,  and  the  nutrition  o\ 
walls  and  their  resisting  power  is  at  last  impaired.  Clevenger'  hst 
without  any  definite  pathological  evidence,  to  refer  the  symptonu 
these  cases  to  injury  of  the  sympathetic  system  and  the  consequen 
changes. 

The  notion  of  functional  diseases  as  distinct  from  organic — thi 
ease  due  to  no  structural  change  in  the  diseased  organ — is  fas 
obsolete.  We  are  establishing  the  pathological  changes  of  epile] 
neuralgia,  paralysis  agitans,  and  other  affections  once  classed  as 
"Spinal  concussion,"  paralysis  due  to  molecular  disturbances  i 
without  structural  changes,  has  no  place  in  modem  pathology, 
concussion  "  is  equally  obsolete.  In  any  fatal  case  of  brain  inj 
properly  examined  structural  changes  can  be  found.  In  neurasi 
teria,  and  certain  allied  affections  the  notion  of  "functional  di 
holds  sway  in  many  minds. 

In  hysteria  the  symptoms  are  chiefly  of  cerebral  origin,  and  M< 
Bastian,^  among  otiiers,  have  attempted  to  apply  the  ordinary  ml 
ization  to  hysterical  anaesthesia  and  paralysis.  For  many  yeai 
have  been  made  to  refer  both  affections  to  alterations  in  the  bloo< 
the  affected  parts,  and  especially  to  vasomotor  disturbances.  In  ] 
of  traumatic  neurasthenia  and  hysteria  there  are  profound  distu 
the  circulatory  system — a  rapid  pulse,  palpitation,  impaired  circa 
diac  distress,  flushings,  etc. — which,  in  connection  with  the  scanty  p 
evidence,  would  favor  the  theory  of  a  vasomotor  affection.  This 
vasomotor  disturbance,  although  not  improbable,  has  little  positiv 
as  yet  in  its  favor,  so  that  we  must  regard  it  as  still  undetermined. 

Although  still  in  the  very  untrustworthy  domain  of  speculative  ; 
I  cannot  dismiss  this  subject  without  reference  to  certam  experimc 
seem  to  be  of  great  significance  as  pointing  out  the  way  for  futun 
In  an  elaborate  study  of  the  changes  due  to  functional  activity  in  b 
Hodge^  has  found  that  in  normal  fatigue  the  nuclei  decrease  in  si 
an  irregular,  jagged  outline,  stain  darker,  and  lose  their  open,  reti 
pearance ;  the  cell-protoplasm  shrinks  in  size,  and  shows  vacuolizal 
spinal  ganglia,  or  enlargement  of  the  peri-cellular  lymph-space  in 
brum  and  cerebellum,  and  has  a  lessened  power  to  reauce  osmic 
the  nuclei  of  the  cell-capule,  where  there  is  a  capsule,  decrease  in  size 
fatigue  has  a  close  kinship  with  neurasthenia,  and  it  is  not  improbal 
the  latter  affection,  we  may  find  changes  in  the  nerve-cells  of  a  simil 
of  a  more  pronounced  type. 

Reasoning  from  analogy,  therefore,  it  seems  probable  that  in  th 
functional  affections  we  have  at  first  cellular  changes  resembling 
scribed  by  Hodge.     These  may  give  rise  to  degenerative  changes 
those  described  by  Schmaus,  or  to  secondary  vascular  disturbances, 
the  severer  and  more  chronic  cases  to  more  pronounced  and  moi 
sclerotic  processes.     Such  a  pathology  is  as  yet  largely  speculat; 
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-^xauiiu^  cuu5<-i<.fU9>uess  aii«r  suuit;  iiiiervai.  xne  uiicousciuusneae  is  aue  lo 
fimt  injiiTT  of  the  brain,  probably  contusion.  With  more  serious  injurv  the 
marn  to  con^iciousneaB  is  naturally  delayed,  and  serious  symptoms  will  be 
HBifet  when  the  patient  comes  to  himself.  In  such  cases  it  often  happens 
fill  the  patient  has  no  memory  of  the  accident  or  of  events  immediately 
vseediiig  it.  Such  a  condition  is,  of  course,  more  often  found  in  cases  where 
hat  hm^  been  definite  injury  to  the  skull  or  its  contents,  such  as  fracture  or 
i3«rhnl  hemorrhage. 

In  «her  easses  the  symptoms  are  those  of  ordinary  surgical  shock — pallor, 
icntDea%  vertigo,  a  w€»&k  and  rapid  pulse,  coldness  of  the  extremities,  nausea, 
uBitiiig,  etc.  The  funtneas  may  go  on  to  actual  syncope,  and  the  memory 
i  fr^ntei  that  happen  during  this  period  is  much  impaired.  This  condition 
BT  huft  for  $eversu  hours. 

In  other  cmse^  the  symptoms  of  shock  are  slight  or  absent,  but  the  patient 
•  thr(i>wn  into  a  peculiar  nervous  state.  He  is  apparently  dazed,  he  performs 
vuMt*  actions  correctly  yet  in  a  sort  of  automatic  way,  and  he  has  no  sub- 
Bqoent  consciousneas  of  his  acts.  He  may  also  forget  events  that  happen 
BBediately  before  the  accident.  This  condition  is  closely  akin  to  the  som- 
■iLbalie  lactate  of  hypnotism,  and  its  importance  for  the  development  of 
ii£;^«9ffion  has  already  been  mentioned. 

In  other  casee  still,  the  patient  is  not  aware  of  the  injury  received ;  he  may 
Epmeoce  some  slight  pam,  and  feel  a  trifle  dazed  or  mint  for  a  moment ;  he 
MB  revives  and  goes  on  with  his  duties ;  in  a  railway  accident  he  will  relieve 
m  iDJiired,  cany  them  ftom  the  wreck,  and  do  many  similar  acts.  After  a 
irring  interval  symptoms  develop.  The  symptoms  of  neurasthenia  and 
nCerta  are  apt  to  come  on  suddenly :  after  the  patient  gets  home  and  is  free 
Ml  excitement  he  may  break  down  in  a  fit  of  njrsterical  weeping,  or  pass  a 
vpfew  nig'ht,  and  the  next  day  begin  to  complain.  In  other  cases,  especially 
u  tiie  scleroses,  the  symptoms  are  of  more  gradual  onset.  Local  injuries 
IT  cause  temporary  disturbance,  and,  not  until  the  patient  recovers  from 
mq  do  0eriou:^  fiymptoms  manifest  themselves.  There  is  seldom  an  interval 
■MTHre  than  two' or  three  days  free  from  any  morbid  symptoms,  but  it  may 
i  oomber  of  weeks  before  they  become  sufficiently  pronounced  to  disturb 
patient  materially  or  to  demand  the  interference  of  a  physician. 
D  rare  cases  pronounced  mental  symptoms  appear  soon  after  the  injury, 
pf  .^.mm^^nlv  f  fi#>rp  L«  a  conditioH  of  extreme  nervous  excitement.  in«<^»mnia. 
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TRAUMATIC    LUMBAGO.     (Strain  of  the  Mueoles  of  the  Back.) 

Although  not  jiroperly  &ii  affection  of  the  iiervoua  svstem,  traumatic  lum- 
bago may  be  described  with  the  traumatic  nervous  afiectioDS,  because  it  ia  a 
very  commou  complication  of  Buch  affectione,  and  because  it  formerly  gaye 
riae  to  erroneous  theories  as  ta  the  nature  of  some  of  these  afiections.  The 
pain  and  stiffness  in  the  back  which  it  causes  have  often  been  referred  to  di»- 
easee  of  the  spinal  cord. 

The  H^comjianying  diagram  (Fig.  40)  shows  clearly  the  size  of  the  mus- 
cular mass  which  is  attached  to  the  vertebral  coluiim  in  the  lumbar  r^on, 


HortiootBl  wctloa  ihrougb  (be  bolj' Ht  the  umtilllcDi.  (After  Bra ume.)  Tbe  doable  Hoe  nurU 
Ihe  boundkrr  ot  tbe  McnoQ.  A.  Cauda  equlns,  B.  C*nll«ge  bMoeea  tbe  third  kod  fouiUi  Inmljar 
vertebne.    C.  Erector  ii^Die.    D.  Vvmt.    E.  l)iudntua  lumbonim. 

but  it  docs  not  show  the  coni)>lexity  nf  the  ti^ues  which  make  up  this  maw, 
which  includes  teudoni',  ligaments,  fasciie,  and  small  bloodvessels  aod  ner\'e)i, 
OS  well  as  nmsciilar  substance. 

Traumatic  lumbago  is  due  to  physical  eautjes,  and  it  may  ariiw  either  from 
a  direct  blow  upon  the  back  or  front  violence  which  leads  to  a  twisting  or 
wrenching  of  the  trunk.  It  is,  therefore,  esiiecially  common  in  railway  acci- 
dents and  collisions,  where  the  victim  is  tossed  lille  a  shuttlecock  back  and 
forth  between  the  seats.  Where  the  phj-sical  injury  has  been  severe  the 
victim  usually  shows  the  ordinary  signs  of  sui^cal  shock,  or  he  may  even 
lose  consciousneK<.  Rarely  he  may  think  himself  at  first  uninjured,  the 
symptoniH  developing  after  a  few  hours. 

Tne  striking  feature  of  traumatic  luniltago  is  pain  in  the  back.  The  pain 
is  usually  nifxleratc  in  severity,  and  seldom  becomes  sharp  or  lancinating 
while  the  juiticnt  is  at  rest.  Any  attempt  at  movomcnt,  however,  increasei 
the  pain.  The  muscles  are  consequently  kept  bv  reflex  action  in  a  state  of 
Ionic  spa.'in.  The  jtatient  moves  slowly  and  delibcratelv,  in  order  to  avoid 
any  jar,  the  back  is  held  stiff)  and  when  he  stiHiiis  there  is  little  or  no  bend- 
ing of  the  spine ;  he  turns  the  head,  but  he  avolils  any  twisting  of  the  trunk ; 
he  often  walks  with  his  hand  upon  the  back,  protecting  and  supporting  the 
painful  part.  Otlicr  nuiscles  arc  apparently  uflectcd.  The  importonce  of  the 
vertebral  nmsclcs  in  fixing  tlic  spine  and  affi>nling  a  firm  basis  for  other  move- 
ments is  seldom  fully  appreciated,  but  it  is  ver}-  great,  and,  as  the  vertebral 
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nuKla  cannot  be  moved  without  pain,  the  limbs  cannot  act  with  their  full 
^nnzth,  because  they  require  the  co-ordinated  eimultaneoua  action  of  the 
refteDml  musclee  to  aHbru  support  for  their  extreme  contraction.  The  legs, 
ud,  to  a  leaser  degree,  the  arnui,  are  therefore  weak.  Furtherniore,  as  the 
rencbral  muscles  can  no  longer  act  pro]>erly,  the  action  of  the  abdominal 
muxcles  is  impaired,  and  the  expulsive  movements'  are  less  well  performed,  so 
thit  defecation  and  micturition  are  no  longer  performed  naturally.  There  is 
»iieniie  of  greater  effort,  and  it  eeeme  an  if  a  greater  strain  were  required.  It 
H  harder,  too,  to  perform  the  last  expulsive  movemeiitH,  so  that  there  may  be 
1  little  dribbling  of  urine.  There  is  never,  however,  any  involuntary  dis- 
ch«r|{e  of  urine  or  feces  or  any  true  incontinence. 

Tbe  altitude  and  bearing  of  the  patient  are  characteristic,  from  his  efibrt 
lotvoid  any  jar,  bend,  or  twist  of  the  spine.  (Fig.  41.)  If  he  be  made  to 
IkthI  forward,  or  to  one  side,  the  rigidity  become:<  more  manifest,  and  expres- 


iba^.    (l>F.«cuii.) 


•ilia-  of  pain  arc  at  once  elicited.  In  the  severer  cases  the  pain  may  Iw  so 
girai  an  to  cause  rednei«  or  pallor  of  the  face,  an  outcry,  an  oulburst  of  sweat 
00  the  forehead,  faintness,  or  a  (piickened  or  weaker  pulse.  If  the  s|)iiie  he 
niialcil  or  jarre<)  by  any  method,  us  by  the  [)hysiciun  chispiiig  his  hands  over 
ihe  [tatient's  head  and  pulling  down  suddenly,  the  pain  is  even  greater.  The 
WMlor  spina;  muscles  may  l)e  felt  tense  and  firm  to  ihc  louch.     Then 


ijm-ial  sfitsitivenras  of  the  skhi,  an<l  the  teixlenu 
urer  the  rnus<-le)i  by  the  side  of  the  ^|>ine  than  ov< 
Ifiidvmcwt  l>c  at  all  marked,  firm  pressure  on  the 
incnnse  in  the  rupiditv  of  the  pulse,  and  othei 
(Mannkopf.)'     Sensibility  is  uni]n])aire<l.     The  ki 


■  iiitirktil 

r  the  sj)i(ie  ilsi^lf  If  the 
tender  sjnit  will  ciuisc  iiii 
munifo'tations  of  piiln. 
i*-jcrk  is  somewhat  ex»^'- 
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gerated,  the  movement  is  quick,  but  the  excursion  is  short,  as  if  helc 
The  jar  causes  pain,  and  thus  inhibits  the  movement.  There  ma 
evidences  of  exaggeration  of  the  reflexes,  such  as  front-tap  contw 
the  reflexes  are  not  exaggerated  beyond  normal  limits,  and  are  n 
than  we  often  see  as  a  result  of  painful  conditions. 

In  addition  to  these  symptoms  there  may  be  various  general  sym] 
to  the  pain  and  confinement,  such  as  loss  of  appetite,  constipation 
like.  Owing  to  the  difficulty  of  getting  into  a  comfortable  positii 
the  pain  on  any  slight  movement,  sleep  is  very  apt  to  be  disturbed 
general  health  may  suffer  in  consequence. 

Traumatic  lumbago  is  not  often  an  independent  affection.  It 
more  frequently  seen  as  a  complication  in  various  forms  of  traumati 
diseases,  where  it  may  obscure  the  clinical  picture  and  add  to  the  di 
diagnosis.     In  most  instances,  however,  its  presence  can  easily  be  d< 

The  diagnosis  is  not  difficult.  Careful  examination  will  reveal  an; 
affection,  such  as  fracture,  dislocation,  or  spinal  caries.  Neuralgia  is 
by  a  more  acute,  shooting  pain,  often  increased  on  motion,  but  co. 
certain  nerve  distributions.  Examination  may  reveal  Valleix's  p4 
the  muscular  rigiditv  and  tenderness  are  less  pronounced. 

In  some  cases  of  hysteria  and  neurasthenia  there  is  very  great  pa 
back,  usually  described  in  much  more  emphatic  terms  than  the  pain 
matic  lumbago.    The  patient  says  that  a  knife  is  sticking  into  the  b 
the  spine  seems  to  be  opening  and  shutting,  and  uses  other  extrava 
pressions.     Motion  and  jarrmg  aggravate  this  pain,  too,  so  that  tl 
spasm  of  the  erector  spmse  muscles  may  be  present.     The  pain  is 
rather  higher  up  than  the  pain  of  traumatic  lumbago,  or,  at  an^ 
shoots  up  the  spine  to  become  connected  with  the  "  pain  at  the  bat 
brain  "  so  often  complained  of.     The  spinous  processes  themselves 
extremely  tender  to  the  touch,  but  the  muscles  by  the  side  of  the  e 
less  sensitive.     A  slight  touch  usually  causes  more  pain  than  deep  j 
The  two  conditions  may  coexist,  the  "  spinal  irritation  "  of  neurasthen 
associated  with  lumbago. 

The  pathology  of  lumbago  is  quite  unknowTi.     It  is  assumed  that 
tearing  of  certain  muscular  or  ligamentous  fibres,  which  is  certaii 
probable.     In  some  cases  there  may  have  been  a  slight  dislocatioi 
vertebrae,  or,  more  frequently,  probably,  an  arthritis  of  some  of  th 
vertebral  articulations. 

In  injuries  involving  the  neck  and  the  upper  part  of  the  spme  we  b 
similar  symptoms  in  that  region.  In  such  cases  the  arms,  as  migh 
pected,  show  greater  weakness  than  the  legs,  and  there  are  often  sy 
suggesting^ some  injury  or  disturbance  of  the  brachial  plexus. 


TRAUMATIC    NEURASTHENIA. 

One  of  the  most  frequent  effects  of  severe  injury  upon  the  nervous 
is  the  production  of  a  state  of  nervous  weakness  or  nervous  exhai 
neurastnenia.  In  about  one-third  of  all  the  cases  of  traumatic  nerv 
ease  coming  under  my  own  observation  I  have  been  led  to  consider  tl 
of  nervous  weakness  as  the  chief  trouble ;  but  it  often  exists  in  coi 
with  other  affections.  In  any  case  of  serious  disease,  no  matter  i 
nature  or  its  origin,  we  are  apt  to  see  a  condition  of  neurasthenia 
manifestation  of  general  asthenia,  although  in  many  of  these  cases 
vous  weakness  is  not  especially  prominent.  So,  too,  in  the  majority 
matic  cases  a  condition  of  neurasthenia  is  apt  to  supervene  or  to 
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Con^uently  it  becomes  a  difficult  matter  to  define  its  importance  and  to 
(iiflferentiate  cases  of  pure  neurasthenia  from  neurasthenia  associated  with 
other  forms  of  nervous  disease. 

The  causes  of  neurasthenia  are  various.  Non-traumatic  neurasthenia  may 
arise  from  both  physical  and  psychical  causes ;  it  may  develop  as  a  result  of 
acute  infectious  diseases,  gastnc  disorders,  or  uterine  affections,  or  it  may  be 
due  to  grief,  anxiety,  or  mental  strain ;  often,  indeed,  the  physical  and  psy- 
chical ractors  may  be  combined.  The  same  is  true  of  traumatic  neurasthenia. 
In  the  stress  that  has  lately  been  laid  on  the  psychical  factor  in  the  etiology 
of  traumatic  nervous  affections  the  physical  factor  has  been  somewhat 
slighted  Neurasthenia  may  follow  an  ordinary  fall  on  a  slippery  sidewalk, 
or  down  two  or  three  steps,  where  there  has  been  no  special  psychical  dis- 
turbance ;  but  the  most  severe  and  pronounced  cases  usually  arise  where  the 
p^chical  factors  are  greater.  Some  of  the  severest  cases  are  to  be  seen  in 
the  survivors  of  great  railway  accidents,  who  may  have  suffered  very  little 
phvgical  injury.  The  symptoms  are  oflen  much  influenced  by  the  psychical 
fikiore.  Neurasthenia  may  also  develop  secondarily  as  the  result  of  the 
physical  suffering  from  other  injuries,  especially  when  associated  with  the 
causes  of  anxiety  and  worry  already  referred  to. 

Von  Hnsslin*  thinks  that  only  persons  with  a  predisposition  to  neuroses 
«uflfer  from  traumatic  neurasthenia,  but,  in  many  cases,  no  evidence  of  pre- 
disposition can  be  found.  The  victims  had  previously  good  nervous  organiza- 
tions, with  no  history  of  inherited  or  acquired  nervous  taint.  This  is  what 
^e  might  expect,  for  neurasthenia  is  the  most  readily  acquired  form  of 
tiervous  weakness,  and  it  can  hardly  be  considered  a  type  of  degeneration. 
The  essential  elements  of  traumatic  neurasthenia  are  the  same  as  those  of 
^her  forms  of  neurasthenia.  The  weakened  nervous  system  usually  shows 
no  definite  loss  of  function,  but  it  is  incapable  of  persistent  and  prolonged 
efibrt.  While  the  patient  may  perform  many  acts  apparently  as  well  as  ever, 
they  are  done  at  a  greater  cost  than  in  health,  the  subsequent  exhaustion  is 
more  profound,  and  a  week's  suffering?  may  pay  for  an  hour's  effort.  With 
this  the  power  of  persistent  mental  and  physical  application  is  diminished. 
The  neurasthenic  cannot  perform  the  ordinary  daily  routine  of  life,  or  do  any 
w<jrk  ref|uiring  persistent  and  constant  application.  The  powers  which  at 
first  seem  normal  are  soon  exhausted. 

The  second  element  in  traumatic  neura^^thenia  Is  that  of  irritability,  oflen 
mauif(^te<l  as  irritable  weakness ;  the  nervous  syrJtem  resj)oii(Ls  to  weaker 
iitimuli,  an<l  stimuli  which  are  scarcely  noticed  in  health  give  rise  to  un- 
pleasant or  distressing  effects.  This  combination  of  an  unduly  irritable  ner- 
vou'i  system,  with  incapacity  for  protracted  effort,  is  characteristic  of  all 
foniL**  of  neurasthenia. 

The  mental  symptonts  vary  greatly.  In  ca<os  due  to  physical  causes  they 
are  lw5s  pronounceil,  but  in  cases  due  to  j)sychical  causes  they  may  become 
one  of  the  most  marked  and  distressing  features  of  the  disease.  The  com- 
monest and  most  i>erslstent  symptoms  are  nervousness  and  irritability.  The 
patient  starts  at  a  sound  ;  the  slamming  of  a  door  distresses  him  ;  every  slight, 
uniL«ual  noise  makes  him  start ;  he  is  fretful  and  fault-finding ;  his  children, 
of  whom  he  was  once  devotedly  fond,  he  dreads  to  have  near  him  lest  their 
noise  disturb  him  ;  if  he  w  able  to  be  about  he  can  no  longer  endure  the  petty 
annoyances  of  life  ;  he  is  captious,  querulous,  and  irritable  ;  he  can  no  longer 
gft  <m  comfortably  with  his  fellows  ;  in  short,  he  presents  the  familiar  picture 
of  the  complaining,  irritable,  ner\-ous  invalid.  In  cases  due  to  railway  acci- 
dent«»  the  victim  often  has  a  peculiar  dread  of  railways;  the  whistle  of  the 

1  MUHer's  Handbuch  der  Neurasthenie,  p.  62. 
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locomotive  and  the  noise  of  the  train  may  cause  alarm,  and  he  d 
into  a  train  to  take  a  journey. 

In  many  cases  mental  depression  is  a  very  marked  feature.     \ 
sion  is  most  frequently  personal,  referring  to  the  patient's  chai 
covery ;    he  is  often  hypochondriacal.      The  introspection,  com 
neurasthenic  patients,  leads  him  to  dwell  on  his  symptoms,  to  exa 
slightest  ills,  and  to  look  with  gloom  and  apprehension  on  the  fut 
this  may  be  coupled  the  depression  that  comes  from  fear  of  finan 
rassment  or  the  dread  of  absolute  penury.     Some  patients,  howe^ 
markably  brave  in  combating  their  ill-feelings ;  they  force  their 
the  background,  make  light  of  their  symptoms  as  much  as  they  ca 
serve  a  calm,  hopeful  demeanor  through  it  all,  understanding  the 
their  symptoms,  yet  requiring  close  questioning  before  they  will  tel 
real  sufferings.     The  depression  may  vary  greatly  in  intensity,  soi 
experiencing  sudden  waves  of  intense  depression  which  come  i 
suddenly  and  last  for  a  considerable  time. 

In  addition  to  these  two  striking  symptoms  of  irritability  and  i 
other  mental  symptoms  are  also  seen.     The  spirit  of  doubt  and  h 
not  uncommon.     Every  task,  even  writing  a  fetter,  seems  Hercule 
is  only  after  much  effort  that  the  patient  can  bring  himself  to  un< 
When  it  is  done  there  may  be  questionings  and  doubtings  as  to 
performance.     Certain  insistent  and  dominant  ideas  may  assert  tl 
such  as  are  seen  in  the  milder  forms  of  the  insanity  of  doubt.     The 
anxious  and  apprehensive ;  he  dreads  solitude,  the  dark,  a  crowd,  i 
trains,  but  the  dread  is  often  more  from  association  or  from  the  f 
pending  calamity  to  himself;  the  intention  psychoses,  such  as  age 
are  rare. 

The  mental  powers  are  somewhat  impaired.     The  power  of 
mental  application,  as  has  been  said,  is  diminished.     Attention  ai 
hension  are  weakened.     In  the  great  majority  of  cases  the  patient  is 
of  doing  anything  very  long ;  he  rarely  reads  for  more  than  a  few  n 
a  time,  and  does  not  care  to  listen  to  reading  much  more  than  th 

?atients  read  over  one  hour  in  the  twenty-four,  and  that  not  cona 
n  a  part  of  the  cases  this  is  due  to  the  fact  that  reading  tires  the  e 
creases  the  headache.  The  judgment  is  seldom  accurate;  the  pa 
neither  think  nor  work  so  well,  but  the  memory  is  not  much  impaire<i 
from  pain,  the  patient  may  demand  absolute  rest,  and  therefore  he  i 
apathetic.  True  apathy,  liowever,  Is  of  graver  significance,  and,  wl 
ciated  with  pronounced  loss  of  memory  and  actual  mental  impai 
points  to  more  marked  changes  in  the  brain. 

Emotional  disturbances  are  common.  One  of  the  victims  of  a 
accident,  whom  I  once  saw,  after  working  at  the  wreck  attending  the 
came  home  quietly,  told  his  story  calmly,  and  then  burst  into  tears- 
manifestation  of  a  profound  pycliical  shock.  Many  neurasthenics  t 
to  shed  tears  w^hen  any  unpleasant  or  distressing  subject  is  brought 
attention,  and  some  show  rapid  transitions  from  tears  to  laughter. 

One  of  the  gravest  and  most  distressing  symptoms  is  insomnia.  Ii 
thenia  from  physical  injury  it  is  less  severe,  Imt  in  neurasthenia  from  ] 
shock  it  may  form  one  of  the  chief  subjects  of  complaint.  The  patiei 
to  go  to  bed  at  all,  and,  although  sleepy,  he  cannot  get  to  sleep.  - 
the  insomnia  is  due  to  the  pain  which  conies  from  any  unguarded  mc 
at  other  times  it  is  due  to  extreme  restlessness  or  to  the  |)sychical  shock 
sleep  conies  it  is  attended  with  bad  dreams,  often  referring  to  the 
but  always  of  a  distressing  character. 

Sensory  Symitoms.     One  of  the  chief  symptoms  of  traumatic 


Menoe  ol  Deuraiitheaia  iDtensities  all  ttie  ayniptoms.  Tbe  pain  la  more  mteiuie, 
Md  uAmi  iihool^  all  over  the  body ;  neuralgia  is  a  common  complication  ;  the 
■aOHit  may  describe  the  feelings  in  most  graphic  ways,  as  if  an  electric 
■Barr  were  moving  up  and  down,  ae  if  the  spine  were  pulled  apart,  or  as  if 
t  racket  iron  were  thnist  into  it.  In  other  cases  the  pain  is  duller  and  of  a 
■ore  dn^png  character.  In  a  few  cases,  especially  if  tbe  injury  be  higher  up 
m  tbe  ^ae.  the  pain  is  above  tbe  lumbar  region. 

bi  additioo  to  the  pun  there  is  pronounced  hypenestheBia.  Tbe  vertebm 
mJ  tbe  adjacent  parts  become  exceedingly  seoBitive,  not  Only  to  deep  pres- 
BR.  boi  aL^i  to  a  light  touch.  Sometimes  the  sensitiveness  may  exist  only 
■r  deep  pr^wire.  sometimes  only  for  touch.  Touching  or  pressing  the  tender 
«R  IP  iMuallr  attended  by  an  mcrease  in  the  pulse-rate.  Headache  is  com- 
MML  and  is  increased  by  excitement  or  mental  application.  It  is  rather 
MR  MMiunoa  Id  the  back  of  the  head,  the  "  pain  at  the  base  of  the  brain," 
h1  oAcn  is  of  great  severity.  Tbe  pain  in  the  back  and  head  may  incapaci- 
tt  tbe  p*tient  for  days,  demanding  absolute  rest,  quiet,  and  darkness. 

I^ine  in  other  parte  of  the  body  are  not  uncommon.  Many  of  them  are 
'  a  neuralgic  character.  If  there  have  been  a  blow  on  any  portion  of  the 
kIt.  this  region  is  apt  to  be  the  starting  point  of  pain. 
Hypenesiheeia  is  another  common  sensorv  disturbance.  The  bypenesthesia 
'  tbe  back  has  already  been  mentioned,  Dut  it  may  extend  over  the  whole 
tiv  nr  over  definite  portions.  The  nervous  system,  responding  to  weak 
iMoli.  nisy  sufler  pmn  from  conditions  that  would  hanjly  be  noticed  in 
ittltb.  Ca&i«e  clotning,  rumpled  bedclothes,  hard  seats,  and  the  like,  may 
n  rue  to  actual  pain.  The  hypeneethesia  may  extend  to  the  special  senses  ; 
raof;  seeota,  noises,  and  bright  lights  increase  the  headache  or  the  sense  of  dis- 
mKkrt.  Paneethesia  of  ditTereat  sorts,  tingling,  burning,  flushing,  crawling, 
h1  tbe  like,  are  common.  AnKsthesJa  does  not  occur.  If  we  find  any  form 
'  ■imthrrin  we  may  conclude  that  there  is  some  more  serious  disturbance 
r  the  nervoiM  system. 

<>f  symptoms  referable  to  the  special  senses,  the  visual  <listurbances  are  of 
M  gremt«Ht  importance.  It  may  be  eajd  of  these,  as  of  other  neurasthenic 
rmptonki,    (hat  symptoms  of  deiScit  are  not  often  met  with.     Asthenopia 

tW  chief  trouble.  In  most  cases  central  vision  is  unimpaired  unless  there 
e  «rmr»  of  refraction,  but  the  visual  power  is  soon  wealcene*!,  and  it  mav 

.r.:,ll^    f.,11    ..«•    If  rhp   t«U    h«   t,«i    l-.„.r   <v.„.;.,..™I        Th,.   ,.™„i;tl-.r,    ^f    ihV 
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thenia,  and  Fig.  43,  from  a  patient  who  presented  dietinct  i 
eymptoiuB  without  other  hpterical  stigmata,  shows  a  distinct,  thou 
great,  contraction  of  the  field. 


CoDliacKd  vUnal  Held  In  limuniiUc  ngurMtheolB.    (Pettoiul  ot«er»tIon.) 


Various  German  obsen-ers  (Forster,'  Koiiig,  Wilhrand  and  Sangi 
lately  called  attention  to  a  condition  often  obnerved  in  the  visual 
neiiranthenics,  which  indicates  the  fatigue  which  is  so  easily  induced 
conditions.  If  the  field  be  tested  from  the  [leripher^-  to  the  centre, : 
outward  from  the  centre  to  the  periphery,  the  second  field  will  be  fou 
the  smaller.  (Shifting  tj-pe,  VerschicbungHtypus.)  This  is  due  to 
that  the  i>eripheral  portions  of  the  fielil  speedily  become  fatigued, 
method  of  detecting  this  fatigue  of  the  peripheral  portions  of  the 
been  described  by  Wilbrand  and  Sanger.'  (Fig.  44.)  The  testing 
moved  along  the  horizontal  meridian  of  the  ]>erimeter  from  the  temj 
to  the  nasal.  At  0  the  object  first  appears  on  the  temporal  side,  at 
disappears  on  the  na^l  side.     It  is  at  once  moved  bacK  over  the  s 


1  Wllbrand  und  Saenger.  op.  d 
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ridiin  to  the  temporal  aide,  where  it  will  be  found  to  disappear  at  aome  point 
DOier  the  centre,  aa  2.  It  ia  then  moved  back  in  the  same  way  to  the  nasal 
sAa,  when  it  disappear  at  3,  and  so  on.  Another  method,  described  by 
Forfler,  has  been  c&tled  by  Scbiele'  the  diametral  method.    The  object  u 


BmmIt  Uat  for  oontiMtlon  Of  tbs  t1*iuI  Hold  (Tom  Otlgua.    (WiubxhdO 

mored  in  on  all  the  meridiana  of  the  temporal  field,  across  to  the  nasal  field, 
ud  the  points  of  appearance  and  disappearance  are  noted.  This  may  give  a 
field  dmilar  to  that  inclosed  by  the  unoroken  line  in  Fig,  46.  After  a  period 
of  rert  the  process  is  repeated  on  the  meridians  of  the  nasal  field,  and  a  field 
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■iinilar  to  that  inclosed  by  the  dotted  lines  may  be  observed.  The  liniilation 
of  ibe  field  on  the  side  toward  which  the  object  U  moved  is  due,  of  course,  to 
ibe  speedy  exhaustion  of  the  retina.  Tests  made  in  ihe«  various  wayn  thus 
»fford  a  very  trustworthy  indication  of  the  easily  induced  fatigue  of  the 
retina.  It  ia  needless  to  say  that  such  tests  require  the  use  of  the  perimeter. 
In  addition  to  these  sensory  symptoms  referable  to  the  eyit>  there  are  also 

>  Arch.  f.  Augenbeilk.,  x>l. 
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certain  indications  of  motor  weakness.  On  closure  of  the  lids  it 
be  noted  that  the  closure  is  incomplete,  and  that  the  lids  constao 
The  pupils  are  often  large,  and  react  to  very  slight  stimuli ;  at  t 
light  is  thrown  on  them,  they  contract  at  once  and  then  dilate  s 
though  the  light  is  still  thrown  on  them,  contracting  and  dilatinfi 
This  may  happen  independently  of  light  or  accommodation.  W 
has  been  slight  hyperraetropia  or  astigmatism,  compensated  by  the 
accommodation,  the  patient  will  complain  of  a  failure  of  vision,  • 
weakness  of  the  muscles  of  accommoaation,  which  has  been  first 
by  the  injury.  Insufliciency  of  some  of  the  external  muscles  of  the 
cially  the  internal  recti,  may  also  be  noted,  but  there  is  never  any 

Aural  symptoms  are  less  pronounced.     The  chief  complaint  is  o: 
hyperaesthesia.     Even  the  slightest  noise  in  some  cases  seems  to  agg 
headache  and  the  various  pains,  while  loud,  sudden  noises,  such  as 
ming  of  a  door,  prove  very  distressing.     Some  patients,  too,  are 
susceptible  to  sounds  of  a  certain  character.     One  man  under  m 
tion,  who  was  much  disturbed  by  noise,  could  still  listen  to  music  o^ 
character,  but  he  could  not  bear  to  hear  singing  by  a  soprano  voice, 
himself  any  high  notes,  although  he  could  sing  and  enjoy  singing  in 
register.     Bagmsky*  has  found  that  perception  of  the  wnispered  vo; 
the  tuning-fork  was  diminished  in  some  cases,  and  that  the  sound  ol 
was  not  so  well  perceived  by  bone-conduction.     This  he  ascribes  to 
cause,  although  he  does  not  absolutely  exclude  labyrinthine  afiectic 
turbances  of  smell  and  taste  have  also  been  noted,  chiefly  in  the 
hypersesthesia,  the  patient  being  much  disturbed  by  certain  odors  oi 

Motor  Symptoms.    The  motor  disturbances  of  neurasthenia  ro 
many  respects  the  sensory.    Symptoms  of  absolute  deficit,  such  as  pai 
not  occur,  but  symptoms  of  weakness  are  very  common.     In  traunc 
rasthenia  muscular  weakness  is  the  rule.    In  some  non-traumatic  cas 
the  symptoms  are  chiefly  cerebral  (cerebrasthenia),  Lowenfeld  claims 
muscular  strength  may  be  unimpaired ;  but  that  must  be  rare,  and 
matic  cases  wholly  exceptional.     The  degree  of  muscular  weakness  i 
greatly,  from  inability  to  walk  across  the  room  to  merely  an  impain 
to  walk  long  distances.     The  gait  may  present  nothing  unusual,  unl 
often  the  case,  there  be  also  a  traumatic  lumbago,  when  the  chan 
features  of  that  condition  are  added.     In  some  cases  the  condition  < 
tenderness  ("spinal  irritation"  of  old  writers)  may  lead  the  patient 
similar  precautions  against  sudden  movements  or  jars.     The  gait  may 
guarded,  feeble,  and  somewhat  uncertain  from  weakness,  but  there  u 
ataxia.     When  asked  to  stand  with  the  eyes  closed  and  the  feet  close 
it  may  be  noted,  first,  that  it  is  difficult  to  make  him  close  the  ej 
lutely,  and,  second,  that  there  may  be  considerable  swaying,  althou^ 
so  pronounced  as  in  tabes. 

In  many  cases  there  is  manifestly  diminished  muscular  strength,  a 
by  the  dynamometer,  but  in  other  cases  the  weakness  is  manifested  ri 
the  lack  of  endurance.  The  dynamometer  needle  can  be  forced  u] 
average  point,  but  it  cannot  be  kept  there  long ;  the  patient  can  pi 
heavy  a  dumb-bell  as  ever,  but  he  cannot  hold  it  up  as  long ;  if  th 
of  muscular  work  be  taken  on  a  registering  apparatus  it  may  rise  n 
high,  but  it  will  fall  off*  much  more  rapidly.  Oppenheim'  has  emph 
condition  which  must  have  often  been  noted  before,  and  which  is  not 
mon,  where,  although  the  patient  apparently  makes  a  profound  eff 
calls  many  muscles  into  play,  the  effect  of  the  movement  is  but  slij 

1  Liiwenfeld,  op.  cit.,  p.  151.  »  Op.  cit.,  p.  14«. 
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often  suggests  the  attempt  to  make  a  brave  show  of  effort  without  accomplish- 
ing anything,  and  hence  it  is  erroneously  regarded  as  indicative  of  simulation, 
but  Oppenheim  rightly  regards  it  as  due  to  a  loss  of  memory  of  the  requisite 
ciivision  of  motor  impulses  in  order  to  execute  a  given  movement. 

The  quivering  of  the  eyelids  has  already  been  mentioned.  In  some  cases 
we  may  also  note  a  fine  tremor  of  the  lips,  and,  more  especially,  of  the  hands. 
This  is  never  very  marked  in  ordinary  neurasthenia,  and  it  does  not  impair 
the  finer  movements  of  the  hands  very  materially.  It  may  show  itself  some- 
what in  the  handwriting,  and  it  is  then  more  marked  at  the  end  of  a  letter 
than  at  the  beginning. 

Reflexes.  As  might  naturally  be  expected  from  the  nature  of  neuras- 
thenia, the  reflex  activity,  as  a  rule,  is  everywhere  exaggerated.  This,  how- 
ever, is  less  noticeable  in  the  skin  reflexes  than  in  the  deep  reflexes ;  in  fact, 
the  former  are,  as  a  rule,  not  much  exaggerated.  The  exaggeration  of  the 
deep  reflexes  is  seen  most  markedly  in  the  knee-jerk.  Not  only  is  the  kick 
more  vigorous  when  tested  in  the  usual  wav,  but  the  knee-jerk  may  be  elic- 
ited in  various  ways  not  usual  in  health,  'thus  a  movement  may  be  elicited 
by  striking  the  tendon  of  the  quadriceps  above  the  patella,  or  by  striking  the 
broad  upper  part  of  the  tibia.  If,  while  the  leg  is  extended  and  relaxed,  the 
finger  be  placed  over  the  upper  edge  of  the  patella  and  the  patella  be  drawn 
downwara  toward  the  foot,  and  if  then  the  finger  be  struck  a  sharp  blow 
with  a  percussion  hammer  in  the  direction  of  the  traction,  a  twitch  of  the 
quadriceps  may  be  obtained  (patellar  twitch).  Gowers*  front-tap  contraction 
IB  often  present,  but  a  true  patellar  or  ankle  clonus  is  not  found ;  on  testing 
for  them  the  muscles  may  respond  by  several  contractions,  but  not  by  persistent, 
rhythmical  clonus.  The  reflexes  never  differ  on  the  two  sides.  In  some  cases, 
especially  when  there  is  coexisting  traumatic  lumbago,  the  knee-jerk  has  the 
characteristics  already  described ;  it  is  short  and  quick,  and  the  excursion 
seems  suppressed ;  the  attempt  to  elicit  it  apparently  causes  pain,  probably 
from  the  slight  jar. 

Trophic  Disturbances  and  Electrical  Chang i».  The  trophic  dis- 
turbances in  traumatic  neurasthenia  are  of  slight  importance.  The  chief 
change  to  he  noted  L?  the  change  in  weight,  which  is  usually  dej>endent  uj)on 
the  ctmditicm  of  the  appetite  and  digestion.  Other  changes  seldom  occur. 
The  hair  may  fall  out  or  turn  gray,  the  skin  may  become  dry,  or  there  may 
be  profuse  sweating,  but  such  symptoms  are  rare. 

Changes  in  the  electrical  excitability  of  muscles  and  nerves  have  been  but 
little  studied.  Rumpf  *  has  claimed  that  in  the  later  stages  of  some  of  the 
traumatic  affections  there  is  a  quantitative  reduction  in  the  galvanic  excita- 
bility of  motor  ner\'es,  katho<iic  closure  contraction  requiring  a  current  of 
four  to  ten  milliamperes,  instead  of  one  or  two.  This  hius  not  been  confirmed 
by  other  oliservers,  and  in  the  healthy  subject  I  have  fre<iuently  found  that 
a  strongt»r  current  than  two  milliamperes  is  re<|uired  to  produce  contrac- 
tions. Kumpf  also  claimed  that  after  faradization  of  a  nerve  trunk  the 
cuntracticm  was  followecl  by  large  fascicular  and  fibrillary  contractions  last- 
lag  st»veral  seconds,  another  point  which  most  sul)se(iuent  ol)servers  have 
faile<l  to  confirm.  If  thu*  be  true,  however,  it  is  of  some  value  as  iiuHcating 
the  increased  irritability  of  the  nerve  trunks.'  Mann  has  claimed  recently 
that  in  various  forms  of  ** functiomil"  brain  disea«4os,  including  neunuithenia 
and  the  so-calle<l  tniumatic  neuroses,  there  was  a  diminution  of  the  electrical 
rwistance  of  the  head.  By  placing  a  large  electrode  (o  to  10  centimeters) 
«»n  the  back  of  the  neck  and  a  similar  one  on  the  forehead,  and  using  a  few 
<elLs  he  found  that  normally  the  resistance  wiu<  from  4000  to  (JOOO  S.  E.,  but 

»  DeutM!he  med.  Wochen..  1890,  No.  9.  «  Berlin,  klin.  Wochenschr.,  1893. 
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that  iu  the  traumatic  neuroses  it  fell  to  1500  and  2500  8.  E.  Basile*  has  also 
found  similar  diminution  of  resistance  in  the  spinal  region  in  cases  of  so-called 
spinal  neurasthenia.  If  this  reduction  in  resistance  be  confirmed  it  may  per- 
haps be  explained  by  supposing  that  the  vasomotor  disturbances,  which  are  not 
uncommon,  have  given  rise  to  an  increased  cutaneous  blood-supply,  and  thus 
to  a  lessened  cutaneous  resistance.  Qualitative  changes  and  degenerative 
reactions  do  not  occur. 

Respiratory  and  Circulatory  Disturbances.  The  respiratory  dis- 
turbances in  traumatic  neurasthenia  are  of  slight  consequence.  A  rapid 
respiration  and  slight  dyspnoea  on  exertion  are  very  common,  but,  as  a  rule, 
they  are  to  be  referred  to  cardiac  irregularities.  A  weakness  of  respiration 
associated  with  general  weakness  is  of  course  common.  This  may  manifest 
itself  in  the  voice,  which  is  often  low  and  feeble,  conversation  requiring  much 
effort,  and  occasionally  being  attended  with  sighing  or  gasping  for  breath.  In 
one  of  my  own  cases,  where  neurasthenic  symptoms  were  prominent,  there 
was  a  curious  gasp  or  sob  in  the  breath  as  the  patient  spoke,  a  catch,  as  if 
the  effort  caused  great  pain,  yet  really  not  due  to  pain.  Such  spasmodic 
respiratory  disturbances  nowever,  are  rare. 

The  circulatory  disturbances  are  of  great  importance,  and,  as  has  been 
noted  in  the  section  on  patholog}%  they  probably  have  some  bearing  on  the 
nature  of  the  affection.  One  of  the  striking  features  of  traumatic  neuras- 
thenia is  the  rapidity  of  the  pulse.  In  twenty-five  cases  it  ranged  from  72  to 
140,  the  average  rate  being  95,  and  in  only  three  cases  did  it  fall  below  80.  In 
many  cases  the  pulse  is  weak,  irregular,  or  intermittent.  Any  slight  exertion 
or  excitement  will  send  it  up  to  150  or  more.  This  rapidity  of  pulse  is  not 
the  temporary  quickening  often  seen  in  nervous  patients  m>m  dread  of  an 
examination  or  fear  of  detection  of  simulation ;  such  a  quickening  is  merely 
a  transitory  affair,  and  very  soon  subsides ;  but  the  increased  rapidity  in  trau- 
matic neurasthenia  is  permanent  and  is  to  be  found  on  repeated  examinations. 
In  a  few  cases,  after  tliis  rapidity  has  continued  for  a  year  or  more,  it  has 
been  olwerved  that  hypertrophy  and  dilatation  of  the  heart  set  in  and  that 
insufficiency  of  the  valves  developed  with  the  usual  symptoms  (Oppenheim). 

Various  subjective  symptoms  may  be  referred  to  the  heart.  Palpitation, 
shortness  of  breath,  pain  in  the  pnecordium,  and  the  feelings  of  distress  that 
so  often  accompany  nervous  disturbances  of  the  heart,  are  common.  At  times 
this  distress  may  increase  to  severe  paroxysms  of  cardiac  anxiety,  but  this  is, 
in  my  experience,  rare.  Oppenheim  has  noted  arterio-sclerosis  in  a  number 
of  cases,  and  this  has  been  found  by  Kronthal  in  the  two  autopsies  already 
cit^d. 

Symptoms  of  defective  or  irregular  circulation  are  also  frequent.  The 
extremities  are  cold,  and  it  may  be  harder  to  keep  the  patient  comfortably 
warm.  At  times  the  skin  may  Ik?  so  congested  as  to  be  (juite  cyanotic,  and 
Kriege'  has  noted  symptoiiLs  of  Raynaud's  disease.  In  addition  to  this, 
patients  often  complain  of  flashes  of  heat,  flushings,  congested  feeluies,  rush 
of  blood  to  the  head,  etc.  Slight  irritation  may  lead  to  persistent  redness  of 
the  skin.  Oeca«»ionally  there  may  be  profuse  perspiration,  so  that  the  ex- 
tremities are  cold  and  clammy. 

Die; EST!  VE  I)i«ti'rban(^em.  Digestive  disturbances  are  common,  but  they 
seldom  dominate  the  picture.  The  commonest  symptom,  as  in  other  forms 
of  neura.**thenia,  is  more  or  less  loss  of  appetite.  This  is  often  due  in  part  to 
an  al)solute  disinclination  for  food,  and  in  j)art  to  a  dread  of  the  distress 
which  the  ingestion  of  food  may  cause.  In  a  few  cases  there  is  inability  to 
retain  any  solid  food,  and  the  patient  is  obliged  to  live  on  small  amounts  of 

1  Neurol.  Central.,  1884,  p.  118.  «  Arch,  of  Psych,  xxli,  241. 
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Mme  prepared  liquid  food,  such  as  beef  extracts  or  partly  digested  milk. 
In  other  cases  the  stomach  can  retain  food  fairly  well,  but  there  is  consider- 
able distress  after  eating,  a  sensation  of  a  weight  in  the  stomach,  gastric 
piiiia,  eructations,  flatulence,  or  occasionally  pyrosis.  Partly  from  muscular 
wetknees,  partly  from  inactivity,  constipation  is  not  infrequent ;  in  a  few 
cftKS  there  may  be  nervous  diarrhoea.  As  a  result  of  the  diminished  amount 
of  food  and  the  imperfect  digestion  the  bodily  nutrition  not  infrequently 
mfiers. 

Urinary  Symptoms.  There  is  rarely  any  disturbance  either  of  the  urine 
or  of  micturition  in  uncomplicated  neurasthenia.  Many  patients  complain 
either  of  an  imperative  need  of  making  water  as  soon  as  the  desire  comes,  or 
of  slowness  or  weakness  in  emptying  the  bladder.  In  most  cases  this  is  due 
to  a  complicating  lumbago.  General  weakness  may  lead  to  some  enfeeble- 
ment  of  the  stream  and  perhaps  to  a  slightly  imperfect  expulsion ;  there  may 
be  a  slight  dribbling  aher  the  act,  but  there  is  never  any  real  retention  or 
incontinence. 

The  urine  itself  shows  few  changes.  In  rare  cases  the  amount  may  be 
increaKd  or  the  need  of  passing  it  may  be  more  frequent.  Hyperacidity, 
phoephaturia  and  oxaluria  have  been  noted  by  some  writers,  but  their 
»i^ificance  is  not  great.  Glycosuria  is  rare,  but  it  has  been  observed  bv 
Eaenlohr  and  Oppenheim.*  Albuminuria  is  also  a  rare  symptom  which 
hu  occasionally  been  noted.  Transitory  albuminuria  may  occur  in  health, 
u  is  well  known,  but  a  permanent  albuminuria,  unless  it  be  due  to  some 
foreign  cause,  such  as  coexisting  nephritis,  would  probably  exist  only  in 
thoee  cases  where  there  is  passive  congestion  of  the  kidney  from  the  enfeebled 
heart — at  least  such  was  the  probable  explanation  in  the  only  case  in  my 
own  experience  where  albuminuria  occurred. 

Sexual  Symptoms.    In  the  majority  of  the  cases  of  traumatic  nervous 

dbwaae  where  there  is  any  claim  for  damages  much  stress  is  usually  laid  upon 

the  impairment  of  the  sexual  functions.     For  obvious  reasons,  the  sexual 

power  cannot  well  l>e  tested  by  the  examining  physician,  and  we  can  decide 

'lefinitely  as  to  permanent  impotence  only  where  there  are  definite  symptoms 

of  disease  of  the  spinal  cord  aestroying  or  inhibiting  the  sexual  centre.    The 

i^eiual  jjower,  however,  Ls  influenced  greatly  by  the  physical  condition  and 

bv  many  psychical  causes,  so  that  it  might  well  be  expected,  when  such 

etiological  factors  are  present  as  have  been  mentioned  above,  and  when  the 

general  health  is  suffering  from  any  form  of  disease,  that  the  sexual  power 

would  be  lost  or  else  much  impaired.     This  loss  or  impairment,  however,  is 

not  necessarily  permanent,  and  unless  there  be  a  cord  lesion  it  will  usually 

di»ppear  with  the  restoration  to  health. 

In  traumatic  neurasthenia  the  disturbance  of  the  sexual  function  is  also 
niauifeste<I,  as  might  l)e  exj)ected,  by  symptoms  of  irritable  weakness  and  of 
exhaustion.  In  the  milder  cases  one  may  see  too  frequent  pollutions  or 
premature  ejaculation;  but,  as  a  rule,  there  is  a  distinct  failure  of  power; 
desire  is  usually  much  impaired,  and,  as  a  rule,  dcvire  and  power  both  dis- 
appear entirelv. 

in  women  (fisturbances  of  menstnmtion  are  not  uncommon.  The  physical 
ci»ucu.*»(ion  in  any  traumatic  case  may  lead  to  local  disturbances,  cspeciallv 
uterine  displacements,  or  in  pregnant  women  it  may  cause  abortion.  8ucK 
'listurlmncfs  in  thenL**elves  may  give  much  trouble  and  may  aggravate  the 
otntiition.  In  other  ca^»es,  owing  to  the  general  hyperavthesia,  there  may  l)e 
inm'ased  pain  at  the  meib*tnml  period  and,  not  infrequently,  great  irregu- 
buitv  in  the  occurence  of  the  function.     There  nuiv  be  a  cessation  of  the 

»  Op  Clt.  p.  174. 
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menses  for  several  months,  or  profuse  flowing  at  the  periods, 
borne  in  mind  that  an  injury  may  start  up  troublesome  symptoms 
existing  uterine  fibroid  that  previously  has  been  unnoticea.     In 
menstruation  is  unafTected,  and  conception,  pregnancy  and  partis 
go  on  normally. 

TRAUMATIC    HYSTERIA. 

As  StriimpelP  has  shown,  hysteria  must  be  reckoned  as  a  mon 
stage  in  the  process  of  disintegration  of  the  nervous  system  th 
thenia,  although  not  necessarily  so  grave  a  condition.  It  is  chara 
more  profound  symptoms :  where  neurasthenia  shows  only  a  weakm 
may  show  an  absolute  deficit,  as  in  paralysis ;  where  neurasthenia  m 
increasing  motor  excitability,  hysteria  may  show  distinct  motor  dig 
in  convulsions.  There  is,  however,  no  distinct  line  of  division  b< 
cases.  In  the  majority  of  neurasthenics  we  may  note  the  emotional 
once  thought  characteristic  of  hysteria,  and  in  any  collection  of  ca 
that  the  boundary  between  the  two  morbid  states  cannot  be  distine 
Neurasthenic  symptoms  are  often  to  be  found  in  cases  that  preee: 
svniptoms  of  hysteria.  This  is  not  to  be  w^ondered  at,  for  neith 
thenia  nor  hysteria  can  be  regarded  as  definite  diseases,  but  rather 
states  of  the  nervous  system,  due  chiefly  to  cerebral  disturbs 
generally  considered  to  be  chiefly  mental  anections. 

The  essential  characteristics  of  neurasthenia  have  already  been  e 
The  definition  of  hysteria  is  much  less  easy.     It  is  something  mc 
disease  of  representation  or  ideation,  or  of  reduplication  of  persom 
limitation  of^the  field  of  consciousness.     Perhaps  the  best  definiti* 
recently  elaborated  by  Janet :'    "  Hysteria  is  a  mental  disease  bel 
the  considerable  group  of  diseases  of  degeneracy ;    it  has  only  v- 
physical  symptoms,  consisting  especially  in  a  general  diminution  of  i 
it  18  characterized  especially  by  moral  symptoms,  the  chief  symptom 
enfeeblement  of  the  faculty  of  psychological  synthesis,  a  limitation  o 
of  consciousness.     A  certain  number  of  elementary  phenomena,  j 
and  images,  cease  to  be  perceived  and  seem  suppressed  from  pers 
ception  ;  these  constitute  the  stigmata.  From  this  there  follows  a  tei 
the  permanent  and  complete  division  of  personality,  to  the  fori 
several  groups  of  phenomena  independent  of  one  another.     These  fi 
of  psychological  facts  alternate  with  one  another  or  coexist,  wh 
rise  to  attacks,  somnambulism,  or  unconscious  acts.     In  short,  this 
synthesis  favors  the  formation  of  certain  parasitic  ideas  which  are  cc 
developed  independently  of  the  control  of  personal  consciousness, 
manifested  by  the  most  varied  disturbances,  apparently  purely  physi< 
is  to  say,  they  are  manifested  by  hysterical  attacks." 

It  will  be  seen  that  Charcot's  theorv,  mentioned  above — that  t 
hysteria  is  developed  by  auto-suggestion,  the  patient  being  in  a  sonu 
state,  a  theory  afterward  made  more  general  by  Moebius,*  w^ho  Y 
hysteria  \\f\^  a  disease  of  representation,  is  applicable  to  only  a  pa: 
phenomena.  Janet,  Jolly,*  Oppenheim,*  and  others  have  shown  thj 
the  fixed  ideas  which  may  well  give  rise  to  certain  symptoms,  there  f 
conditions  which  demand  some  other  explanation,  such  as  the  s] 
which  persist  when  the  subject  no  longer  thinks  of  them,  the  attac 
nambulism,  etc. 

1  Spec.  PatholoRie  u.  Therapie ;  seventh  edition.  <  Etat  mental  des  hystA 

*  Centralb.  fUr  Nervenheilkunde.  Feb.,  1888. 

4  BerUn.  kl.  Wochenschr.,  1892,  No.  84.  »  Charit«  Annalen.  188! 
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Hysteria  is  distinctly  leas  common  in  America  than  it  is  in  France.  The 
pronounced  stigmata,  hemianaesthesia,  contraction  of  the  visual  field,  etc.,  are 
not  very  common  in  the  clinics  for  nervous  diseases  in  this  country  with 
which  I  have  been  familiar,  except  among  the  Russian  and  Polish  Jews,  and 
the  typical  attacks  of  grand  hysteria  are  distinctly  rare.  Traumatic  hysteria 
t«  relatively  more  common.  About  twentv  per  cent,  of  all  cases  of  traumatic 
nervous  disease  of  which  I  have  record  Jiave  been  classed  as  hysterical,  but 
this  is  a  very  liberal  percentage,  as  many  doubtful  cases  have  been  included. 

Heredity  seems,  in  the  cases  that  have  come  under  my  own  observation, 
to  be  of  less  importance  in  the  etiology  of  traumatic  hysteria  than  in  the 
idiopathic  forms,  but  Bataille,^  Charcot  and  others  have  laid  much  stress 
upoD  an  hereditary  taint.  Dana'  has  found  traumatic  hysteria  to  be  less 
common  in  women  than  in  men.  Such  has  not  been  my  own  experience. 
Thirteen  out  of  twenty-five  cases  of  traumatic  hysteria  under  my  own  obser- 
vation occurred  among  women,  yet,  as  I  have  said  before,  less  than  one-third 
of  all  cases  of  traumatic  nervous  disease  that  I  have  seen  have  been  women. 

In  the  majority  of  cases  of  traumatic  hysteria  other  symptoms  have  been 
noted,  such  as  have  already  been  described  as  neurasthenic — headache,  back- 
iche,  insomnia,  depression,  a  rapid  pulse,  dyspepsia,  nervousness,  irritability 
and  incapacity  for  protracted  effort.  To  these  are  added  the  special  stigmata 
of  hysteria.  In  otner  words,  we  rarely  meet  with  hysteria  of  a  pure  type, 
it  is  usually  combined  with  neurasthenic  symptoms — hystero-neurasthenia. 

The  mental  symptoms  of  traumatic  hysteria  differ  considerably  from  those 
of  ordinary  hysteria.  The  old  ideas  that  the  hysterical  patient  is  a  deliber- 
ate, conscious  liar,  simulator  and  poseur  can  no  longer  be  admitted.  The 
apparently  voluntary  theatrical  demonstrations,  exaggerations  and  misstate- 
ments have  been  shown  to  be  merely  the  results  of  unconscious  suggestion, 
often  arising  from  hallucinations,  and  as  little  blameworthy  as  the  delusions 
of  the  paranoiac.  The  characteristic  feature  of  the  hysterical  mind  is  its 
exaggerated  suggestibility ;  to  the  suggestions  that  arise  from  other  people  or 
from  the  patient^s  own  dreams,  to  hallucinations  and  morbid  ideas  in  general, 
niay  be  traced  many  of  the  phenomena  presented  by  the  hysterical,  especially 
the  ideas  and  actions  which,  in  old  times,  were  attributed  to  demoniacal 
po#e*ion,  and  in  our  day  are  still  too  often  regarded  as  affectations  or  false- 
hoods. 

In  traumatic  hysteria,  however,  the  suggestibility,  the  modifications  of 
personality,  the  exaggeration  of  the  ego,  the  ix)sing,  and  the  divisions  of  per- 
*mality,  catalepsy,  trance,  double  consciousness,  and  the  like,  seldom  pre- 
dominate. As  has  already  l)een  said,  the  great  majority  of  cases  are  associated 
with  neurasthenia,  and,  as  Charcot'  has  shown,  the  mental  symptoms  of 
Qeur&fthenia  are  the  first  to  show  themselves,  especially  in  the  male,  and  they 
may  remain  dominant  throughout.  Charcot  speaks  of  this  step  ju*  a  *' period 
<'f  neurasthenic  preparation.''*  We  note  the  irritability,  the  depression,  the 
aversion  to  society,  the  introspection,  the  hesitancy,  tlie  inability  for  pro- 
tracted mental  effort,  and  the  occasional  emotional  instability,  already 
described.  The  insomnia  and  the  bad  dreams  also  exist.  Later  (m,  but 
t''»m|mratively  rarely,  however,  the  hallucinations  of  hysteria  may  become 
nianifest. 

Fnmi  the  clinical  point  of  view,  the  hysterical  stigmata  are  of  the  first 
inijiortance  in  the  diagnosis  of  hysteria  and  in  ditterentiating  it  from  neuras- 
thenia and  other  conditiims,  so  that  they  must  be  first  described. 

Skxs<)KV  Sti<;mata.     Afmdhrjfin.     Aiuesthosia   in   some   form   is  one  of 

1  Trauma tixme  et  N^vropatbie.  *  System  of  Ix^gal  Medicine,  ii.,  335. 

>  Ucomidu  Mardi.  1888-1889. 

«  UillM  de  la  Toareue.    TraiU  de  rhyst^rie,  p.  548. 
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the  commoneBt  stigmata  of  hysteria.  Tactile  sensibility  is  most 
impaired.  The  tactile  eeneibility  is  most  easily  tested  by  toi 
skia  lightly  with  the  finger-tip  or  a  camclVhair  brush,  the  pal 
being  blindfolded  or  cloeed  hy  the  thumb  and  finger  of  the 
other  hand.  The  varioue  xetheeio meters,  which  try  to  show  at  wh 
the  patient  can  distinguish  two  points  from  one,  have  comparal 
value.  The  degree  of  antesthesia  may  vary  greatly.  In  a  fal 
hystero-neuraathenia  with  hemianiesthesia  the  patient  could  disti 
lightest  touch  on  the  anaesthetic  side ;  but  it  was  not  felt  so  distu 
the  other  side.  There  are  all  varieties  between  this  and  anffisthei 
lute  that  the  patient  can  feel  no  sort  of  sensory  stimulus,  not  even 
lug  of  the  strongest  faradic  current  conveyed  through  a  single  nee< 
electrode. 


Hfilerlotl 
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The  dbtributioD  of  the  antesthesia  may  vary  very  greatly.  Gene 
thesia  as  a  permanent  stigma  is  very  rare.  Briquet'  finding  it  c 
times  in  two  hundred  and  forty  cascM.  The  ooramoneet  form,  in  m; 
ence,  is  hemiamesthesia,  which  may  he  wmplete  or  partial  (Figs.  46 
As  a  rule,  hemlaniesthesia  is  sharply  limited  at  the  meridian  line, 
boundary  may  be  a  little  to  one  side.  Briquet  regards  the  diss* 
islets  of  aiuestheeia,  of  whicli  a  remarkable  specimen  is  shown  in  Fi 
the  commotieet  form ;  but  I  have  rarely  encountered  it,  either  in  ti 
or  non-traumatic  cases.  A  fourth  form  is  the  geometrical  aneeathe 
49),  which  may  involve  various  segments  of  the  body,  covering  thei 
stocking,  a  glove,  a  sleeve,  or  a  helmet.  This  distribution  of  annetb 
been  shown  bv  Charcot  and  Horsley'  to  be  characteristic  of  cortio 
thesia,  and  in  hysteria  we  never  find  amesthesia  limited  to  the  distrib 
any  special  nerve  or  seta  of  nerves. 

1  Gllle*  de  la  Touiclts.    Op.  cIL.  p.  I3B.  ■  Tnitt.  Am.  OMIt>  VhJ%.  801) 
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Head'  h«e  recently  attempted  to  divide  hysteria  into  two  forme,  a  psychical 
fiira,  where  the  aiuasthesia  follows  natural  lines,  as  in  the  geometrical  antes- 
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theeia  already  described,  and  the  cerebro-spinal  form,  where  tl 
temperature  senses  especially  are  lost  in  the  early  stages  in  areaa 
ing  to  the  spinal  eeg^entation.  In  the  psychical  form  the  skin 
retained,  and  the  visual  field  contractea.  In  the  cerebro-q>in: 
reverse  occurs.  This  latter  form  Head  considers  to  have  a  wors 
and  to  be  more  likely  to  be  confused  with  diseeminated  scleroeis. 


The  anteetheeia  may  be  of  varying  extent.  In  aome  cases  the  dei 
are  involved,  and  the  nugesthesia  extends  to  the  mucous  membranes 
a  loss  of  senflibilitv  to  all  forms  of  stimulation,  pain,  temperature, 
the  sensibility  of  the  muscles  and  joints  is  impaired.  In  other  case 
tuisesthesia  only  to  certain  forms  of  stimuli — partial  or  dissociated  ai 
The  commonest  form  of  partial  ansesthesia  tnat  I  have  noted  has 
loss  of  sensibility  to  pain  (analgesia),  the  sensibility  to  touch  r 
normal.  There  may  also  be  a  loss  of  sensibility  to  temperature 
aniesthesia),  or  loi«  of  sensibilitv  to  electricity — electro-ansesthesia, 
merelv  a  form  of  analgesia.  In  fact,  analgesia  may  be  estimai 
exactly  by  placing  a  wire  brush,  or,  better,  Erb's  sensory  elec 
different  parts  of  the  skin,  applying  the  faradic  current,  and  m 
coil  distance  at  which  the  iirst  sensation  of  pain  appears.  Analg 
however,  be  most  readilv  determineil  by  pricking  with  a  pin. 
anesthesia  may  be  testeif  by  tubes  filleil  with  warm  and  cold  wal 
metal  cylinders  warmed  and  cooled.  Goldscheider'  has  given  very 
methods  for  testing  the  temperature  sense,  which,  however,  deme 
time  and  patience.     His  tests,  liowevcr,  may  be  of  use  in  doubtlul  < 

These  various  forms  of  sensory  disturbance  are  apt  to  be  pretty 
but  they  may  suddenly  change,  and  they  may  be  modified  in  vari 
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InctscBof  hemiaiueethesia,  for  instance,  the  amesthesia  may  be  transferred 
10  the  other  side  of  the  body  by  the  application  of  a  magnet  or  of  certain 
DKtab.  It  is  probable,  however,  that  this  transfer  is  due  solely  to  sug- 
^on,  for  recent  researches  have  cast  grave  doubts  on  the  possibility  of 
uF  influence  being  exerted  by  these  agents  where  suggestion  was  absolutely 
ficluded. 

In  many  of  the  forms  of  hysterical  aneesthesia  the  special  senses  may  also 
be  ioTolved.  In  hemianjesthesia  it  is  not  unusual  to  have  a  loss  of  taste  on 
ik  oorrespooding  half  of  the  tougue,  of  smell  in  the  correspouding  nostril, 
nf  bearing  in  the  corresponding  ear,  and  of  vision  in  the  corresponding  eye. 
In  hysterical  deaine»,  which  may  be  of  varying  intensity,  it  has  been  found 
ibt,  as  might  have  been  expected,  the  trouMe  was  of  central  origin,  as 
indirated  by  Rinne's  test.  In  this  tei^t  the  tuning-fork,  which  has  been 
made  to  vibrate,  is  placed  upon  the  mastoid.  When  the  patient  do  longer 
biars  the  sound  it  is  moved  in  front  of  the  ear.  In  deafness  of  central 
origin  (he  sound  is  heard  again  when  conducted  through  the  air ;  but  in 
ileiliiev  from  dLtease  of  the  middle  or  external  ear  it  is  heard  longer  by  bone- 
conduction. 

The  most  important  disturbance  of  the  special  senses  if  that  of  vision. 
.^fler  excluding  the  cases  of  impairment  of  vision,  where  there  are  errors  of 
ifftaclion,  there  are  some  cases  where  there  is  complete  amauroBis,  usually  in 
ihe  eye  on  the  amesthetic  side.  In  the  majority  of  cases,  however,  there  is 
nut  romplete  amaurosis,  but  a  concentric  limitation  of  the  visual  field,  often 
miM  marked  on  the  anaesthetic  side  (Fig.  oO).     In  the  cases  that  have  come 


ircodtncllun  of  (tie  viiukl  llelil 


UBiW  loy  own  oWr\'ation  this  liniilutiou  of  the  field  hiw  not  been  very 
K»:>I,  but  in  M>nie  cases  it  u  extreme,  as  shown  in  Fig.  51.  With  the  coii- 
'iwiiiHi  of  the  field  may  often  l)e  note<l  a  I'lmntre  in  the  relation  of  the  color 
fielik  Normally,  the  area  in  which  blue  can  he  itetectcd  is  the  greater;  red 
Wit.  and  green  the  smallest.  These  fields  may  also  Im"  contracted,  and  the 
wH  Rt  rwl.  for  instance,  may  he  greater  than  that  for  bUic.  The  [x?rccp- 
li'iniif  u'rluin  colore  may  be  inipaireil  (dyschroinatoiisiii),  or  ihc  peri-eptiim 
"f  I'llor  may  l>e  wholly  lost  (achromato[tf:ia). 

It  i*  a  matter  of  great  importance,  in  view  oi  the  fr«[Hcnt  daiuL"  timl  the 
PUient  is  a  malingerer,  to  [>ear  in  mind  that  these  sensorv  ilisturliani-es  of 
hj'Kena,  the  aniestheeia  and  the  amaurosis,  are  purely  {ksycbieal  in  character. 
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and  that,  in  eplte  of  the  actual  inahility  of  the  patient  to  feel  o 
can  be  denionatrated  that  she  actually  does  feel  and  see.  Pitrea' 
quite  conclusively  that  hysterical  amaurosis  exists  only  on  visioi 
affected  eye.  If,  for  example,  the  left  eye  be  blind  and  a  screen 
vertically  between  the  two  eyes  parallel  to  the  axis  of  vision,  tl 
with  the  right  eye  closed,  sees  nothing ;  and,  with  the  left  eye  cli 
letters  odIv  on  the  right  of  the  screen ;  but,  with  both  eyee  opei 
read  the  letters  aeroes  the  page,  including  those  to  the  left  of  t 
which  could  be  seen  only  by  the  left  eye.  Janet'  has  also  show 
interesting  experiments,  confirmed  in  this  country  by  Prince,*  and  1 
observation,  that  in  cutaneous  anxetheeia  the  patient  actually  fee. 
If  the  antesthetic  part  be  touched  or  pricked  wnilc  the  patient  is  b 


it  field!  in  hyalerla.    (OiLLm  dk  Li.  ToDairtt 


she  does  not  feel  it ;  but  if,  later,  the  patient  be  hypnotized,  or  if  her 
self  "  be  questioned  by  means  of  automatic  writing,  she  will  repeat  ac 
where,  and  how  many  times,  siie  was  touched.  One  of  my  own  pati< 
a  marked  diminution  of  color-sense  in  one  eye  saw  colors  plainly  w 
eve  when  a  prism  was  used  in  such  a  way  as  to  give  crossed  imag< 
right  eye  being  affected,  she  saw  the  colors  of  the  left-hand  ima^  o 
although  actually  seen  with  the  right  eye.  In  the  same  case,  with  < 
anfesthe^ia  and  loss  of  muscular-sense  in  one  hand,  the  patient  co 
wink  and  grasp  my  baud  with  her  hand  when  her  eyes  were  closed 
cases  are  of  much  importance  in  the  study  of  the  nature  of  hysteria,  I 
are  also  of  great  importance  as  proving  the  great  liability  to  error" ■ 
who,  ignorant  of  hysterical  peculiarities,  are  prone  to  find  simulation. 

It  is  important  to  determine  whether  the  definite  sharply-defined  ana 
either  in  the  form  of  bemiantcslhesin  or  geometrical  anaesthesia,  is  pa 
monic  of  hvsteria.  It  is  beyond  a  doubt  that  in  the  great  majority  ■ 
where  we  find  such  a  distnbution,  especially  if  associated  with  coi 
visual  fields,  the  case  is  hysteria;  but  the  researches  of  Thomsen  and 
heim*  have  yet  to  he  contradicted,  and  they  have  found  that  hemiant 
may  occur  in  other  affections.  Contracted  visual  fields  are  not  alway 
hvsteria.  They  are  seen  in  the  early  stages  of  optic  atrophy  and  in 
nervous  affections. 
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Hig>er(alh««ia.  Hypeneethesia,  or,  to  speak  more  correctly,  hyperalgesia, 
siaoe  there  is  usually  increased  sengitiveneas  to  pain  rather  than  an  iu- 
creased  eensitivenes  to  touch,  is  not  uncommon.  In  some  cases  it  may 
take  the  place  of  aiuesthesia,  and  may  be  distributed  in  the  same  way,  but 
it  is  more  commonly  limit«d  to  certain  regions.  If  the  injury  has  implicated 
any  special  region  it  may  exist  in  that  region,  and  it  may  exaggerate  or 
prDl<mg  the  tenderness  due  to  the  local  disturbances  caused  by  the  physical 
mnjniT.  It  is  thus  often  seen  in  the  hysterica]  joint  affections,  which  will  be 
d^ribed  later.  In  other  cases  the  hyperseathesia  develops  spontaneously, 
and  is  manifested  with  some  constancy  in  certain  regions,  forming  the  so-called 
hyperaethetic  zones.  Of  the  relation  of  these  zones  to  hystencal  attacks  I 
niD  speak  later.  The  most  constant  seat  of  the  zones  is  in  the  ovarian  region 
(Charcot's  "ovarie"),  but  they  are  not  uncommon  in  the  epigastrium,  over 
the  vertebne,  near  the  breast,  and  occasionally  elsewhere.  Fig.  46  shows 
their  distribution  in  one  case.  Another  important  form  of  hypersesthesia  is 
the  well-known  clavus  or  localized  intense  pain  in  hysterica)  headache.  The 
tenderness  over  the  vertebne  is  alUed  to  the  "  irritable  spine  "  of  neurasthenia, 
and  it  may  also  be  associated  with  traumatic  lumbago.  The  reality  of  the 
hypereeethesia  may  often  be  demoiwtrated  by  the  increase  in  the  ftw|uency  of 
t&e  pulse  when  pressure  is  applied.  In  some  instances  a  light  touch  seems  to 
produce  more  pain  than  deep  pressure.  Pitrcs'  has  descnb^l  a  rare  symptom, 
baphalgesia,  where  the  contact  of  certain  metals  caused  great  pain. 

Motor  Symptoms.  ParalygU.  In  traumatic  hysteria  absolute  paralysis 
'a  less  common  than  amcsthesia.  Muscular  weakness,  however,  similar  to  that 
dncribed  in  neurasthenia,  and  local  paresis,  is  not  uncommon.  The  distribu- 
tion of  the  paralysis  may  vary  very  greatly. 
Id  traunuitic  cases  hemiplegia  and  monoplegia 
we  the  commonest  forms.  It  is  character- 
iMic  of  hysterica!  hemiplegia  that  the  leg  is 
dragged  stiffly  up  to  tne  sound  leg,  instead 
of  being  circumducted,  as  in  hemiplegia,  from 
cerebral  hemorrhage  (Fig.  52).  The  face  is 
not  involved,  but  a  spa'^m  of  the  muscles  on 
■be  other  side  of  the  face  may  suggest  facial 
pirslvj>t!>.  In  the  same  way  there  may  appar- 
Hitly  be  in  rare  cases  a  paral>'His  of  the  sixth 
nen-e,  or  external  ophthalmoplegia ;  but  Ciilles 
de  la  Tourettc,"  on  careful  analysis,  has  shown 
that  in  most  of  these  eases  the  trouble  is  not 
1  real  paralysis,  hut  a  spasm.  It  is  of  im|)or- 
tani-e  to  note  here  that  in  these  apparent 
imilo-motor  pamlysw  the  viiluntar}'  move- 
ments only  are  affected,  the  eye  moving  nor- 
aiallr  in  unconsvriou.'i  movements. 

It  is  a  valuable  diagnostic  feature  in  hyster- 
iral  paralysis  when  the  paralysis  is  also  m^o- 
riate"!  with  anasthesia.  The  paralysis  may  be 
flwcid  or  spastic.  In  rare  cases,  as  has  been  , 
note"!  by  various  French  observers,  there  in 
W  muscular  atrophy  with  the  paralysis,  not 
merely  the  atruphy  of  dlsiLie,  but  also  atrophy  with  electrical  changes. 

Hysterical  |)uralysis  Is  never  linnteil  to  the  distribution  of  a  single  nerve ; 
Iwi,  like  all  cerebral   paralyses,  it  affects  ilefiiiite  movemcnt.s  or  groiijw  of 
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movements.  It  may  attack  a  limb  in  segmental  fashion,  like  am 
it  may  affect  only  certain  movements.  Bremer*  has  reported  a  c 
terical  astasia-abasia  attributed  to  a  very  slight  accident.  The 
such  cases  can  move  the  limbs  perfectly  weU  while  in  bed,  with  ga 
and  good  co-ordination,  but  he  is  wholly  unable  to  stand  or  wfuk 
cases,  while  unable  to  walk,  patients  can  hop  on  one  foot,  or  w 
tragic  stride,  or  in  some  peculiar  way. 

Cmitrojdwns,  Hysterical  contractions  are  often  associated  witl 
but,  except  in  the  hysterical  joints,  they  are  not  common  in  traun 
French  writers  describe,  as  not  uncommon,  the  "  diathesis  of  coi 
where  a  comparatively  slight  irritation  (a  bandage,  a  blow  on  the 
nerve,  the  application  of  the  faradic  current,  the  magnet,  or  mi 
produce  a  pronounced  contraction  of  the  limb.  Such  a  condition 
is  distinctly  rare  in  hysteria  as  seen  in  this  country.  When  o 
occurs  it  is  apt  to  be  well-marked,  unlike  the  very  slight  rigidity  < 
movement  sometimes  seen  in  the  early  stages  of  hemiplegia. 

Tremor,     It  is  only  in  comparatively  recent  years  that  tremor 
recognized  as  an  important  symptom  in  hysteria,  but  Charcot*  has  a 
it  is  common  in  men,  and  more  especially  in  hysteria  of  trauma) 
The  tremor  may  be  persistent  or  paroxysmal,  general  or  localized 
pronounced,  and  of  variable  rhythm.     Dutil*  has,  in  fact  classii 
according  to  the  rapidity  of  the  rhythm,  but  Charcot  classifies  the 
ing  to  tne  character  of  the  tremor.     Tremors  which  are  exaggi 
voluntary  movements  may  be  slow  (three  to  six  a  second)  or  rapid 
nine  or  more  a  second).     The  former  often  resembles  the  tremor  o 
or  of  paralysis  agitans ;  the  latter  is  like  the  tremor  of  exophthaln 
or  alcoholism.     Another  class  of  tremors  may  or  may  not  exist  durii 
but  they  are  true  intention  tremors,  movement  increasing  the  amj 
the  vibrations  rather  than  their  rapidity ;  this  resembles  the  trem< 
seminated  sclerosis  and  of  mercurial  poisoning.     In  the  cases  of  1 
tremor  that  have  come  under  my  own  observation  this  seems  to  be 
monest  form.     It  is  sometimes  seen  associated  with  paralysis,  in  1 
Ivzed  limb. 

Spasm,  In  addition  to  the  contractures  and  tremors  not  uneoi 
hysteria,  we  may  also  note  various  forms  of  spasm  in  the  traumatic 
well  as  the  non-traumatic  forms — the  various  forms  of  tic,  the  ai 
choreic  movements,  which  have  been  described  as  electric,  rhythi 
saltatory  chorea,  saltatory  reflex  spasm,  paramyoclonus  multiplex, 
like.  These  conditions,  however,  are  distinctly  rare  in  traumatic 
and  do  not  differ  from  similar  conditions  in  non-traumatic  hysteria, 
described  in  detail  in  Chapter  HI. 

The  Hysterical  Attack.  The  striking  feature  of  the  hystericj 
is  the  spasmodic  seizure,  which  may  assume  the  form  of  the  sever 
ical  convulsion  with  its  classical  stages  of  epileptiform  convulsi^ 
tortious  and  grand  movements,  plastic  poses  and  passionate  attiti 
delirium.  Motor  spasm,  however,  is  not  an  essential  feature  of  th 
In  the  broadest  sense  the  hysterical  attack  may  include  the  pare: 
laughing  and  crying,  the  spasmodic  coughs  and  other  r^iratorv 
ances,  attacks  of  vertigo,  cardiac  anxiety,  and  the  like.  The  ordiD 
vulsive  attack  seldom  manifests  the  various  periods  of  the  grand  att 
is  often  preceded  by  some  irritability,  and  it  may  manifest  itself  afl 
emotional  disturbance.     The  attack  is  often  preceded  by  unpleasai 

^  Journal  of  Nervous  and  Mental  Disease,  January,  1893. 
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tiODS,  such  as  palpitation,  headache,  vertigo,  gastric  distress,  or  the  familiar 
fflobus ;  and  it  may  be  of  varying  intensity,  from  a  slight  weakness  or  faint 
feline  with  tremor,  up  to  a  pronounced  convulsion  with  exaggerated  and 
tlisturoed  movements.  In  the  majority  of  cases  there  is  probably  some  slight 
clouding  of  consciousness,  which  may  go  on  to  absolute  loss  of  consciousness. 
The  claaBical  attack  is  extremely  rare  in  this  country  in  any  form  of  hysteria, 
and  the  attack  in  any  form  plays  a  very  subordinate  part  in  traumatic  hvs- 
teria.  Charcot  and  other  French  observers  have  noted  the  severe  attacks, 
with  pronounced  convulsions,  the  arc  du  cercley  and  similar  manifestations 
in  a  number  of  cases.  Pitres*  found  the  attack  less  common  in  male  hysteria, 
oocurring  in  only  seven  out  of  thirty-one  cases,  while  of  sixty-nine  women 
fifty-six  had  attacks.  In  the  cases  of  traumatic  hysteria  seen  in  this  country, 
however,  I  have  never  found  the  classical  attack  with  its  four  periods,  nor 
even  the  severe  convulsion,  and  in  less  than  ten  per  cent,  of  tne  cases  of 
hysteria  was  there  anything  that  could  be  regarded  as  even  a  mild  attack. 

The  relation  of  the  attacks  to  the  so-called  zones  is  extremely  interesting. 
In  many  cases  it  has  been  found  that  pressure  over  certain  regions  is  sufficient 
to  give  rise  to  an  attack,  and  these  regions  are  called  hysterogenous  zones. 
These  zones  are  apt  to  correspond  with  the  hypersesthetic  areas  already  de- 
scribed, and  their  most  common  seat  is  in  the  ovarian  region,  over  the  spine, 
ander  the  breasts,  and  in  the  epigastrium.  Fig.  46,  although  showing  merely 
hypersesthetic  areas  and  not  hysterogenous  zones,  shows  the  favorite  location 
or  these  zones.  Charcot  long  ago  demonstrated  that  pressure  over  the  ova- 
riiui  region  might  also  cut  short  an  hysterical  convulsion.  Further  research 
has  shown  that  there  may  be  various  **  hystero-frenic  zones  "  in  other  parts  of 
the  body,  but  they  are  less  often  seen  than  hysterogenous  zones.  In  trau- 
nrntic  hysteria  in  this  country  such  zones  are  rare,  and  pressure  on  the  hyper- 
esthetic  areas  has  in  no  case  under  my  own  observation  produced  any  symp- 
toms except  those  indicative  of  pain,  such  as  an  increase  in  the  pulse,  faint- 
neas,  sweating,  flushing,  etc. 

Hysterical  Joint  Affections.  The  hysterical  joint  affections,  first  de- 
^ribed  by  Brodie,'  are  usually  of  traumatic  origin.  They  seem  rather  less 
common  than  other  forms  of  traumatic  hysteria,  and  are  much  more  common 
io  women  than  in  men.  Out  of  seventy  cases  reported  by  Charcot,*  the  knee 
was  afieeted  in  over  one-half,  and  the  hip  in  over  one-fourth.  The  striking 
symptom  of  an  hysterical  joint  affection  is  pain,  which  may  be  severe  when 
tlie  joint  is  at  rest,  and  always  becomes  severe  on  any  attempt  to  move  the 
joint,  and  aL*o  on  any  pressure  about  the  joint.  The  pain  may  be  confined 
to  the  Joint,  or  it  may  extend  to  parts  above  and  below.  In  addition  to  the 
pain  there  is  often  pronounced  hyperalgesia,  sometimes  being  very  marked  in 
the  skin  covering  the  joint,  and  sometimes  extending  to  the  j<ot\  parts  sur- 
rounding it.  This  tenderness  is  usually  much  greater  than  the  tenderness  of 
the  joint  it**elf ;  the  end^  of  the  bones  may  be  pressed  together  with  nmeh 
leas  pain  than  is  caused  by  handling  the  soft  parts.  In  some  ca.<es  the  hyper- 
tlgesic  region  may  be  bounded  by  an  aniesthetic  area.  With  the  pain  and 
,  tendemesw  comes  disability.  The  patient  cannot  move  the  joint  on  account 
of  pain,  and  with  the  pain  there  is  often  weakness.  The  tenderness  on  motion 
give?  rl*o  to  a  reflex  spasm,  so  that  there  b<  often  a  pronounced  contraction  of 
the  muscles  alxmt  the  joint ;  in  the  hip,  for  instance,  we  may  ol)serve  an  ap- 
|)arent  contraction,  with  adduction  and  rotation  inwards.  In  rare  cases  there 
mav  l>e  some  ma«<cular  atrophy.     In  a  few  cjises  tlu^  joint  may  be  swollen. 

it  b»  probable  that  in  many  cases  of  hysterical  joint  affection  there  is  at 
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anv  attempt  at  moving  the  joint  gives  n^  to  pain,  the  iileati  of  motion  and 
pain  become  go  firmly  uiuociated  that  finally  the  idea  of  motion  may  be  suf- 
ficient to  give  rise  to  the  idea  of  pain,  even  after  the  phyaical  source  of  pain 
ha«  disappeared.  Prince'  has  shown  that,  by  introducing  the  idea  of  mnifl 
unusual  motion  in  the  joint,  the  new  motion,  which  hae  never  been  aasotriated 
with  any  idea  of  pain,  may  be  perfonueil  without  pain,  and  that  thu^  the 
morbid  association  may  gradually  be  broken  up. 

Hysterical  joint  afiectious  are  apt  to  be  obstinate,  and  they  may  to^t  for 
years.  Cases  that  recover  may  suffer  &om  relapses.  The  diagnosis  must  dfr- 
pend  on  the  presence  of  other  hysterical  symptom.^,  the  absence  of  swelling, 
the  character  of  the  pain  and  teuderue^,  and  the  influence  of  psychical 
factors.  Charcot  has  claimed  that  anasthcsia  by  ether  or  chloroform  will  at 
once  cause  the  rigidity  and  contraction  to  disappear,  and  that  this  is  a  valu- 
able diagnostic  criterion,  but  it  must  be  rememlwred  that  anK«thesia  will  also 
cause  the  contraction  and  rigidity  to  disappear  in  the  ejirly  stages  of  actual 
arthritis,  although  they  persist  in  the  later  ptages,  m  that  the  distinction  is  by 
no  means  absolute. 

Reflexes.  The  examination  of  the  reflexes  in  traumatic  hysteria  usually 
gives  valuable  confirmatory  evidence  of  the  conditions  existing.  Wher» 
there  is  auKsthesia  the  skin  reflexes  are  either  diminished  or  wholly  absent  ia 
the  auHslhetic  region,  even  in  cases  which  In  other  respects  correspond  to  ths 
"psychical  form"  of  hysteria  described  by  Head.  The  tendon  reflexes  ar«^ 
as  a  rule,  exaggerated,  as  they  are  in  neurasthenia.  In  the  majority  of  ca«e» 
of  hysterical  paralysis,  and  occasionally  in  simple  ansesthesia,  the  reflexes  ara 
greater  in  the  aflect«d  part,  but  in  a  few  instances  of  hysterical  hemiplegia 
they  have  been  found  more  marked  on  the  unafiected  side.  The  loss  of  tW 
pharyngeal  reflex  is  often  noted,  and  it  is  important  in  diagnoeis, 

The  other  symptoms  of  traumatic  hysteria  are  of  less  importance.  Trophie 
disturbances  are  not  very  common.  Muscular  atrophy  may  be  associated 
with  hysterical  paralysis  or  with  the  joint  affections,  usually  the  simple 
atrophy  from  disuse,  but,  more  rarely,  a  degenerative  atrophy  with  the  dfr 
generative  reactions.  The  electrical  changes  mentioned  under  neurasthenia,, 
as  described  by  Runipf  and  others,  appl^  to  hysteria  as  well  as  to  neuras- 
thenia, hut  their  value,  as  has  been  saia,  is  still  uncertain.  (Edema,  includ- 
ing the  "  blue  tedemu"  described  by  Charcot,  and  various  cutaneous  changttt 
may  occur  in  traumatic  hysteria ;  but  they  are  rare,  and  do  not  differ  fronf,' 
similar  conditions  oliserved  in  the  non-traumatic  form.  In  one  case  the  hUF{ 
over  a  limited  area  on  the  scalp  which  had  been  the  seat  of  severe  ptUK 
began  to  grow  out  white,  and  when  the  patient  came  under  my  observation 
about  an  inch  at  the  root  of  the  hair  was  white,  the  rest  of  the  hair  beinj 
dark.  It  became  entirely  while,  and  then  turned  back  to  the  natural  colw 
in  the  same  v 

Rf^pinitory  and  circulatory  dLiturbauces  resemble  those  of  neurasthcniat 
already  deecribed.     In  one  cane,  observed  by  one  of  mv  colleagues,  there  n 
extremely  rapid  respiration.  120  to  1)10  a  minute.     Tliis  jiersisted  for  sni 
time,  and  then  was  temporarily  cured  after  praying  in  a  ceriwn  church.. 
The  rapid  pulse  and  the  circulatory  weakness  are  very  common. 

The  dig^ive  disturbances  in  traumatic  hysteria  ore  also  like  those  of  aeuo 
asthenia.     The  typical  hysterical  anorexia  and  vomiting  are  rarely  seeDj  H*"^ 
the  loss  of  appetite  may  W  great,  and  in  a  few  cases  the  stomach  can  ret 
but  little  food. 

We  seldom  see  the  anuria  or  polyuria  so  often  described  and  occasionally 
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met  with  in  non-traumatic  hysteria.  As  a  rule  the  urinary  symptoms  are 
nmilar  to  those  described  in  neurasthenia,  and  are  of  comparatively  slight 
sigiiificance.  Gilles  de  la  Tourette  and  Cathelineau'  have  found  in  non-trau- 
matic hysteria  without  attacks  that  the  urine  was  normal  as  to  amount  and 
«olid  constituents.  After  an  attack,  however,  the  amount  of  urine  passed  in 
the  next  twenty-four  hours  is  not  increased,  but  somewhat  diminished,  the 
solid  constituents  (urea  and  phosphates)  are  one-third  diminished,  and  rela- 
tion between  the  earthy  and  alkaline  phosphates,  which  is  normally  one  to 
three,  rises  from  one  to  twc,  or  even  to  equality. 


THE  "TRAUMATIC  NEUROSES." 

In  view  of  the  great  prominence  which  this  term  has  recently  acquired  in 
all  di8cuf«ions  of  the  subject  since  the  publication  of  Oppenheim's  mono- 
graph, it  is  necessary  to  devote  a  brief  space  to  a  consideration  of  it. 

^tnimpell  *  states  that  in  a  part  of  the  cases  the  trauma  has  merely  a  local 
action,  and  the  nervous  symptoms  which  result  from  it  are  also  localized  in 
the  arm,  the  leg,  etc.  For  such  cases  he  uses  the  term  "  local  traumatic  neu- 
roas."  Under  this  head  he  classes  the  local  hypenesthesias,  anaesthesias, 
paral?ses,  contractures,  and  the  hysterical  joint  affections,  excluding,  of 
course,  any  affections  due  to  material  lesions  of  the  peripheral  nerves.  As 
Btrumpell  himself  admits  that  these  cases  are  all  local  manifestations  of 
hygtena,  which  w,  of  course,  a  general  dise&se,  the  justification  of  the  term 
twemg  questionable. 

It  is  somewhat  different  with  the  "  general  traumatic  neuroses"  which  he 
(iegcribes,  and  which  have  been  more  fully  studied  by  Oppenheim.'     Accord- 
ing to  the  latter,  nervous  symptoms  may  develop  either  immediately  after  an 
injury  or  after  an  interval  of  some  weeks  or  months.     The  earliest  symptoms 
•re  usually  subjective  in  character ;  pain,  especially  at  the  seat  of  injury,  and 
often  increased  on  motion  ;  irritability,  anxiety,  and  timorousness.     Later  on 
the  mental  symptoms  increase  until  the  patient  falls  into  an  hypochondriacal- 
fflelancholic  state,  with  anxiety  and  abnormal  irritability.     I'nLs  is  often  ac- 
companied by  insomnia.     The  intelligence  Is  usually  not  much  impaired,  but 
It  may  be  considerably  affected.     Vertigo  and  faintncss  are  common,  and 
<^vuL»ive  seizures  and  other  spasmodic  conditions  may  occur.     Tremor  is 
often  seen,  and  other  conditions,  such  as  convulsive  tic,  muscular  spasms, 
chorea,  reflex  epilepsy,  etc.,  sometimes  develop. 

Motion  is  often  affecte<l.  This  may  be  due  in  part  to  the  inhibiting  in- 
fluence of  pain,  but  there  Ls  generally  an  actual  paresis.  The  paresis  may 
take  a  generalized  form,  or  the  form  oi  hemiplegia,  paraplegia,  or  monoplegia. 
Paralyses  limiteil  to  a  given  nerve  distribution  are  never  seen.  The  paralysis 
ipually  differs  in  some  respects  from  paralysis  from  gross  lesions.  There  may 
He  an  increa*»ed  tension  of  the  muscles,  but  this  differs  from  the  contractures 
following  gross  lesions.  The  tendon  reflexes  are  often  exaggerated,  but  never 
al)sent.  Muscular  atrophy  and  degenerative  reactions  are  rare.  Paralysis  of 
any  individual  cninial  nerve  is  almost  never  met  with,  but  motions  which  de- 
mand the  harmonious  activity  of  difterent  muscular  groups  are  often  impaired. 
The  s|)eech  may  be  affected,  but  the  affection  is  more  akin  to  stuttering; 
aphasia  and  simple  dL<<turbances  of  articulation  are  never  seen.  The  pupils 
may  l>e  une<iual,  but  they  are  rarely  immobile. 

Sensory  disturbances  are  common,  but  they  never  follow   the  distribution 
of  the  |)eripheral  nerves  or  of  the  spinal  segment^,  and  they  are  often  a^^so- 
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ciated  with  disturbances  of  the  special  senses,  especially  with  cont 
the  field  of  vision. 

Vasomotor  disturbances  are  very  common.     The  vesical  ftin< 
usually  not  much  impaired,  but  tliere  may  be  retention  or  ino 
There  is  usually  loss  of  sexual  power.     The  skin  reflexes  may  be 
but  thev  are  usually  diminished  or  lost,  especially  in  the  ansesthetic 

The  heart  is  very  often  abnormally  excitable,  and  this  may  rare 
disease  of  the  heart,  dilatation,  and  valvular  insufficiency.     These  c 
however,  do  not  differ  very  materially  from  those  already  describ 
preceding  sections,  or  in  the  sections  to  follow.     Strumpell  consider 
traumatic  neuroses  are  chiefly  hysteria  and  neurasthenia,  or  the  mL 
hystero-neurasthenia,  but  he  considers  that  trauma  oft«n  gives  then 
what  distinct  type,  and  he  retains  the  word  as  a  convenient  term, 
heim  also  admits  frankly  that  there  may  be  a  pure  traumatic  hyster 
traumatic  neurasthenia,  but  that  there  are  mixed  forms,  hystero-neui 
often  complicated  with  other  neuroses  and  psychoses,  and  that  ther^ 
obscure  affections  due  to  more  material  changes  in  the  central  nei 
tem.     For  all  these,  therefore,  he  would  employ  the  term  traumatic 
aj9  a  convenient,  although  not  strictly  definite  term. 

Other  writers  since  then,  with  less  knowledge,  have  adopted  the  i 
have  come  to  regard  traumatic  neurosis  almost  as  a  distinct  dia 
exophthalmic  goitre.     This  must  be  regarded  as  a  mistake.     Others  i 
objected  so  strongly  to  the  use  of  the  term  that  there  has  arisen  a 
controversial  literature  on  the  subject,  with  the  rather  unfortunate 
weakening  Oppenheim's  position  as  to  the  genuineness  and  severit 
affections.     Just  as  some  men  thought  that,  by  proving  that  there 
spinal  concussion,  they  could  disprove  the  existence  of  all  these  af^ 
others,  by  showing  that  there  was  no  "  traumatic  neurosis,"  have  slig 
real  troubles.     Upon  the  whole,  the  introduction  of  the  term  has  h\ 
influence.     It  has  tended  to  check  the  differentiation  of  the  various 
traumatic  nervous  affections,  and  it  has  substituted  a  general  term  for 
lar  terms,  which  always  leads  to  confusion.     Hysteria,  neurasthenia, 
neuralgia,  epilepsy,  might  all  be  classed  as  neuroses,  and  they  all  may 
be  of  traumatic  origin,  but  it  is  better  to  employ  the  more  precise  tem 
ever  possible.     It  is  often  very  difficult  to  say  whether  a  case  is  to  be  i 
as  neurasthenia,  hysteria,  or  some  form  of  cerebral  or  spinal  sclerosit 
have  already  seen,  the  transition  forms  between  hysteria  and  neurasth 
frequent,  but,  whenever  possible,  the  more  precise  classifications  sh 
employed. 

TRAUMATIC    SCLEROSIS. 

In  the  section  on  pathology  I  have  given  the  anatomical  evident 
which  the  claim  that  some  of  tliese  obscure  traumatic  affections  are  due 
nite  structural  changes  in  the  central  nervous  system  rests.  From  that 
it  will  be  seen  that  the  evidence  is  still  very  slight.  We  must  admit 
traumatic  epilepsy  the  injury  probably  produces  a  neuroglia  scler 
some  eases  injuries  may  give  rise  to  certain  lesions  in  the  spinal  cor^ 
subacute  myelitis  or  degenerative  areas,  chiefly  in  the  lateral  columnf 

It  is  also  generally  accepted  that  trauma  may  give  rise  to  definite  sti 
changes  from  direct  violence,  contusion,  or  crushing  of  the  nervous 
hemorrhage ,  sand  even  infectious  proceses,  with  no  discoverable  cu 
wound.  Ill  various  germ  diseases  the  injury  may  make  the  part  a 
diminished  resistance,  and  it  may  then  become  a  favorite  seat  for  c 
ment  of  the  infectious  process. 


Tirre  trmunia  ^eemi^  to  form  the  only  cause. 

N'jTirith^tJkQdiiig  the  unsatisfactory  character  of  the  pathological  evidence 
are  m,  good  many  ca^es,  some  of  them  resulting  fatally,  where  the  symp- 
do  not  fi&ll  under  the  rubric  of  neurasthenia  or  hysteria.  These  cases 
to  a  general  disturbance  in  the  cerebro-spinal  system,  and  occasionally 
preaent  symptoms  which  are  usually  regarded  as  due  to  more  definite 
crcirairal  change?  in  the  nenrous  system  than  we  expect  to  find  in  hysteria 
•r  amrwEth^iia.  Out  of  one  hundred  and  nine  cases  coming  under  my  own 
ovrration.  twentv-three  haye  been  considered  to  be  due  to  such  conditions. 
rW  ^mptomsi,  a«  will  be  seen  from  what  follows,  resemble  yery  much  the 
in  the  affections  previously  described,  but  the  condition  is  much 
9eriouj»,  and  in  many  cases  other  symptoms  are  added  which  resemble 
of  dMeminated  sclerosis.  Dana,'  who  describes  these  cases  under  the 
of  the  grave  traumatic  neurosis,  inclines  to  a  belief  that  there  are  definite 
«cnKCaral  changes  in  the  central  nervous  system,  but  he  admits  with  justice 
:hai  it  i^  impossible  to  draw  the  line  sharply  between  them  and  the  cases  of 
iwurwthenia  and  hysteria. 

In  the  etiology  of  theses  cases  the  psychical  factor  is  less  prominent,  but 
tbe  phjsica]  &ctor  dominates,  and  the  physical  concussion  often  outweighs 
umj  pjwihilities  of  suggestion.  In  one  case  resulting  fatally,  after  a  penod 
'if  a  nnmber  of  months,  a  man  was  caught  in  machinery  and  received  phy- 
injurieajt  sufficient  to  break  several  small  bones ;  a  woman  was  dragged 
a  raOway  collL<ion,  her  head  and  back  bumping  over  the  sleepers ;  she  re- 
injariei<  which  resulted  fatally  after  a  period  of  twenty-one  months  ; 
tm^her  man,  while  on  a  railway  train,  was  struck  by  a  bridge,  the  blow  in- 
a  i«evere  w*alp  wound  and  causing  unconsciousness  for  a  number  of 
In  other  cases  the  physical  force  of  the  action  was  so  great  as  to 
h*^  of  eoni«ciousness. 
The  ^ymptoio^  are  u.<(uallv  of  gradual  onset,  unless  there  be  an  initial 
prrvrti  of  iinr«>n^-ioiL«4iess.  One  or  the  most  constant  symptom.*,  especially 
rnh  ID juri#^  involving  the  head,  is  headache.  This  is  constant,  not  uifually 
frrr  ^r#-nf,  Init  occasionally  exhibiting  jparoxysms  of  more  intea-e  ifnin, 
IV  jjaio  L^  often  localized  at  the  seat  of  the  injury,  and  it  may  be  arvorriate^i 
wnh  i'f-ai  h«7)enessthc8ia  and  tenderness.  If  not  at  the  seat  of  the  injur}'  it 
(•114  f..  ttf  fn  total  or  vertical;  we  seldom  see  the  inten.4e  "pain  at  thf  frSL^. 
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neunifltheiiia  are  conspicuouB  by  their  abeence.  Actual  delusions  i 
cinations  are  rare.  The  sleep  is  usually  very  poor  and  is  brok< 
dreams,  especially  by  dreams  of  impending  disaster. 

With  regard  to  the  special  senses,  the  smell  and  taste  are  often  bli 
sometimes  lost.  Auditory  symptoms  are  not  very  important.  Til 
common  symptom,  and  the  hearing  may  be  diminished,  with  symp 
eating  a  lesion  in  the  labyrinth  or  nerve.  Schultze'  thinks  that  i 
of  M^ni^re's  disease  are  common.  Only  in  one  case  have  I  notec 
deafness  of  probable  nervous  origin.     The  ocular  symptoms  are 

freater  importance.  Strabismus  is  rare,  but  nystagmus  is  more 
nequality  of  the  pupils  sometimes  occurs,  and  in  several  cases  I  hi 
the  irritability  of  the  pupils  to  light.  Dilatation  and  contractit 
pupiU  are  rare.  Diplopia  has  been  complained  of  by  a  number  of 
ana  in  one  of  my  own  cases  which  terminated  fiitally  there  was  n 
diplopia,  which  is  more  often  an  hysterial  symptom,  and  which  I 
not«a  in  traumatic  neurasthenia.  Failure  of  vision  ia  not  an  ui 
symptom,  sometimes  with  no  errors  of  refraction  and  no  change  in  th 
A  few  cases  are  on  record  where  there  was  optic  atrophy,  but  none  h 
under  my  own  observation.  In  a  considerable  number  of  cases 
been  a  peripheral  contraction  of  the  field  of  vision,  usually  not  0 
high  degree,  as  shown  in  Pig.  53. 


CoDtnctkm  of  tbe  Tlaual  Held  In  IranmBtlc  ■clennln.    (PenoDil  obaenktion.) 


Sensory  Symptoms.  Sensorj'  disturbances  are  common  in  this 
affections,  but  they  are  by  no  means  constant.  In  some  cases  the  m( 
fill  t6St«  will  reveal  nothing,  except,  perhaps,  local  tenderness  at  the 
the  injury  or  in  the  back,  where  it  is  often  due  to  a  complicating  trt 
lumbago.  More  fretjuently  there  is  a  distinct  loss  of  sensibility.  Th 
the  form  of  diminished  tactile  sensibility,  but  the  sensibility  to  pa 
temperature  and  the  muscular  senses  may  also  be  involved.  A  dim 
of  sensibilitv  to  pain  and  temperature,  with  normal  tactile  sensib: 
rare;  it  prooably  occurs  only  in  hysteria  and  in  certain  cord  affection 
lating  syringomvelia,  as  in  hemorrhage  about  the  central  canal.  Th 
nution  of  sensibility  does  not  usually  amount  to  absolute  antestheda 
seldom  has  the  distributions  described  under  hy-BtcHcal  amesthesia. 
is  usually  a  pretty  general  hypo-iesthesia,  which  is  most  marked  in  t 
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but  it  does  not  follow  the  distribution  of  ansesthesias  from  lesions  of  the  spinal 
segments.  There  is  seldom  any  definite  line  of  division  between  the  hypo- 
wthesia  and  the  normally  sensitive  parts,  but  they  shade  into  each  other 
very  gradually.  The  head  is  seldom  involved.  This  form  of  ansesthesia  is  of 
interest  with  reference  to  Head's  views  as  to  a  cerebro-spinal  type  of  hysteria, 
which  may  be  akin  to  disseminated  sclerosis,  but  it  does  not  strictly  corre- 
flpood  to  the  anaesthesia  that  he  describes. 

Motor  Symptoms.    Oculo-motor  symptoms  have  already  been  described. 
Paralysis  is  rarely  seen,  and,  when  met  with,  it  is  indicative  of  some  focal 
knoD  of  the  brain  or  cord.     Ordinarily  there  is  a  general  motor  weakness,  not 
•mounting  to  definite  paralysis,  but  involving  both  arras  and  legs.     The  gait 
is  usually  slow  and  feeble,  and  has  often  the  characteristic  features  which 
complicating  lumbago  may  give  to  it.     It  is  also  not  infrequently  uncertain, 
tnd  the  patient  may  stagger  somewhat,  but  there  is  no  real  ataxia  or  spas- 
ticity.    When  the  patient  stands  with  the  eyes  closed  there  is  oft^n  a  pro- 
nounced swaying.     The  arms  are  weak,  the  grip,  perhajis,  not  exceeding  ten 
kilogrammes ;  all  movements  are  slow,  difficult,  and  uncertain,  and  there  is 
often  a  distinct  tremor  of  the  hands,  which  in  some  instances  may  amount  to 
a  pronounced  intention  tremor.     This  tremor  may  show  itself  very  markedlv 
in  the  handwriting.  Fig  54.     The  movements  of  the  face  are  seldom  afiected, 
bat  a  fibrillary  tremor  of  the  lips  and  tongue  is  quite  common. 

Fig.  54. 


■^^.^r^.^j^. 


HAQdwritiDg  of  paUent  with  traamatic  sclerosis  before  and  after  the  injury,  showing  intention 

tremor.    (Personal  observation.) 

CoDN'ulsive  conditions  are  seldom  seen.  If  convulsive  attacks  or  tempo- 
ran'  lapses  of  consciousness  occur,  they  point  to  a  neuroglia  sclerosis,  and  the 
«tee  must  l>e  regarded  as  one  of  traumatic  epilepsy.  Such  cases  are  consid- 
«?red  in  another  chapter.     They  are  to  be  distinguished  from  hysterical  attacks. 

Muscular  atrophy  and  electrical  changes  seldom  occur  ;  occasionally  there 
is*  «H>me  general  wasting,  but  not  a  degenerative  atrophy. 

Reflex »».  The  skin  reflexes  are  diminished  when  there  is  aujesthesia, 
^t  only  in  the  anaesthetic  region.  The  tendon  reflexes  vary ;  most  com- 
nwnly  tliey  are  exaggerated,  in  rare  cases  even  to  the  production  of  clonus, 
^t  occasionally  they  may  be  absent. 

. .    -  *  *  * 

Other  symptoms  are  not  very  remarkable,  and  they  resemble  those  already 
<i«t'ribcd  under  neurasthenia.  The  cardiac-vascular  disturbances  are  much 
'ike  thoHe  of  neurasthenia,  but  increase  in  the  puLse-rate  is  less  fre(|ueut,  and 
>^'mptoms  referable  to  the  heart's  action,  palpitation,  cardiac  distress,  etc., 
*!*  not  so  often  seen.  The  ap]>etite  is  often  poor,  nausea  and  vomiting  are 
father  more  frequent,  and  in  some  cases  the  control  of  the  anal  sphincter  is 
'iiminishe<l.  Constipation  Is  quite  common.  Vesical  symptoms  are  rather 
'ttore  pronounced  ;  it  is  not  uncommon  for  patients  to  coniphiin  that  it  re- 
Quires  a  greater  effort  to  empty  the  bladder,  and  that  there  is  more  or  less 
"ribbling  of  urine  aft«r  the  act ;  but  retention  and  incontinence  are  rare. 
The  itexual  powers  are  always  diminished.  There  is  usually  a  pretty  con- 
stant failure  of  nutrition  and  a  loss  in  weight. 
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TRAUMATIC   SPINAL   SCLEROSIS. 

The  spinal  cord,  as  will  be  seen  trom  the  accompanying  diagram.  Fig  55, 
is  deeply  seated  in  the  interior  of  the  body ;  it  is  carefully  suspended  in  a 
strong  but  flexible  bony  case,  is  stayed  by  the  ligamentum  denticulatum  aod 
the  spinal  nerves,  and  is  protected  by  its  membranes,  a  cushion  of  fluid  aod 
fatty  tissue.  Any  blow  on  the  spinous  processes  would  naturally  be  trans- 
mitted through  the  laminie  to  the  bodies  of  the  vertebree.  It  is  therefore  not 
strange  that  many  writers  have  maintained  that  it  was  impoesible  for  injury 
to  afTect  the  cord  unless  there  were  direct  violence  suificient  to  cause  fracture 
or  dislocation  of  the  vertebra,  contusion,  or  crushing  of  the  cord,  or  spinal 
hemorrhage.  Such  injuries  mve  rise  to  definite  symptoms  of  focal  or  trans- 
verse lesion  of  the  cord,  which  are  discussed  in  another  chapter. 


In  the  section  ou  pathology  reference  has  been  made  to  the  experimental 
and  pathological  evidence  from  which  it  seems  probable  that  in  some  cases 
after  severe  injury  there  may  develop  morbid  processes  in  the  cord  itself,  of 
slow  onset,  without  any  injury  to  the  surrouncliiig  parts,  and  localized  chiefly 
in  the  white  matter  in  the  lateral  columns.  The  clinical  evidence  of  such 
conditions  is  even  stronger. 

The  old  term  of  spinal  concussion,  which  was  once  in  general  use  for  all 
these  conditions,  has  been  generally  abandoned  by  neurologists.  There  is, 
however,  a  condition  which  might  almoi't  merit  the  term.    In  a  few  rare  cases 

Jiaraplefna,  sensor}*  disturbances,  lose  of  control  of  the  bladder  or  rectum, 
OSS  of  knee-jerk,  etc.,  have  developed  immediately  after  a  severe  blow  on  the 
spine.  These  symptoms  have  disapj>eared  entirely  in  a  few  hours  or  dajm. 
In  such  eases  a  disturbauce  in  the  cord  seems  the  most  proliable  explanation ; 
but  the  nature  of  this  disturbance  is  still  hypothetical.  The  most  plausible 
explanations  are  fichmaus's  theory  of  a  fatigue  of  the  fibres,  vasomotor 
changes,  or  slight  meningeal  hemorrhage.  It  may  be  borne  in  mind  that  the 
lower  part  of  ilic  cord  is  sumilled  with  blood  chiefly  by  the  branches  from 
the  inter-vertcbnil  arteries.  It  is  not  iinposi^iMe  that  a  severe  blow  may  leftd 
to  a  vasomotor  ])nralysis  of  those  vessels.  The  liypothesis  of  iatigue  of  the 
fibres  seems,  however,  more  probable. 


rt.  The  gait  is  much  like  that  of  spastic  paralysis.  There  may  be 
Istie  waging  of  the  muscles  in  one  or  both  legs,  but  it  is  general,  and  is 
I*-*  attended  irith  degenerative  reactions.  The  skin  reflexes  are  not  oflen 
tfeeted.  but  the  tendon  reflexes  are  much  exaggerated,  and  clonus  may  often 
lit  ^niid.  There  is  often  some  inco-ordination,  but  it  is  not  very  marked. 
Thtrt  k  often  swaying  when  the  eyes  are  closed.  The  weakness  in  the  legs 
c-AT  incres)^  to  complete  paraplegia. 
Thi^  «en::sory  symptoms  are  not  usually  so  pronounced.  Pain  in  the  back, 
T.'Ypt  n^  a  resmlt  of  traumatic  lumbago,  is  rare.  Pains  in  the  legs,  which  may 
•••  *har[i  an<l  lancinating  like  those  of  tabes,  are  not  uncommon.  ParsBsthesise 
■f  Twi^iu*  !?orts,  prickling,  burning,  crawling,  etc.,  are  often  complained  of. 
Aiufc^^het^ia  is  not  constant,  and  seldom  is  pronounced.  Anaesthesia  in  limited 
irv^r>  ci>rrei?ponding  to  the  distribution  of  the  spinal  segments  is  not  met  with. 
TV'iv  i:^  ukopv  commonly  a  diminution  of  sensibility  in  all  its  forms,  some- 
:LXk>  more  marked  in  one  leg  than  in  the  other ;  absolute  anaesthesia  is  much 
T%rrT.     Partial  aiuesthesia  is  also  extremely  rare. 

Tbere  is«  generally  diflSculty  in  passing  water,  which  may  reach  the  point 
•f  ivtention  or  incontinence ;  more  commonly  there  is  great  straining  with 
«nnr  «lrihbling  after  the  act,  and  occasional  imperative  desire  to  micturate. 
<  'XiAipation  is  common,  and  the  patient  has  to  strain  greatly  at  stool ;  feces 
mxj  a^xnimulate  in  the  rectum,  and  evacuation  is  imperfect;  one  patient 
cncnpLained  that  he  had  to  use  an  enormous  amount  of  paper  to  clean  himself 
ifti^  a  itooL  Incontinence  of  feces  is  a  later  symptom.  Impotence  is  a 
jrvqurat  symptom,  but  priapism  is  seldom,  if  ever,  seen. 

A.*  hm  already  been  said,  the  majority  of  authors  admit  that  various 
4eje^efi€fative  afiections  of  the  cord,  notably  progressive  spinal  muscular 
itmphT,  may  be  due  to  injury,  but  these  aflections  are  discussed  in  the 
tpprnpinate  chapters. 


The  diagnosis  of  traumatic  nervous  affections  presents  problems 
*d  a  peculiar  difficulty.  Not  only  do  we  have  to  determine  the  character  of 
m  ohMTore  nervous  afection,  but  also,  on  account  of  the  claims  for  damages 
zhmt  i>o  often  arise,  we  must  decide  whether  there  be  any  disease  at  all,  or 
whtthtr  the  patient  be  merely  a  simulator. 
V*-!f h^r  of  these  i>oints  can  be  determined  without  a  thoroucrh  and  com- 
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In  the  difFereotial  diagnosis  of  the  aSectiou^  wliich  have  already  been  J 
described,  it  ]»  firet  of  all  necessnry  to  elimiuate  the  poeaibility  of  the  exist-l 
ence  of  any  focal  lesion  of  the  brain  or  cord,  any  systemic  affection  of  tlwl 
cord,  or  any  disease  of  the  peripheral  nerves.  This  eon  usually  be  done  1^1 
a  coneideratioQ  of  the  symptoms  of  these  atfeotiona  and  by  a  careful  exanu- 1 
natioa.     Traumatic  lumbago,  as  has  been  said,  iz  &  frequeiit  compUc-uttoiLV 


and  it  usually  can  be  readily  detected  by  piun  in  the  back,  which  is  increaaedJ 
on  movement,  by  the  \wi&{  tenderness  of  the  muscles  and  th  '      ■  "- 
Traumatic  neurasthenia  presents  the  characteristic  symptoms  o 


heir  rigidity^ 
of  heaioacliiBbl 
,  insomnia,  incapacity  for  protracted  effort,  irntability,  backache  j 
muscular  weakness,  nervous  dyspepsia,  vasomotor  disturbances,  rapid  puls^ 
exaggerated  knee-jerks,  "shifting'  type  of  contraction  of  the  visual  field, 
togetner  with  the  absence  of  the  hysl«rical  stigmata  and  any  indications  of 
focal  or  systemic  disease.     The  diagnosis  of  hysteria  must  be  based  chiefly 
upon  the  discovery  of  the  hysterical  stigmata  alreadv  described,  especially 
the  amesthesia  and  the  contracted  visual  fields.     As  'kam  already  been  said, 
these  two  symptoms  cannot  be  regarded  as  pttthognoiuonic  of  the  hysterical 
condition ;  but,  in  the  majority  of  cuses,  a  careml  study  of  the  syniptoms 
already  described  will  render  the  diagnosis  of  hysteria  comparatively  ea^y. 

It  is  important  to  distinguish  between  the  hysterical  attacks  and  epileptift 
seizures,  both  of  which  may  be  of  traumatic  origin.  In  most  cases  there  caa 
be  no  confusion,  but  in  some  cases  the  distinction  is  by  no  means  easy.  Ib 
hysteria  the  patient  is  not  apt  to  fall  so  as  to  hurt  himself,  the  tongue  ■ 
rarely  bitten,  consciousness  is  not  so  completely  lost,  there  is  rarely  involun-. 
tary  discharge  of  urine  or  feces  ;  if  the  attacks  be  frequently  repeated  tlien! 
is  no  rise  or  temperature.  The  urine  is  said,  by  Gilles  de  la  Tnurett*  and 
Cathelineau,  to  show  certain  characteristics  ab^ady  descrilved. 

As  the  very  esiatence  of  the  traumatic  scleroses  is  still  in  dis^ut«,  the 
diagnosis  is  by  no  means  easy.  The  history  of  a  severe  physical  injurv,  the 
graver  character  of  the  symptoms,  the  mental  failure,  muscular  weakuoaa, 
the  general  hypo-icsthesia,  and  the  physical  symptoms  will,  on  continued 
observation,  give  rise  to  the  suspicion  thiit  there  is  a  graver  disturbancte  than 
simple  neurasthenia.  A  confosion  with  hysteria  is  much  less  likely  if  due 
weigiit  be  laid  upon  the  hysterical  stigmata.  If,  in  addition,  there  be  optlB 
atrophy,  nvstagmus,  intention  tremor  without  definite  signs  of  hysteria,  int- 
mobile  pupils,  loss  of  knee-jerk,  degenerative  reactions,  and  the  like,  ihs 
suspifiona  will  become  confirmed. 

Till'  diagnosis  of  traumatic  spinal  sclerosis  is  a  simpler  matter ;  the  parfr 
parfsLi.  f|nL-<tiu  curidiiionn,  bladder  symptoms,  sensorj'  aisturbances,  and  exa^ 
geratcd  leudon  rfHcx&i  iirc  at  once  suggestive  of  disease  of  the  cord,  and 
careful  observation  will  enable  the  physician  to  eliminate  mental  and  cerebnl 
disturbances. 

There  has  been  much  discu.^ion  of  late  as  to  the  possibilities  of  simuUtion. 
We  must,  of  course,  admit  that  there  are  mauy  men  who  will  do  anything 
but  work  In  order  to  get  money ;  and,  consequently,  there  must  be  manj 
men  who  would  gladly  simulate  disease  if,  by  so  doing,  they  could  get  ft 
lai^  sum  for  damages  from  any  corporation.  It  is  unfortunately  true  Uuit 
there  are  a  certain  number  of  lawyers  and  physicians  who  would  join  theaft 
men  in  such  an  attempt.  It  is,  however,  a  harder  tiling  to  believe  timt  au(i 
men,  even  when  coached  by  such  phi'sicians,  who  are  seldom  very  learned 
men,  can  successfully  and  persistently  simulate  the  conditions  already  de- 
scribed. It  is  a  singular  fact  that  until  recently  very  few  neurologists  have 
maintained  that  simulation  was  at  alt  h-equent,  and  the  men  who  claimed  thai 
it  was  frequent  have  been,  for  the  most  part,  railway  surgeons,  who  have  had 
but  little  familiarity  with  nervous  diseases.     Within  a  few  years,  as  has  been 


ntkiFiii.  In  my  own  experience,  although  I  have  often  met  with  cases 
rfeidi  were  said  to  be  fraudulent,  I  have  usually  found  evidence  to  prove  the 
of  disease.  In  leas  than  3  per  cent,  of  the  cases  was  I  led  to 
in  simulation.  The  majority  of  neurologists  in  this  country  admit 
hasi  simalatioo  m  very  rare,  although  exaggeration  is  not  uncommon. 
TW  nmalator  is  apt  to  present  striking  symptoms,  and  his  efforts  are  usually 
OA  nocfa  exaggerated,  and  so  incongruous  as  to  he  detected  at  once.  No  one 
imiiiar  with  nervous  diseases  can  be  deceived  in  him.  All  his  symptoms 
B^^  verr  much  in  evidence ;  they  do  not  have  to  be  sought  for.  It  is  also 
a|Mflable  to  keep  the  attention  fixed  on  any  one  subject  for  more  than  a 
pefT  brief  time ;  if  the  attention  must  be  fixed  on  a  number  of  different  sub- 
«Nt^  at  fHice,  as,  for  example,  when  a  man  must  feign  a  contracted  visual 
lekL  aiijHtli€a>ia,  paralysis,  and  the  like,  the  attention  must  inevitably  be 
mIt  dvturbed,  and  tKe  expert  can  very  soon  catch  the  simulator  od*  his 
nard  and  expose  his  deception. 

In  tike  majority  of  cases  that  come  under  observation  the  morbid  symp- 

liTBi*  mii5t  he  sought  for ;  they  are  not  brought  forward  by  the  patient  him- 

4e^  and  he  is  often  unaware  of  their  existence.     It  is  not  uncommon,  for 

fxample,  for  a  patient  to  say  he  has  no  trouble  with  his  vision,  yet,  on 

fxaiamation«  we  find  a  slight  contracture  of  the  visual  field ;  another  may 

har^  iHirmal  sen.«ibility  to  touch,  with  complete  loss  of  sensibility  to  pain. 

Carefal  examination  will  usually  disclose  symptoms  unfamiliar  to  the  laity, 

■  often  unrecc^ized  by  the  patient  himself,  and  it  will  usually  reveal  other 

which  have  distinctly  an  objective  character.     The  examiner 

he  fiuniliar  with  the  mental  characteristics  of  nervous  patients,  the  ten- 

to  exaggerate,  the  variations  that  often  occur  in  their  general  condi- 

r  in  indiviflual  symptoms,  and  the  seeming  contradictions  that  these 

may  present     Some  striking  examples  of  this  have  already  been 

iu  the  section  on  hysteria  with  reference  to  h3r8terical  amblyopia 

mi   hii<erical   anaBSthesia.     In  hysteria  and   neurasthenia,  too,  it  is   not 

i^«4nmif>a  for  the  symptoms  to  vary  from  day  to  day,  and  even  from  hour 

v>  b'Cir. 

p.  ihif  penH>n  fiimiliar  with  mental  diseases  the  mental  symptoms  presented 
B  mi^^  rases,  such  as  have  already  been  described,  are  easily  recognized ; 

■^*    •..   tk*.    f-«.inn1   nV>u»r\'pr   thpv  nrp  not  vprv  strikincr       Thjit   fhf^v  nan    K^ 
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also  have  a  distiu 


obJ6(.itiv 


value.     It  i 


(  sensory  synipto 
practicable  for  a  eiinulator  to  l«ll  whether  a  touch  be  on  one  side  or  the  othw 
of  a.  given  line,  especially  if  that  line  pasa  horizoutttUy  about  the  body  or  a, 
limb,  or  if  it  pass  through  the  lens  seuxitive  parts  of  the  body ;  hence,  if' 
there  be  a  sharply  ilefiued  aniBsthesia,  conatant  in  its  limitations,  it  is  un- 
doubt«d]y  genuine.  The  simulator,  moreover,  will  seldom  adopt  the  mon  ■ 
unusual  forms  of  antrathesia,  such  as  the  loss  of  sensibility  to  pain  with 
retained  sensibility  to  touch,  or  the  slight  blunting  of  the  tactile  eeaab. 
Moreover,  when  a  sudden  and  very  painful  stimulus,  such  us  may  be  con- 
veyed, for  example,  by  an  extremely  strong  current  from  the  induction  o<m1 
through  a  needle  point,  is  applied  to  any  region  of  the  body,  especially  the 
more  sensitive  regions,  when  the  simulator  is  off  his  guard,  it  is  impoeeibla' 
for  him  to  refrain  from  some  manifestation  of  pain  ;  there,  at  least,  will  be 
certain  muscular  contractions  or  a  quickening  of  the  pulse.  This  was  shown 
very  strikingly  by  Pitres,'  A  man  endeavored  to  feign  disease,  one  of  the 
symptoms  being  anaesthesia.  He  had  previously  earned  his  living  by  appeal^ 
ing  as  the  ancestUetic  man  in  a  show,  who  thrust  pins  into  himself  witiiout 
any  manifestations  of  pain.  The  unexpected  application  of  very  painflil 
stimuli  revealed  his  simulation  at  once. 

The  increase  of  the  pulse-rate  on  pressure  over  the  painliil  region  is  dIk 
jective  evidence  of  tendemes?,  which  is  of  great  value.  Paralysis  with 
atrophy  or  with  contracture  can,  of  course,  not  be  simulated  ;  no  voluntary 
contraction  of  the  muscles  is  at  all  like  the  rigidity  of  contracture  seen  in 
certain  forms  of  paralysis.  Careful  examination  of  an  alleged  paralysed 
limb,  especially  if  the  patient  himself  l>e  put  through  certain  pecuhar  move- 
ments, and  if  the  limb  be  moved  about  in  dttfereut  ways,  will  readily  detect 
the  existence  of  voluntary  control  of  the  muscles. 

AltbouKh  a  tremor  can  be  feigned  under  certain  conditions,  especially  if 
the  limbs  ne  given  a  certain  amount  of  support,  if  the  limbs  be  unsupported 
it  is  imposfiible  to  continue  a  tremor  with  any  definite  rhythm,  and  the  irregu- 
larities m  the  rhythm  and  in  the  degree  of  excursion  of  the  limbs  can  at  onoe 
be  detected. 

The  circulatory  syniutoms,  which  have  already  been  descxibed,  are  of  &» 
quent  occurrence,  anu  they  can,  of  course,  \ie  readily  detected.  I  have 
already  spoken  of  the  distinction  between  the  nervous  increase  of  the  puha. 
of  the  person  coming  under  examination  and  the  persistent  Increase  so  coio- 
mon  in  these  conditions.  Bladder  symptoms  are  usually  not  of  a  very  strik- 
ing character.  If  there  be  distinct  incontinence  it  can  oiten  be  detected  by 
caretiillv  drying  the  parts  with  absorbent  cotton  and  then  noting  if  the  urine 
escape  drop  by  drop.  This,  of  course,  is  a  distinct  proof  of  the  genuineneK 
of  tne  symptoms. 

Many  neurasthenic  and  hysterical  patienb^,  no  matter  what  the  cause  of' 
their  trouble,  will  exaggerate  iheir  sj-mptona.  This  is  equally  true  in  trao- ' 
matic  cases,  whether  tliere  be  a  claim  for  damages  or  not ;  but  it  must  be 
home  in  mind  that  many,  in  fact  the  majority  of  patients  with 
nervous  aHections  who  have  a  claim  for  damages,  are  more  deeph  _„ 
in  their  pergonal  sufferings  than  in  any  claim  which  they  may  liave. 
tendency  to  exaggerate  can  readily  be  detected  by  the  man  familiar 
nervous  diseases  and  with  human  nature,  by  a  comparison  between  the 
plaints  and  the  physical  condition,  and  by  applying  the  personal  equatioii,^ 
Several  carcfiil  observers,  who  have  hail  the  opportunity  of  examining  all  the 
claimants  for  damages  for  certain  railway  corporations,  have  assured  me  thi ' 
the  percentage  of  deliberate  simulation  was  rare,  and  that  the  attempts 
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nmulation  were  alwa}'8  gross  exaggerations.  I  believe  myself  that  the  claim 
of  the  firequency  of  simulation  is  more  often  due  to  the  ignorance  of  the 
physician  tnan  to  any  attempt  to  deceive  on  the  part  of  the  patient. 

Ftognosis.  The  prognosis  of  the  affections  described  is  of  extreme  impor- 
umee,  yet  it  is  involved  in  much  obscurity,  and  it  is  by  no  means  easy  to 
determine.  In  view  of  the  immense  importance  which  prognosis  has  in  so 
manv  medico-legal  cases  it  is  by  no  means  remarkable  that,  on  the  one 
hand,  some  men  conclude  that  the  great  majority  of  cases  recover  completely, 
ind  that  other  men  hold  out  gloomy  predictions  as  to  dementia,  paralysis, 
ind  death.  It  is  probable  that  a  laj'ge  proportion  of  the  cases,  taking  all 
cases  as  they  come,  if  they  could  be  placed  under  proper  conditions  imme- 
diately after  the  injury,  would  do  well.  Unfortunately  few  cases  are  placed 
under  such  conditions ;  instead  they  are  put  under  the  worst  possible  condi- 
tions, and  kept  there  for  years. 

Traumatic  lumbago,  when  uncomplicated,  is  apt  to  be  rather  an  obstinate 
aftction,  persisting  for  several  months,  and  leaving  its  victim  with  a  weak 
back ;  the  symptoms  being  liable  to  occur  at  any  slight  strain  or  cold.  When 
complicated  with  other  nervous  affections,  especially  under  debilitating  con- 
ations, it  lasts  much  longer.  In  rare  instances  it  may  persist,  causing  annoy- 
ance and  some  disability  for  years ;  in  one  case  under  my  observation  it  lasted 
for  twenty-eight  years.  Here  there  was  probably  some  more  deeply  seated 
trouble,  such  as  a  chronic  arthritis  of  the  vertebral  articulations. 

The  prognosis  of  traumatic  neurasthenia  is  better  than  that  of  the  other 
traumatic  nervous  afiections.     A  certain  proportion  of  cases  get  well  if  they 
can  be  placed  under  proper  conditions.     As  in  all  forms  of  neurasthenia, 
however,  the  process  of  recovery  is  slow  and  tedious,  and  it  must  always  be 
measured  by  months  and  sometimes  by  years.     The  prognosis  in  all  forms  of 
oeuragthenia  must  vary  with  the  duration  of  the  trouble,  and  as  the  conditions 
in  manv  of  the  traumatic  cases  are  bad,  as  has  already  been  shown,  it  is  obvi- 
ous  that  the  prognosis  must  also  be  unfavorable.     When  any  case  of  neuras- 
thenia has  continued  under  unfavorable  conditions  which  tend  to  aggravate 
it,  without  treatment,  for  two  or  three  years,  the  chances  of  recovery  are 
gi^ly  diminished.     The  chances  of  complete  recovery  in  any  ca^se  of  iieur- 
«^henia  that  has  existed  over  three  years  are  slight.     The  patient  may  make 
A  partial  recovery,  and  perhaps  be  able  to  resume  his  accustomed  work,  but 
^  has  le«<  endurance,  his  trouble  is  apt  to  recur  after  comparatively  slight 
strains,  he  w  nervous  and  irritable,  his  sleep  is  less  sound,  his  judgment  is  not 
'|uit€  so  go<Kl,  he  has  tendencies  toward  headaches  and  digestive  disturbances, 
he  getK  on  less  smoothly  with  his  fellows,  trifles  annoy  him,  and,  instead  of 
^ing  a  capable  business  man  and  a  genial  companion,  he  is  apt  to  be  a  nerv- 
♦HL*,  querulous,  disagreeable  perscm — a  "  damaged  num."    The  casual  oWrver 
seeing  him  at  his  wonted  tasks  says  that  he  is  well,  but  his  intimate  friends 
and  tne  neurologist  can  <letect  the  change  brought  about  by  the  accident. 
More  than  one  case  of  traumatic  neurasthenia  can  be  cited  whore  there  was 
never  any  claim  for  damages,  but  where  the  symptoms  have  ])ersL^te<l  ten, 
fiftet'H,  or  twenty  years,  causing  various  disturbances,  from  a  mere  diange  of 
<iLMMkiition  and  diminished  endurance  to  com])lete  disid)ility. 

Even  in  severe  ca«*es,  if  treatment  be  instituted  promptly,  there  is  a  fair 
<*haii<'e  of  rtH'overy  after  a  number  of  montlis,  but  when  tlie  condition  has 
laste<l  a  long  time  it  is  probable  that  the  changes  in  the  brain  become  greater, 
and  that  the  cells  cannot  be  restored  to  tlieir  normal  con<litioii.  Many  cities, 
e\'en  after  a  lai)se  of  several  years,  may  make  a  partial  recovery,  whieli, 
under  the  excitement  and  stimulus  of  an  award  of  damages  and  the  relief 
fnmi  the  anxiety  of  litigation,  seentsat  first  very  great  ;  but  afterward  there  is 
a  a'lajHe,  and  the  patient  is  seldom  fully  restored  to  liealtli.     A  con>iderabIe 
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ivaiids, 


nd  others  still  re- 


number of  cases  persist  partly  cliiiftbled  an 
inain  complete  invalids  for  liie. 

The  prognosis  of  traumatic  hysteria  ia  better  and  worse  than  that  of  neur- 
asthenia. The  individual  symptoms  of  hysteria  are  capable  of  romplete  and 
sometimes  sudden  cure,  whence  many  have  believed  that  the  eoDdition  itaetf 
was  cured.  Hysteria,  however,  is  on  the  whole  a  graver  condition  than  ueur- 
astheoto,  and  it  ia  to  be  borne  in  mind  that  when  once  a  patient  liccoraM 
hysterical  the  condition  is  apt  to  become  permanent,  although  the  individual 
svm]itom»  may  be  relieved.  Although  tne  paralysis,  contractures,  or  anie^ 
tnesia  may  wholly  disappear,  nevertheless  the  patient  remains  in  an  hysterical 
condition,  and  the  same  symptoms,  or  others  even  graver,  may  recur  from  the 
slightest  cause.  Moreover,  in  traumatic  cases,  we  usually  have  to  do  with  a 
c<)mbination  of  the  two  affections.  The  same,  therefore,  holds  true  of  hys- 
teria as  was  said  of  neurasthenia ;  a  few  cases,  if  put  promptly  under  ir^fr 
ment,  mar  recover  completely  after  an  interval  of  a  numb«r  of  months,  ai' 
Dercum'  has  shown  ;  the  majoritv  continue  in  a  condition  of  partial  invalid^ 
ism.  It  must  not  be  forgotten,  too,  that  in  rare  casee  both  hysteria  and  near* 
asthenia  may  terminate  fatally. 

The  prognosis  of  the  traumatic  scleroses  does  not  differ  from  that  of  other 
forms  of  sclerosis ;  these  cases  graduallv  grow  worse,  and  finally  succumb,  if. 
not  to  the  disease,  to  intercurrent  affections. 

Including  all  patients  who  have  nervous  disturban^  after  injury,  in  manv' 
cases,  of  course,  the  trouble  is  slight,  and  they  recover  completely.  8uca 
cases  are,  however,  less  frequently  seen  by  the  neurologist.  In  cases  which 
present  pronouncetl  svmptoma  of  ner^'ous  disease  the  prognosis  mnst  be 
regarded  as  grave.  Out  of  fifty  consecutive  medico-legal  cases  that  I  havo 
seen  I  have  known  of  the  death  of  four  from  the  nervous  disease  within  six. 
years  after  the  injury,  and  of  many  <if  the  cases  I  have  no  present  knowl-' 
edge.  Page'  has  tried  to  show  that  most  cases  recover  speedily  after  dam- 
ages are  paid,  but  his  statistics  do  not  inspire  confidence,  ana  most  neurologists 
recognize  that  the  majority  of  severe  cases  never  make  a  complete  recovcrr. 

Treatment.  Ever)'  case  of  traumatic  nervous  disease  ought  to  be  put  under 
systematic  and  thorough  treatment  irom  the  beginning.  In  the  section  on 
etiology  I  have  shown  that  this  was  seldom  done  in  the  me<lico-legal  casa^ 
but  that,  on  the  contrary,  treatment  was  neglecteil,  and  that  manv  factors  wer*' 
introduced  which  tended  to  aggravate  the  condition  and  to  render  it  chroniOi.i 
If  proper  treatment  were  promptly  instituted  the  prognosis  would  be  mate- 
riallv  improved  and  many  patients  would  doubtless  recover  who  now  remain, 
invalids.  Unfortunately,  proper  treatment  is  often  not  feasible,  even  in  caaei 
where  there  is  no  litigation.  The  patient  may  not  l>e  able  to  aflbrd  the  ex- 
pense of  a  prolonged  and  thorougn  course  of  treatment,  or,  if  he  be  onljci 
partly  disabled,  hemg  a  wage-earner  he  will  feel  that  he  cannot  afford  to  gi»<8_ 
lip  the  time  re<}uisite  for  treatment,  but  he  will  insist  on  keeping  ou  with  hfa' 
business  and  doing  the  licst  he  can. 

In  medico-legat  cases  the  opportunities  for  proper  Ireatnient  are  rare.  Na 
course  can  be  more  at  variance  with  any  reasonable  thera])eutics  than  to  sub- 
ject a  case  of  severe  neurasthenia  or  hysteria  to  repeated  examinations  by 
different  experts,  not  for  the  beuefit  of  the  patient,  but  to  satisfy  the  lawyers 
and  tn  make  a  numerical  showing  of  experts  before  a  jury ;  to  keep  the 
patient  harassed  by  excitement  and  vexations  of  a  trial ;  to  accuse  bun  of 
fraud ;  to  carry  him  to  court,  jierha^ts  ujKin  a  stretcher,  to  be  cross-examined 
and  held  up  to  the  view  of  an  intelligent!?)  jurv,  who  are  to  decide  upon  tbo 
genuineness  of  his  complaints,  the  character  of  his  disease,  and  his  chani 
for  recovery. 

I  AlICDlilaiid  Neurol.,  Oct.  1893. 
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In  most  of  the  affections  which  have  been  described  the  treatment  requisite 
18  the  rest-cure,  which,  in  all  severe  cases,  must  be  carried  out  in  all  it  details. 
Thi^  rest-cure  has  already  been  described  in  Chapter  II.,  but  it  is  necessary 
here  to  speak  of  certain  minor  details. 

In  a  Leurge  number  of  cases  traumatic  lumbago  is  a  complication  so  dis- 
treasing  as  to  require  special  treatment.  Rest  in  bed  often  becomes  neces- 
sary, the  pain  on  motion  bein^  so  ^eat,  but  absolute  rest  by  a  spinal  brace  is 
not  to  be  recommended  ;  it  will  onen  give  temporary  relief,  but  it  is  merely 
a  palliation,  and  the  progress  is  apt  to  be  slow  under  it.  As  in  sprains  else- 
where, it  is  better  to  treat  the  muscles  and  ligaments  by  permitting  and 
encouraging  a  certain  amount  of  motion.  This  motion  can  be  best  obtained 
by  gentle  massage  of  the  injured  muscles.  This  should  be  begun  early,  and 
it  will  usually  be  well  borne.  After  a  short  time  it  will  be  found  that  the 
patient  can  Dear  more  energetic,  deep  massage,  and  that  he  will  improve 
ander  it.  In  addition  to  the  massage  much  relief  may  be  obtained  by  gal- 
vanizing the  tender  region,  applying  a  large  electrode  with  the  positive  coil, 
with  a  current  of  five  to  ten  milliamp^res,  over  the  spinal  muscles.  By  mas- 
sage and  electricity  considerable  relief  can  usually  oe  obtained,  and  many 
cases  will  be  greatly  benefited.  Certain  other  remedies  are  also  of  advantage. 
Ironing  the  muscles  with  a  flatiron,  as  hot  as  can  be  borne — a  combination  of 
warmth  and  massage — will  give  relief  in  cases  where  massage  itself  cannot  be 
t{>plied.  Cupping,  olistering,  and  counter-irritation  by  iodine  give  temporary 
relief^  but  they  are  apt  to  render  the  skin  sensitive,  so  that  massage  cannot  be 
nsed.  The  same  may  be  said  of  the  actual  cautery,  which,  in  more  chronic 
cases,  often  rives  very  distinct  temporary  relief.  As  the  patient's  condition 
improves  and  his  ability  to  move  becomes  greater,  light  gymnastics  for  the 
spinal  muscles  will  often  be  of  distinct  benefit,  but  they  should  not  be  under- 
taken if  thev  cause  any  increase  of  the  pain  which  persists  after  exercise. 

In  hysteria  and  neurasthenia  the  rest-cure  of  Weir  Mitchell  is  the  only 
proper  treatment,  and,  in  all  severe  cases,  it  should  be  carried  out  in  all  its 
utmost  detaiR  Dercum  has  shown  the  benefit  of  this  treatment  when  thor- 
oughly employed  from  the  beginning  of  the  trouble,  and,  as  wt^  said  above, 
manv  patients  may  recover  under  it  who  otherwise  would  remain  chronic 
invalicls.  In  the  cases  where  this  Ls  not  feasible,  from  the  causes  already 
nientioue<l,  the  physician  is  compelled  to  adopt  a  very  much  more  uiisatis- 
fiurtory  course,  which  oft«n  means  more  protracted  suffering  and  greater 
expense  for  the  patient,  and  also  a  poorer  chance  of  com])lete  recovery. 
W  nen  the  complete  rest  cure  cannot  be  instituted  the  patient  should  take  as 
much  rest  as  possible ;  he  should  lie  down  during  the  day,  and  avoid  every- 
thing but  the  most  necessary  duties ;  he  should  be  kept  from  all  excitement 
and  worry ;  forced  feeding  should  be  employed,  niilk,  egg^,  soup,  prepared 
f<KHL»,  etc.,  ifhould  be  given  in  small  (juautities  at  frequent  intervals.  Gal- 
vanism and  massage  are  of  great  benefit.  In  other  respects  treatment  must 
be  symptomatic.  The  bowels  should  be  kept  open,  stinuilants,  analgesics, 
and  hypnotics  should  be  avoided  as  much  as  possible,  and  tonics  freely 
§riven  ;  iron  and  arsenic  seem  more  beneficial  than  strychnine.  Where  there 
are  pronounce<l  cardiac  symptonis  digitalis  and  similar  remedies  may  be 
aeceasar>'. 

Page'  has  claime<l  that  the  symptoms  in  many  cases  were  due  not  to  the 
injur}',  but  to  the  abuse  of  bromide  of  potassium.  That  the  excessive  use  of 
the  bnmiide  Ls  injurious  no  one  will  deny  ;  but  the  symptoms  from  the  abuse 
of  bn>mide  <lo  not  resemble  the  symptoms  we  see  in  tiiese  ca^es.  The  symp- 
toms *>ccur  in  cases  that  have  never  taken  bromide,  and  many  ca**es  are 

1  Med.  Times  and  Oaz.,  April,  1885. 
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benefited  by  a  moderate  use  of  the  bromide.  I  have  seen  digtinet  improve- 
ment occur  ailer  taking  ten  to  fifteen-grain  doses  of  bromide  three  times  a 
day.  The  bromides  must  be  used  with  care,  but  they  often  relieve  much  of 
the  nervousness  and  anxiety  from  which  these  patients  suffer.  They  are  best 
given  combined  with  gentian  and  the  tincture  of  chloride  of  iron. 

The  treatment  of  the  traumatic  scleroses  does  not  differ  from  the  treatment 
of  other  forms  of  sclerosis.  Rest,  seclusion,  forced  feeding,  and  tonics  are  the 
essentials.     In  other  respects  the  treatment  must  be  largely  symptomatic 

In  all  medico-legal  cases  the  physician  should  urge  a  settlement  of  the 
case  rather  than  expose  the  patient  to  the  anxiety  and  risks  of  a  trial.  An 
early  settlement  is  of  the  utmost  importance,  in  affording  the  patient  a  chance 
for  recovery,  and  it  is  better  to  settle  for  a  moderate  sum  ratner  than  to  ex- 
pose the  patient  to  such  risks  in  the  hope  of  getting  a  little  more  money.  If 
any  system  of  procedure  could  be  adopted  in  medico-legal  cases  whereoy  one 
competent  expert  could  have  the  opportunity  of  seeing  the  patient  as  often 
as  he  might  see  fit,  and  could  give  an  opinion  which  would  be  accepted  as  a 
judicial  ruling,  it  would  be  much  better  for  the  patient  than  it  is  to  be  sub- 
jected to  frequent  examinations  by  incompetent  men  ;  his  chances  for  recovery 
would  be  greater,  and  the  ends  of  justice  would  be  better  served. 


CHAPTER  V. 

DIATHETIC  AND  TOXIC  AFFECTIONS  OF  THE  NERVOUS 

SYSTEM. 

By  E.  D.  FISHER,  M.D. 

DuTHESis  is  a  tendency  to  disease,  and  therefore  chronic  by  its  very  nature. 
We  understand  by  it  a  condition,  inherited  or  acquired,  which  under  certain 
conditions,  as  errors  of  diet,  exposure,  etc.,  may  manifest  a  definite  class  of 
symptoms.  Rheumatism  and  gout  represent  such  diatheses.  The  acute  ex- 
aceroations  in  each  of  these  diseases  represent  the  overwhelming  of  the  system 
bj  the  distinct  poison  peculiar  to  each. 

The  relation  of  diathesis  to  nervous  affections  is  of  great  importance  in  its 
bearing  on  a  class  of  diseases  which  are  often  not  the  direct  or  immediate 
effect  of  the  poison  on  the  economy,  but  rather  the  accompanying  or  conse- 
quent injury  to  the  nervous  system. 

We  may  define  diathesis,  according  to  Hutchinson,  as  "  any  condition  of 
prolonged  peculiarity  of  health  giving  proclivity  to  definite  forms  of  disease." 
Kathese?  represent  morbid  conditions  of  the  blood.  We  have  to  consider 
them  in  their  relation  to  the  nervous  system  in  two  aspects :  first,  as  to  their 
primary  efilect  as  poisons  per  se  within  the  economy,  producing  characteristic 
^raptoms,  and  secondly,  as  to  their  secondary  eflfect  on  the  nervous  system. 
It  is,  as  a  result  of  this  secondary  effect,  that  we  find  the  more  permanent  and 
chnmic  changes  induced. 

RHEUMATISM. 

Rheuniatbim  may  be  regarded  as  a  morbid  blood  state  affecting  the  chemi- 
^  processes  of  the  bodv  (Gowers.)  It  affects  almost  all  the  structures  of 
the  nervous  system.  'The  somatic  signs  of  the  disease  are  inflammatory 
states  of  the  articular  and  muscular  structures,  accompanied  by  pain  and 
bigh  te!ni)erature. 

Etiology.  In  the  light  of  the  fact  that  the  rheumatic  diathesis  is  peculiar 
to  certain  families,  and  that  therefore  heredity  is  an  important  etiological 
wor  in  the  dL»ease,  it  would  seem  that  the  theory  of  the  disease,  as  due  to 
*'me  chemical  change  of  nervous  origin,  causing  malnutrition  and  nutritive 
changes,  u*  the  correct  one. 

Symptoms.  The  following  symptoms  occur  as  a  direct  or  indirect  result  of 
^ht*  involvement  of  the  nervous  system. 

Inmnlty,  as  a  direct  result  of  rheumatism,  is  rare.  Clouston  and  Wigles- 
'^wrth  iiave  re|)orted  several  cases.  The  characteristic  symptoms  are  delirium, 
ballucinations  of  sight  and  hearing,  associated  in  some  cases  with  choreiform 
'Jiovement**.  The  direct  relationship  between  the  rheumatic  ])()ison  and  the 
appearance  of  the  cerebral  symptoms  seems  ])ositive.  It  cannot,  however,  be 
<'onsi(iered  as  a  metastasis,  but  rather  the  direct  influence  of  the  poison  on  the 
^'^'rehrum. 
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MeningUi8,  There  is  usually  present  a  marked  delirium,  which  may  be 
low  and  muttering  or  ver}*'  active,  and  the  patient  may  pass  into  a  partial 
coma  interrupted  by  delirium.  Convulsions  are  not  common,  althougn  they 
may  be  present.  The  temperature  may  rise  to  106-7.°  Post-mortem,  in- 
flammation of  the  meninges  is  found,  generally  simple  in  character,  without 
pus  formation.  Hemorrhages  have  been  observed  in  the  cortex  of  the  brain, 
and  general  congestion,  giving  a  rosy  appearance  to  the  surface. 

Hemiplegia.  Cerebral  em1x>lism  is  a  very  frequent  though  late  complica- 
tion of  rheumatism,  due  to  the  endocarditis  whicn  so  often  accompanies  rheu- 
matic fever.  While  we  cannot  consider  it  as  directly  due  to  the  rheumatic 
diathesis,  yet  this  disease  is  the  most  frequent  cause  of  the  cardiac  complication. 
It  is  essentially  a  disease  of  youth,  so  much  so  that  probably  most  cases  of 
cerebral  hemiplegia  in  the  young  are  due  to  embolism. 

ChoreM.  A  considerable  percentage  of  cases  of  chorea  give  a  rheumatic 
history,  with  or  without  cardiac  lesions.  A  large  proportion,  however,  present 
no  such  connection.  The  course  and  symptoms  are  similar  in  both  cases,  the 
element  of  rheumatic  disease  not  altering  its  characteristics.  An  ausemic 
condition  is  to  be  observed  in  most  cases.  Sir  Dyce  Duckworth  goes  so  fiw 
in  his  statement  as  to  say  that  both  chorea  and  rheumatism  are  simply  the 
result  of  the  same  specific  agent,  manifesting  itself  at  one  time  in  one  form 
as  chorea,  and  at  another  time  as  articular  inflammation.  Writers  in  this 
country  do  not  find  rheumatism  so  frequent  an  etiological  factor  in  chorea  as 
the  French  and  English  statistics  would  seem  to  indicate. 

Associated  with  the  chorea  we  may  have  a  neuritis,  general  in  distribution, 
or  again,  apparently,  secondary  to  spinal  cord  disease.  The  paralysis,  even 
when  hemiplegic,  is  usually  flaccid,  the  muscles  are  not  rigid,  and  therefore 
the  indication  is  that  it  is  (!ue  either  to  involvement  of  the  peripheral  nerves 
or  to  the  spinal  cord  in  the  region  of  the  anterior  horns. 

Spiiial  Cord  Diseases.  Lesions  of  an  acute  nature,  as  poliomyelitis,  are 
rare.  In  many  rheumatic  cases,  however,  exposure  to  cold  appears  to  aflfect 
the  nervous  system  so  as  to  cause  the  production  within  it  of  a  toxic  agent 
capable  of  producing  an  inflammatory  condition  within  the  cord  itself.  It  is 
not  improbable  that  l)oth  poliomyelitis  and  general  myelitis  may  be  produced 
in  this  way.  The  relation  of  such  a  cause  to  chronic  and  systemic  oisease  of 
the  cord  does  not,  however,  seem  efjually  clear.  Meningeal  inflammation, 
however,  undoubtedly  occurs,  and  when  acute,  is  generallv  associated  with 
the  cerebral  condition.  It  may  not,  therefore,  be  recognized.  The  symptoms 
are  those  common  to  meningitis — pain  in  the  spine  on  movement,  with  exten- 
sion into  the  extremities,  giving  evidence  of  irritation  of  the  meninges  and 
the  spinal  nerves  at  their  exit  from  the  canal.  There  is  nothing  diagnostic  in 
the  syniptoHLs  of  their  rheumatic  origin,  except  their  occurrence  in  the  course 
of  acute  rheumatism.  The  prognosis  is  dependent  upon  the  general  course 
of  the  disease. 

Xeiiritij*.  Multiple  neuritis  may  be  present,  but  is  rare.  A  number  of 
cases,  however,  have  been  reported.  It  is  more  commonly  observed  as  affect- 
ing individual  nerves.  It  is  not  uncommon  to  find  the  spinal  accessory,  the 
facial,  the  fifth,  the  ulnar,  and  sciatic  nerves  involved  ;  more  rarely,  the  vagus, 
the  optic,  and  the  oculomotor.  No  nerve  is  perhaps  free  from  the  aflfection. 
We  must  make  a  distinction  in  these  cases,  however,  from  those  occurring 
around  tlie  joints  in  the  course  of  articular  rheumatism,  as  here  the  dire<^ 
influence  of  the  joint  inflammation  is  probably  the  cause  of  the  neuritis.  It 
may  also  occur  secondarily  through  the  spinal  cord  (Charcot). 

Xeuralgia.  Nouraljria  is  fre<iuently  associated  with  rheumatism,  especially 
on  exposure.  The  sciatic  nerve  is  perhaps  the  most  frequently  involved.  In 
these  ca^es  there  is  usually  present  some  neuritis. 
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Pathology.  In  meningeal  cases  we  find  in  the  brain  the  pial  vessels  usually 
congested.  The  subaracnnoid  space  and  ventricles  are  filled  with  fluid,  and 
perhaps  discolored  by  blood.  Tne  cortex  is  congested  and  of  a  reddish  color. 
Actual  pus  formation  is  rarely,  if  ever,  present.  The  dura  is  not  involved. 
The  ^inal  meninges  may  show  a  like  inflammation,  and  changes  of  an  in- 
flammatory nature  in  the  anterior  horns,  with  softening,  have  been  observed. 
The  change  in  the  peripheral  nerves  is  usually  an  interstitial  neuritis,  and 
the  axis  cylinder  in  most  instances  escapes.  Parenchymatous  degeneration, 
however,  with  destruction  of  the  axis  cylinder,  may  occur. 

Diafiiosis.  The  diagnosis  is  not  difficult  where  a  previous  history  of  rheu- 
matism is  present ;  otherwise  the  symptoms  are  not  diagnostic. 

Prognoais.  The  prognosis  is  bad  m  cerebral  cases  if  the  temperature  is 
high  and  delirium  and  coma  are  present.  In  neuritis  it  is  generally  favor- 
able. 

Treatment.  In  meningeal  cases,  with  high  temperature,  the  cold  bath  or 
douche  is  advisable,  with  the  salicylates  or  salol.  Acetanilide,  antipyrine,  and 
pbenacetine  may  be  prescribed  to  relieve  the  pain.  In  neuritis,  associated 
with  paralysis  or  wasting,  strychnine,  massage,  and  electricity  are  indicated. 
Remedies  applicable  to  rheumatism  in  general,  such  as  the  alkalies  or  pipera- 

nn,  are  also  of  use  here. 

GOUT. 

Gout  is  an  acute  or  chronic  diathetic  disease  manifested  by  local  inflam- 
mation, with  intense  pain  when  acute,  and  often  without  either  of  these 
sTmptoms  when  chronic.  It  may  be  inherited  or  acquired.  The  attacks  are 
aasociated  with  excess  of  uric  acid  in  the  organism,  and  deposits  of  urate  of 
iodium  in  the  articular  cartilages  and  fibrous  structures  (Foster^.  It  is,  how- 
ever, 88  a  diathesis  that  we  have  to  consider  its  relation  to  the  nervous  system. 
The  predisposition  to  disease  which  this  morbid  blood  state  manifests,  when 
once  acquired,  Is  permanent,  and  the  more  conspicuous  outbreaks  are  to  be 
considered  as  a  temporary  exaggeration  of  the  peculiar  morbid  constitutional 
condition  (H.  T.  Lyman).  ^Vs  in  rheumatism  many  of  the  effects  have  to 
he  considered  from  the  standpoint  of  their  indirect  action  rather  than  their 
direct  influence  upon  the  system.  It  is  not  only  the  effect  of  the  uric  acid 
iti«elf,  but  its  influence  in  causing  other  nutritional  changes. 

Stiology.  Heredity  is  perhaps  the  most  important  factor  in  the  list  of 
<*uaes.  Malt  liquors  have  a  special  influence,  and  also  excess  in  eating  when 
the  habits  are  sedentary.  Lead  poisoning,  esiKJcially  in  chronic  cases,  and 
when  ai«K>ciated  with  the  free  use  of  alcohol,  is  also  a  provocative  agent. 

Pitthology.  The  morbid  conditions  which  have  an  especial  bearing  on  the 
nervous  !*ystem  are  not  well  defined.  I'ric  acid  and  urate  of  sodium  have 
^D  found  deposited  in  the  meninges  of  the  brain  and  cord,  and  also  in  the 
pcuriiemma  of  the  nerves ;  but  the  most  common  cause  of  the  changes  found 
'p  thei«e  organs  is  the  sclerosis  which  affects  l>oth  arteries  and  venis.  We 
W  especially  the  vessels  of  the  base  of  the  brain  atheromatous,  and  an  in- 
"«»»hm!  quantity  of  fluid  in  the  ventricles  and  in  the  subaraclmoid  space. 
The  veiv^ls  are  at  times  partially  obliterated,  and  it  i?*  possible  that  when  the 
Wfcuiation  is  thus  impaired  that  the  direct  action  of  the  uric  acid  is  niani- 
fe^l.  The  effect  of  gout  on  the  vessels  may  be  perhaps  best  studied  in  the 
^ye.  Dr.  C.  8.  Bull,  in  an  article  entitled  "Gouty  Retinitis,  Chorio-,  and 
^Hiro-retinitis,"  described  the  effects  of  gout  on  the  va-'cular  system  a.<  fol- 
*"**:  (1 )  A  high  blowl  pressure  in  the  arteries ;  (2)  hypertrophy  of  the  lefY 
^^ntricle;  (3)  liard,  incompressible  arteries  undergoing  at iieroniatous  change. 
^^m  these  may  result  apoplexy,  by  nij)ture  of  the  bloodvessel,  aneurism, 
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by  dilatation  of  the  vessel,  or  angina  pectoris,  with  fatly  degeneration  of  th« 
heiirt.  The  first  recognized  departure  from  the  normal  condition  of  the  vesael 
consists  in  stretching  of  the  tunica  media  or  elastic  layer,  and  this  procese  it 
the  cause  of  a  diffused  primary  arterio-sclerosis,  characteriied  by  dilatation 
and  tartuosity  of  the  arteries,  by  eccentric  hypertrophy  of  the  media,  and 
by  diffused  compensator)-  fihrous  thickening  of  tne  intimo.  Cerebral  hemor- 
rhage and  thromhosis  are  rammon  att«ndants  on  these  vascular  changes.  In 
the  spinal  cord  we  find  no  special  lesions  other  than  those  dependent  upon 
the  interference  with  the  vascular  supply.  In  some  coses,  as  we  have  said, 
the  uric  acid  deposit  may  give  rise  to  direct  irritation  from  the  meninges,  at 
is  shown  by  shooting  pains  and  spasms,  or  contractures  of  muscles. 
Symptoma.  The  following  nervous  affections  are  met  with  : 
Mental  Disease,  Mental  disease  as  a  consequence  of  the  gouty  diathens 
is  not  uncommon,  while  at  the  same  time  no  definite  form  of  insanity  can 
be  ascribed  to  it.  Melancholia  is  perhaps  the  most  common  form,  although 
mania  is  not  rare.  Depression  and  loss  of  energy  are  almost  always  asso- 
ciated with  gout,  hut  this  may  increase  to  actual  insanity,  pumiing  a  course 
extending  over  months  or  yeare.  It  is  most  often  seen  in  "suppressed 
gout"  (Gorrod),  in  which  gmity  attacks  alternate  with  mental  disturb- 
ances, and  in  which  hallucinations,  delirium,  and  convulsions  are  present 
The  poison  of  gout  is  especially  observed  in  those  hereditarily  aftecled  and 
in  those  of  a  neurotic  disposition.  Patients  are  more  liable  to  present 
mental  phenomena  at  the  special  periods  of  life,  such  as  the  climacteric, 
puberty,  and  old  age.  In  women  after  the  climacteric,  we  find  melan- 
cholia with  suicidal  tendencies.  The  orterio-sclerosis  with  its  accumpanyinjr 
vasomotor  disturbances  is  the  direct  result  of  the  action  of  the  toxic  material 
in  the  blood.  No  doubt  such  important  factors  as  the  cerebral  aufemio,  occft- 
doned  by  the  arterio-sclerosis,  have  their  influence,  or  there  may  he  i^pecial 
exciting  cAuses,  such  as  financial  or  domestic  worry,  or  excesses  of  various 
kinds.  Little  cnn  he  added  to  that  already  stated  concerning  the  morbid 
chanLrea,  Arterial  disease  with  signs  of  congestion  and  serous  eftusion  is 
found  in  the  bruin.  The  cerebral  state  is  one  of  impaired  mental  activity, 
a  tendency  to  apathy  and  loss  of  energy  being  marked;  or  again,  thers 
may  be  the  almost  opposite  state  of  irritability  and  insomnia.  There  is  nttea 
an  iuability  to  conceiitrat«  the  attention  on  anv  subject,  and  a  feeling,  as  one  I 
patient  expressed  it,  as  if  he  were  only  an  on-looker  on  what  was  occurring. 
Vascular  disturbances,  often  sudden  in  their  onset,  occasion  vertigo,  tinnitni  ' 
aurium,  and  sensory  impressions  throughout  the  hody,  such  as  heat,  tingling^ 
and  numbness,  or  neuralgic  pains,  which  may  second^ly  occasion  halluciDft- 
tions  of  sight  and  hearing.  Great  depression,  perhaps  alternating  with  ex-  i 
citement  and  restle^uess,  is  present,  and  a  fear  of  impending  evil — of  the 
loss  of  money  or  the  fear  of  committing  some  act  to  whtch  the  patient  is  inn 
pelled.  Cephalagia  l«  usually  ditRtsed  in  character,  though  at  times  it  ia  ■ 
unilateral,  and  then  ia  prohahlv  dependent  upon  a  neuritis.  This  conditioa 
may  continue  for  a  long  period  of  time,  changing  as  the  blowl  state  vorieK. 
The  most  common  form  of  mental  disease  associated  with  suppressed  gou^ 
however,  is  melancholia,  either  simple,  with  stupor,  or  delusional.  The  ctooe 
relation  of  the  gouty  poison  to  the  cerebral  state  is  clearly  seen  when  aa 
acute  "  external  attack,  e.  g.,  acut«  involvement  of  a  joint,  entirely  relieveB 
the  mental  condition.  Permanent  dementia  may  result,  dependent  probably 
on  the  malnntrition  and  the  consequent  cerebral  atrophy  accompanying  the 
arterial  degeneration. 

In  the  mental  affections  of  gout  the  cause  can  only  be  determined  or  made 
probable  by  the  history  of  previous  attacks  of  gout  or  by  a  marked  history 
of  heredity.    Many  o(  the  hereditary  cases  occur  in  the  young  and  when- 
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no  local  manifestatioofl  exist.  Such  conditions  most  probably  fall  under  the 
head  of  cerebral  neurasthenia.  It  is  not  infrequent,  however,  to  find  fixed 
delusions,  especially  of  doubt  and  fear,  with  suicidal  impulses.  Strict  anti- 
gout  treatment  is  always  indicated. 

Certhr<U  Neurasthenia.  Lithsemia,  affecting  especially  the  cerebrum,  and 
giring  rise  to  a  large  class  of  indefinite  symptoms,  such  as  hypochondria, 
heidache,  depression,  cardialgia  and  palpitation,  various  neuralgias,  etc., 
mton  to  be  a  disease  which  has  to-day  been  especially  called  to  the  atten- 
tion of  tKe  neurologists  and  the  profession  in  general.  Many  of  the  symp- 
toms already  detailed  in  considering  mental  disease  due  to  gout  can  be  ap- 
plied here.  Hereditary  predisposition  to  nervous  disease  is  perhaps  the 
main  factor  in  its  evolution.  Ajiother  important  factor  is  malnutrition  de- 
pendent upon  poor  assimilation,  leading  to  non-oxidation  of  the  nitrogenous 
elements  of  the  food.  These  patients  rarely  have  gout  in  the  true  sense,  that 
i«,  it  rarely  shows  itself  externally  except  perhaps  in  the  irregular  form  of 
»me  skin  affection.  They  are  the  victims  of  ill-health ;  they  suffer  from 
a  long  continued  impairment  of  nervous  nutrition.  On  arising  in  the 
morning  the  depression  is  generally  most  marked.  Their  sleep,  which  may 
have  been  profound,  has  not  given  a  sense  of  rest ;  headache,  usually  of  a 
general  character,  and  a  feeling  of  constriction,  are  common,  and  may  alter- 
nate with  severe  hemicrania,  cardialgia,  paroxysmal  dyspnoea,  pleurodynia, 
crampi  in  the  muscles,  tremor,  etc.  Indigestion,  flatulence,  gastralgia,  and 
constipation  are  easily  induced  by  slight  errors  of  diet.  Indisposition  to 
exertion  is  marked.  There  is  frequently  a  fear  of  doing  anything  or  going 
anvwhere. 

The  prognosis  in  these  cases  is  unfavorable  as  to  complete  recovery,  though 
nuurkea  improvement  may  be  obtained  by  attention  to  the  diet  and  living  in 
the  open  air.  Greneral  stimulation  by  massage  and  electricity  is  also  indi- 
cated.   (See  also  Chapter  II.) 

The  morbid  changes  are  usuallv  not  destructive  in  these  cases.  Rarely, 
it  haj>  been  said,  urate  of  sodium  has  been  found  in  the  meninges  or  on  the 
sir&ce  of  the  cord.  In  chronic  cases,  degenerative  changes  are  found  in 
the  nerves,  and  are  the  result  of  the  general  arterio-sclerosis,  rather  than 
of  the  gout  per  Me,  The  symptoms  do  not  differ  from  those  of  neuritis  in 
general,  and  will  not  be  detailed  here. 

Spinal  Dij^ue^,  Gout  mav  be  considered  as  an  etiological  factor  in 
both  acute  and  chronic  myelitis,  more  oflen  in  the  disseminated  than  in 
the  transverse  form.  It  probably  acts  rather  :is  a  predisposing  cause  in 
ni'*»t  cases  where  exposure  and  overexertion  or  traumatism  have  l)een 
the  immediate  or  exciting  agents.  Sudden  hemiplegia  or  paraplegia, 
vhich  not  infrequentlv  occur  in  the  gouty,  is  the  result  of  an  acute  over- 
^Wming  of  the  functional  activity  of  the  cord  by  the  toxic  agent.  Spinal 
meningitis  is  rare  as  a  complication ;  not  infrequently,  however,  ])ain  nienin- 
P^l  in  character,  due  to  gouty  deposit  in  the  meninges,  is  present  and  disap- 
l**w  upon  treatment.  The  symptoms  are  fixed  pain  in  the  l)ack,  incroasi^d  on 
^vement  and  on  pressure,  and  shooting  into  the  extremities  along  the  course 
^f  the  ner\'es  involved.  There  is  little  that  is  diagnostic  except  the  history 
^f  the  presence  of  the  gouty  diathesis,  and  its  disappeanince  on  the  exhibi- 
tion of  the  appropriate  drugs. 

*V^Mri/M.  >  arious  nerves  may  be  involved,  but  rarely  do  wo  find  multiple 
JJ^ritk  Paralysis  of  individual  muscles  or  groups  of  muscles  may  occur. 
The  cranial  nerves  are  oflen  involved.  Optic  neuritis  has  been  observed 
^y  Hutchinson,  Growers,  and  others,  and,  as  already  referred  to,  l)v  Dr. 
^H.  This  writer  says  the  most  marked  feature  in  the  fundus  is  the  de- 
velopment of  the  arterio-sclerosis  and  phlebo-sclerosis.     The  changes  in  the 
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optic  nerve  seem  to  be  almoat  entirely  iutm-ocular,  and  canuot  be  traced  for 
any  great  distance  back  of  tlie  eyeball. 

Neuralgia.  Is'euralgia  is  very  frequent  in  eout,  especially  involving  the 
fifth  nerve,  the  Bciatic,  and  the  intercostaLs.  The  superficial  distribution  of 
the  nerves  of  the  skin  are  very  often  the  seat  of  pain  of  an  acute  character, 
€8peciftUv  called  out  by  sudden  clmnges  in  temperature.  Even  the  remoifd 
of  the  cfothing,  or  entering  a  bath  of  too  low  or  too  high  temjjerature,  niay" 
induce  this.  Several  such  cases  have  come  under  my  observation  in  which 
the  pain  has  been  associated  with  cramps  iu  the  muscles.  Visceral  neuralgia» 
are  very  common.  I  believe  most  of  these  diseases  are  dependent  upon  ft 
deficient  blood  supply  to  the  ner\'e«,  owing  to  the  arterio-sclcrogis  or  to  the  vaso- 
motor disturbances.  In  the  chronic  cases,  which  are  indeed  the  most  cont- 
mon,  as  Gowers  sayfl,  there  ia  probably  a  neuritis  present.  A  patient  at  present 
underobser^'ation  with  trigeminal  neuralgia  gave  wellslefined  anx^hesia  over 
the  ilifitribntiou  of  the  superior  branch  of  the  nerve,  which  disappeared  only 
upon  treatment  for  the  gouty  diathesis.  A  second  cam  with  a  similar  afleo- 
tion  showed  a  reflex  spusm  of  the  muscles  of  the  ear,  resembling  a  convulsi 
tic.     Hero  a  long  hiatorv  of  gout  revealed  the  basis  of  the  disease. 

Oflneral  Prognosia.  'The  general  prognosis,  other  things  equal,  is  favoral 
where  .strict  attention  is  paid  to  the  diet  indic'ated  for  gout  in  general.  In 
chronic  cases  with  arterial  changes  there  always  exists  the  danger  of 
cerebral  liemorrliage.  Chronic  renal  changes,  it  is  almost  needless  to  say, 
aho  influence  the  prognosis  unfavorably. 

Treatment.  The  treatment  does  not  differ  from  that  laid  down  for  ths 
ordinary'  management  of  gout. 

Unemia  is  a  condition  due  to  the  altsonition  or  retention  in  the  blood  of' 
materials  which  have  not  been  eliminatea  by  the  kidneys.  The  svniptoma 
are  as  definite  as  those  due  to  other  toxic  agents,  e.  g.  opium.  They  ani 
also  as  temporary',  and  cease  when  the  poison  is  removed ;  and,  as  nitb 
opium,  the  system  can  learn  to  tolerate  moderate  doses  with  but  slight  rft- 

Etiology.  Uru!mia  Is  commonly  due  to  acute  or  chronic  nephritis ;  perhaps 
it  is  more  often  associat«d  with  mterstitial  nephritis.  There  is  frequently  % 
history  of  a  chronic  lead  or  alcohol  poisoning.  Bouchard  thinks  it  due  to: 
faulty  elimination  of  the  kidneys.  Brown-S^uard  also  believes  that  there  is  ft 
defective  kidney  secretion,  causing  a  chemical  modification  of  the  blood.  Ex-. 
peiimeutally  kidney  extract  has  relieved  the  unemic  symptoms  where  botVi 
kidiu^vi'  have  been  removed. 

FatiholoBT-  The  changes  most  frequently  observed  in  the  brain  are  thoea 
as-oiiiiicil  with  artcrio-scler(«i6  of  the  (*rebral  vessels,  with  increase  ol  fluid 
iu  the  I'ubarachnotd  space  and  in  the  ventricles,  with  not  infreijuently  a  locat- 
hcA  ii-dema  over  one  hem^ihere. 

BjrmptomB.  Inmnity.  Cloustou  awribes  mental  diseases  to  affections  of' 
the  kiduevs,  especially  those  of  the  maniacal  lype  ;  while  Griesinger  considei 
Bright's  ilisease  rare  as  a  causative  agent.  In  the  Alieiiigt  and  Neurologit^ 
18^,  Dr.  Alice  Bennett  refers  to  a  number  of  cases  of  insanity  with  Brigkt'fr 
(lisease  as  a  causative  agent.  While  kidney  complications  are  not  uncommOBi 
among  the  insane,  and  may  modify  the  course  of  the  disease,  it  is  difficult  ht; 
ascribe  any  well-defined  form  of  mental  disease  to  them.  I  would  speak^i 
therefore,  of  insanity  \dth  Bright's  disease  rather  than  of  a  special  form  dam 
to  unemic  states.    A  case  of  profound  melancholia  with  delusions  of  peraecAi 
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tbn  and  suicidal  attempt  came  under  my  observation,  in  which  there  was 
extensive  disease  of  the  kidneys,  as  revealed  by  autopsy.  No  lesion  of  the 
brain  was  present  ^ith  the  exception  of  atheromatous  de^neration  of  the 
veseiels  at  the  base,  and  an  increase  of  the  fluids  in  the  suoarachnoid  space 
aad  in  the  ventricles.  It  is  impossible  to  differentiate  these  symptoms  trom 
those  observed  in  any  case  of  melancholia  without  affection  of  the  kidneys. 

The  acute  cerebral  symptoms  consist  of  stupor,  headache,  insomnia,  dysp- 
noea, restlessness,  muscular  twitchings,  general  convulsions,  and  hemiplegia 
with  coma.     In  the  chronic  cases  we  find  alternate  delirium  and  stupor. 

Haaiplegia.     Hemiplegia,  or,  more  rarely,  monoplegia  of  uraemic  origin, 
has  often  been  observed,  and  several  of  these  cases  have  been  reporte<l  with 
the  usual  symptoms — hemipl^a,  aphasia,  and  exaggerated  reflexes.     Two 
flich  cases  came  recently  under  my  obsen^ation,  one  of  six  months'  dura- 
tion, the  other  proving  fatal  within  twenty-four  hours.    Careful  post-mortem 
examination  revealed  no  explanatory  cause  for  the  condition.     It  is  possible, 
ai}  has  been  stated  by  some  writers,  that  we  have  to  do  with  a  serous  effusion 
involving  a  limited  area  of  the  brain,  consequent  upon  disease  of  the  vessels 
insufficient  to  produce  a  hemorrhage  or  actual  softening.     There  may  be, 
however,  more  or  less  complete  obstruction  of  the  circulation,  which,  with 
the  diseased  coats  of  the  vessels,  allows  an  exudation  through  their  walls  of 
the  fluid  elements  of  the  blood  into  the  surrounding  tissues.      It  is  cer- 
tainly difficult  to  believe  that  the  poison  in  unemia  should  select  a  definite 
area  of  the  brain,  except  in  association  with  disease  of  the  vessels  at  that 
point.    There  may  be  all  the  usual  simis  observed  in  cerebral  hemorrhage. 
The  onset  is,  ordinarily,  sudden,  and  there  is  marked  coma.     A  diagnostic 
point  is  that  the  paralysis  may  entirely  disappear  in  a  few  hours  or  days.    It 
IS  commonly  an  accompaniment  of  chronic  nephritis,  where  the  arteries  are 
the  neat  of  sclerosis.     If  recovery  from  the  hemiplegia  is  only  partial,  that  is, 
if  we  find  traces  of  paresis  with  exaggerated  reflexes,  we  must  ascribe  it  to 
!*>ftenmjr  rather  than  to  ursemia.     I  think  the  majority  of  cases  reported  will 
fell  under  the  latter  head. 

(.mrnljtionA,  Convulsions  are  of  frequent  occurrence,  and  may  be  contin- 
uous or  paroxysmal.  There  is  usually  coma  between  the  attacks,  from  wliich 
the  patient  may  l)e  at  times  aroused.  These  seizAires  may  be  localized  or 
Jacksonian  in  character,  though  rarely,  being  usually  clonic  and  general  in 
distribution,  resembling  those  obser\'ed  in  general  paresis.  The  onset  of  the 
con\'ulsions  or  of  the  delirium  may  be  sudden  or  gradual.  In  the  former 
the  pulse  is  of  high  tension.  These  attacks  may  continue  for  days  or  weeks, 
the  imL»e  changing  in  character  with  the  onset  of  the  acute  symptoms.  In 
the  fatal  cases  it  becomes  feeble  and  rapid.  In  chronic  ca.<es  tiie  high-tension 
puke  may  not  he  pre:»ent,  but  instead  of  this  the  pulse  is  rapid  and  conipres- 
•*ihle.  It  would  seem,  therefore,  that  this  condition  is  not  dependent  on  the 
uremia — that  is,  the  filling  of  the  blood  with  poisonous  materials — but  rather 
'lu^  to  the  c»ontraction  of  the  vessels,  as  relief  of  this  contraction  by  the 
Ji^lminLitration  of  nitn)glycerin»  or  by  other  means,  causes  these  symptoms  to 
^>hside.  Again,  thb*  condition  may  occur  even  where  the  (juantity  of  urea 
'•"'tiot  diminLsheil  and  the  specific  gravity  of  the  urine  is  normal. 

Diagnosis  It  Is  frecpiently  difficult  to  make  a  diflerential  diagnosis  from 
^•ases  of  cerebral  hemorrhage,  either  involving  the  cortex  or  the  ventricU^s, 
*^|»ecially  where  hemiplegia  Is  a  complication  in  unemia ;  or,  again,  from 
|»aohvmeningitis  hemorrhagica,  especially  iu<  in  these  conditions  the  urine 
*^|Uently  ccmtains  albumin.  In  uneniic  hemiplegia,  however,  when  the 
*'ti#et  L<  sudden,  there  is  usually  a  rise  of  temperature,  although  this  is  absent 
•n  chnmic  cases,  and  may  even  be  subnormal.  The  sudden  clearing  up  of 
the  paralysis  is,  however,  in  its  favor. 


loo  NEE  VOL'S  DISEASES  AND  THEIR  TREATMENT. 

Prognosis,  The  pro^oais  ia  eDtirelr  dependeot  upon  the  condition  of  the 
kidneys  aud  the  degree  of  o^eociated  cnrdiftc  and  arterial  disease.  The 
attacks  may  be  fre(iuetitly  repeated,  aud  the  patient  is  usually  left  weaker, 
aud  there  ia  ]em  reaction  after  each  one. 

Treatment  The  general  treatment  for  nephritis  must  be  followed.  The 
kidneys  should  be  stimulated  by  the  administration  of  copious  draughts  of 
water,  infusion  of  digitalis,  etc.  In  coma  and  other  exacerbations  of  the  unenuo 
state,  eluieriiuu,  gr.  it,  may  be  given  to  secure  profiise  watery  stools.  By  these 
means  the  elimination  of  the  toxic  substances  in  the  blood  is  much  &vored. 
However,  the  most  efficient  remedy  is  pilocarpine  hydrochlorate,  which  should 
be  given  hvpodermatically  in  doses  of  gr.  I  Us  gr.  i.  The  immediate  cerebral 
symptoms  are  to  be  relieved  by  attention  to  the  heart  and  arteries.  In  acute 
conditions  with  high-tension  pulse  and  convulsions,  nitroglycerin,  morphine^ 
and  chloral  are  indicated.  When  the  pulse  is  feeble  and  of  low  tension,  mor- 
phine seems  to  increase  the  coma,  and  nitroglycerin  ia  contraindicated.  We 
then  use  digitalis  and  strophanthus,  which  act  unfavorably  when  the  pulse  ia 
of  high  tetmion.  This  was  admirably  shown  in  a  case  where  alternate  cundi- 
tiuns  of  high-tension  pulse  and  a  pulse  without  tension  were  present.  Digitalis 
and  strophanthus  increased  the  cerebral  symptoms  when  administered  while 
the  pulse  was  of  high  tension,  but  diminished  them  when  the  pulse  was  of 
low  teiiidon. 

ALCOHOLISM. 

Alcoholism  Lt  a  tcrru  linst  uscii  in  1^4*<  by  Hiiss,  aud  comprises  the  phe- 
ina  traceable  to  the  taking  into  the  system  of  alcoholic  liquors  (Foster), 
a  pathological  state  induced  by  the  excessive  use  of  alcohol,  and  is  diar- 
ized by  s|)ecial  symptoms  due  to  disease  ol'  the  brain,  spinal  cord,  and 
peripheral  nerves. 

£tioloK7.  The  efiect  of  alcohol  on  the  nervous  system  varies  with  the 
manner  in  which  it  is  taken.  Those  addicted  to  periodic  excesses  are  not  m 
liable  to  acute  inflammatory  lesions  as  those  wno  habitually  use  nlcnhoL 
This  may  explain  the  fact  of  the  greater  frequency  of  multiple  neuritis  in 
women  than  in  men,  for  women,  if  addicted  to  the  use  of  alcohol,  are  apt  to 
take  it  continuously  in  small  doses  and  confine  themselves  to  spirits  rather 
than  to  malt  liquors.  The  predilection  of  certain  persons  to  be  affected  by 
alcohol  is  dependent  upon  some  constitutional  condition  which  it  is  difficuU-^ 
t4)  explain.  This  is  also  observed  in  the  part  of  the  nervous  systfim  whidi' 
may  oe  selected  as  the  site  of  the  disease.  Rheumatism,  gout,  lead,  anji, 
heredity  have  an  important  influence  in  this  respect.  Not  sufficient  ini[>ar> 
tance  is  placed  on  the  degenerative  influence  of  alcohol  on  the  children  of 
those  addicted  to  its  use.  Conjoined  with  hereilitary  syphilis,  it  is  productive 
of  many  letiions  affecting  the  cranial  nerves.  C'erefiml  nemiplegia,  otberwise 
rare  in  cbildhooil,  idiopathic  epilepsy,  and  imbecilit}',  with  acute  and  s^ystemJC 
dL»<eH.'es  of  the  cord,  are  not  infrequently  traceable  to  the  same  cause. 

Fatbology-  While  the  peripheral  nerves,  and  especiallv  the  nerve  eudingii- 
are  pecnliarlv  su8i«ptible  to  the  poison  of  alcnhol,  the  ^rain  and  cord  an. 
also  involved.  In  acute  alcoholism  little  patholoincal  change  is  observed. 
Ill  chronic  conditions  we  fiud  pachymeningitis.  The  pia  is  also  frequently 
clouded  or  thickened,  and  there  Is  a'dema  of  the  convex  surface  of  the  brain 
with  effiision  of  fluid  into  the  suliarachnoid  space,  and  uito  the  ventriclo^ 
causing  flattening  of  the  convolution.  Pachymeningitis  hemorrhagica 
uncommou.  The  vessels  also  are  the  seat  of  atheromatous  changes, 
cells  in  the  cortex  show  degeneration,  their  proca'ses  l>eing  lost.  The  at 
tion  fibres  aIi*o  are  degenerated.    This  is  found  In  many  of  the  older 
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when  dementia  is  present,  and  also  in  those  with  wliich  multiple  neuritis  is 
aaRociated.     The  cranial  nerves,  especially  the  pneumogastric  and  phrenic, 
give  evidence  of  an  interstitial  neuritis.     Bharkey  refers  to  a  case  of  paralysis 
of  the  phrenic  and  pneumogastric  nerve,  in  which  the  whole  trunlc  of  the 
nerve  was  involved,  and  also  the  spinal  cord.     The  spinal  cord  lesions  are 
mre,  and  may  be  of  inflammatory  type,  showing  marked  hyperaemia  with 
capillary  hemorrhages  and  softening.     Dr.  David  Finlay  has  reported  a  case 
with  autopsy  in  which  the  anterior  horns  were  involved,  the  cells  being 
shrunken  and  their  processes  lost.     Chronic  myelitic  conditions  are  not  infre- 
quent, but  are  probably  dependent  upon  the  arterial  degeneration,  rather 
than  upon  the  airect  influence  of  the  alcohol.     In  the  nerve  tracts  of  the 
cord  we  find  interstitial,  or,  more  rarely,  parenchymatous  disease  of  the  nerve 
fibres.     Gowers  states  that  acute  alcoholism  more  often  causes  parenchyma- 
tous inflammation,  but  we  may  have  associated  with  it  the  interstitial  form. 
The  peripheral  nerves  are  especially  affected,  and  usually  primarily.     Both 
parenchymatous  and  interstitial  changes  are  usually  present.     The  lesions,  as 
a  rule,  are  symmetrical.     The  axis  cylinder  more  rarely  escapes  than  in  lead, 
gouty,  and  rheumatic  conditions.     The  cranial  nerves  are  the  seat  of  like 
changes,  and  the  optic  nerve  may  show  granular  degeneration  and  congestion 
with  oedema.     These  changes  are  not  observed  in  acute  cases. 

SymptoniB.    Insanity  may  occur  in  both  acute  and  chronic  alcoholism. 

Acute  alcoholic  mania  often  results  from  periodical  excesses  or  from  the 

sidden  withdrawal  of  alcohoL     The  system  is  overwhelmed  with  the  poison. 

Associated  with  this  as  a  direct  cause  is  exhaustion  from  malnutrition.     The 

^vmptoms  of  mania  a  poiik  are  too  familiar  to  require  a  description  in  detail. 

Tremor  is  a  marked  feature,  involving  the  extremities,  and  also  the  muscles 

of  the  face  and  tongue.     There  is  excitement  or  delirium,  accompanied  by 

juUlucinations  of  sight  and  hearing.     The  patient  is  constantly  talking  with 

"naginarv  persons.    Sensory  disturbance  due  to  peripheral  nerve  irritation, 

Dj>t  sufficient  to  cause  loss  of  sensation,  produces  paraesthesiae  which  frequently 

pve  rise  to  illusions  of  animals  moving  over  the  skin.     It  would  seem  also 

^^t  many  of  the  hallucinations  of  sight  may  owe  their  origin  to  the  same 

caiuie. 

luco-ordination  of  voluntary  movement  is  one  of  the  earliest  results  of 
the  abuse  of  alcohol,  as  shown  in  ataxia  of  the  upper  and  lower  extrem- 
ities. It  mav  affect  the  muscles  of  the  eyes,  causing  vertigo.  In  one  patient 
^ith  marke<f  vertigo  the  ftimiture  in  the  room,  such  as  the  tables  and  chairs 
*^<l  pictures,  all  seemed  to  be  rising  from  their  places,  so  that  he  constantly 
f^iueste^l  that  they  be  held  down.  Coma  is  at  times  complete,  the  breathing 
rt^rtorous,  an<l  the  reflexes  lost.  The  patients  can  usually  be  aroused,  but 
P***<««  quickly  back  into  unconsciousness.  In  the  subacute  or  chronic  state  the 
^*ndition  may  resemble  general  paralysis  of  the  insane,  with  marked  tremor, 
excitement,  and  delusions  of  grandeur. 

Chronic  Alcoholic  Insanity.     This  is  probably  due  to  the  secondary  effect 

**^    ak*ohol  on  the  vessels,  leading  to  arterial  degeneration  and  con;!e<iuent 

^^'^i^ranic  changes  in  the  brain  structure,  already  alluded  to.     It  tends  toward 

<»e*Hientia.     There  are  most  commonly  present  delusions,  especially  of  suspicion 

!**    inH<ieIity  of  wife  or  husband,  delusKms  of  persecution,  with  fear  of  poison- 

"**«"  and  dread  of  im])ending  evil.     The  prognosis  is  nece^ssarily  unfavorable. 

i^arhymfninijitiJ*.     This  is  a  common  ccmdition  in  chronic  alcoholism.    The 

<lura  and  pia  are  involved,  and  the  vessels  (lisetu*ed.     The  syniptoniys  are 

^***«(»  of  irritation,  stupidity,  loss  of  meniorv,  and   frtMjuently  convulsions. 

^  MfTe  may  l)e  meningeal  hemorrhage,  usually  subdural,  accompanied  by  con- 

y^^iLjioiij*,  hemiple^a,  and  coma.   The  differential  diagnosis  from  intra-cerebral 

•^^Uiorrhage  is  difficult.     A  previous  history  of  alcoholism  and  convulsions. 
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especially  if  limited  to  oue  side,  perhaps  with  a  historv  of  a  slight  injun-  to 
the  head,  will  aid  us.  These  symptoms  may  reeult  long  after  the  ti.«e  of 
alcohol  hBs  been  given  up.  An  early  diagnosis  becomes  important  where  an 
operation  for  the  relief  ot  the  meningeal  hemorrhage  is  contemplated.  In  ft 
patient  recently  under  observation,  with  an  alcoholic  history,  and  pnralyai 
and  convulaiona  affecting  one  side,  the  symptoms  were  entirely  removed  br 
trephining,  a  large  subdural  hemorrhage  being  found.   8ee  also  Chapter  XUL 

Ej'i!fj)'ii.  Epilepsy  is  frequently  the  result  of  the  meningeal  eomplicalioiu 
E])ileptii'  seizures  may  occur  during  the  excessive  use  of  alcohol,  and  the  epi- 
leptic  condition  become  established,  although  alcohol  be  afterward  alMaiued. 
from.  Children  of  alcoholic  parent*  are  especially  subject  Xa  idiopathic 
epilepsy. 

Spinal  DUeaee^.  Alcoliol  is  rarely  the  direct  cause  of  inflanimalory  affe^ 
tions  of  the  cord ;  however,  dlBcase  of  the  anterior  horns  and  degeneration  of 
the  white  tracts  of  the  eord  may  occur.  It  is  probable  that  some  of  the  cases 
of  alcoholic  neuritis  with  aymptoms  resembling  locomotor  ataxia  are  aim 
associated  with  disease  of  the  posterior  columns.  Pnl  refers  to  a  case  with: 
degeneration  nf  LisBaur's  tract  m  the  lumbar  re^on  and  of  Goll's  tract  ii 
cervical  region.  Capillary  hemorrhages  may  occur.  A  case  resembling  LoDr 
dry's  paralysis  gave  tbe  following  post-mortem  lesions  :  hypenemia  of  the  cere* 
bellura,  medulla,  and  cord,  with  capillary  hemorrlmges  in  the  posterior  homi 
in  the  lumbar  re^on,  and  in  the  anterior  horns  of  the  cervical  region,  thini 
to  sixth  segment,  with  degeneration  in  the  vagus,  both  phrenics,  and  the  right 
sciatic  nerve. 

Chrome  diseai<es  of  the  cord,  meningitis  and  myelitis,  are  more  common. 
Without  doubt  alcohol  acts  aa  a  predisposing  cause  to  various  lesiuni^ 
especially  if  associated  with  lead  or  syphilis.  As  already  seen,  the  degene- 
rative inflneuceof  alcohol  is  not  confined  to  the  peripheral  system.  Buzzard 
indeed  holds  that  the  changes  in  the  nerves  are  secondary  to  lesions  produced 
by  alcohol  in  the  vasomotor  centres  of  the  bulb  and  cord,  leading  thus  U>' 
ansemia  and  hypenemia,  and  then  to  degeneration  or  inflammation. 

Nenriti».  Multiple  neuritis  is  the  form  most  usually  found  in  coDuection 
with  alcohol.  The  lower  extremities  are  firet  involved,  and  later  the  upper. 
There  is  usually  marked  foot  and  wrist  drop  with  atrophy.  Pain  v  present 
especially  call»l  forth  on  pressure  over  the  muscles  and  along  the  nervat" 
Electrical  reaction  to  faradism  is  loet,  and  partial  or  complete  reaction  d 
degeneration  to  galvanism  is  present.  The  reflexes  are  abseut.  The  oouiat 
of  the  <lisease  may  be  very  rapid,  suggesting,  as  in  one  case  referred  ta^i 
Landry's  paralysis ;  or,  again,  it  may  lie  very  slow,  resembling  tabes.  la, 
severe  and  fatal  cases  the  vagus  and  phrenic  are  involved.  Contracturei' 
are  common  from  overaction  of  the  muscles  not  involved.  The  leg?  are 
usually  flexed  at  the  knee,  and  the  hands  present  the  claw-shaped  appearauo& 
There  may  be  marked  trtinhic  changes  present,  as  perforating  ulcer,  tedenui, 
erythema,  falling  off  of  the  nails,  bullous  eruptions,  bed-sores,  etc.  Rarely, 
do  we  find  the  bladder  or  rectum  involved.  The  cranial  nerves  are  fre- 
quently affected,  although  these  lesions  are  comparatively  rare,  coneideriitf 
the  large  number  of  cases  of  neuritis.  Ophthalmoplegia  externa,  in  uhii^ 
the  third,  fourth,  and  sixth  ner\-es  are  involved,  has  been  observed.  Thomsea 
refen  to  a  case  with  degeneration  of  the  neuclei  of  the  sixth,  fourth,  tbird^i 
and  hypoglossal  nerves.  Mental  symptoms  are  usually  present,  manifefHinjf 
themselves  freouently  by  loss  of  all  idea  of  time  and  place.  In  such  caw  " 
there  if  ()robably  degeneration  of  the  cells  in  the  cortex  of  the  brain  and  tl 
fibres,  the  patliological  changes,  as  already  stated,  arc  thow  i 
iterstitial    '   "  "'         "     '  " 


Chapter  XXV. 


!   and   interstitial    inflammation  of    the  nerve> 


r 


DtATUETtV  J-VO  TOXIC  AFFBCTIOS& 


193 


_  For  tlic  profniwi*  of  lli<-  il»i»«  caustrd  by  alcwhul  the  reader 

%  t^tmd  to  lite  various  chaplcra  in  wlitvh  (Itey  are  ransideivtl  id  detail. 
i^^fropuM*  in  nt-uritk'  ie  ^nerally  favnrulilr.  c<«u|ilrte  rw-overies  wnirriup 
■■■B  |isnh>»  lum  exiiiled  for  six  month*  or  a  ynu-.  Naturally,  liQwever,  il' 
^^ngw-  or  pbrtmii'  if.  iDVolvenl.  cardiac  fatlurv  it  rt^^iiratory  di!««tu<c  may 
Q^^  a  bia]  tvrmituitiuu. 

^ggl^^BU.     The    pimcral    Ireatmeat  of  olonholisni   cuuhi^U  Rnl  in   the 

■■Miaaal  "f  iW  poison.     Acute  «inditt<in^  r«|uire  mlittivtti  to  produce 

Ab,     TW  D'^oal  fxhibitiou  of  the  bromides  with  chlontl  anil  digitali*  iH 

^^  tk  n<M>  4-dectiTe.     ^minal,  irionul,  and  siilphonal  are  t^  )>e  tiKed  for 

I    ^  M^uui  ID  prefeivoce  to  morphine.     However,  in  vtry  luauy  caawi  they 

1    ■wiw'll'i'  "T  I'  ^  tliro  uleepaod  cewaliou  Irom  delirium  are  ImmI  ohtuiutsa 

I   Ctnadmnic  in}wtian»  of  morphine,  or  of  niurphine  with  hyuwyaiiiia,  (ir 

!    ly^wr  fcnltnbmnale.    Stryi'hiiine  in  large  di»0  ]\n»  hwv  urmI  with  (piod 

my  vxfiericnce  the  modemie  exhibition  of  ihc  druj; — 

!  a  giain— Vilh  dizilalin,  is  to  be  recommended.    Nwiirwhrnnit 

a  «a  Boon  ai>  putwibte.    In  neuritis,  absolute  rest,  relief  of  ^lain — 

•  anil  plirnaivtuie,  and  the  exhibition  of  strycluiinc,  witii  the 

■e  and  chvUirity  as  lairlv  a»  |K»«riible.  and  attention  to  the  relief 

_!,  roBb-tilntc  the  appropriate  treatment,     nypodcmiic  injoctiant 

e  Jii  not  Deem  to  ofler  greater  advanta(!e«  than  the  adniiniatration 

tf  ik  4raE  br  the  moalh,  and  there  is  sonin  ilangfir  of  euppuratiun  follow  ing 
i^  tk  lowtTMl  tropliii!  ittDditioD  which  exlntf. 


MORPHINISM. 


nmcT  be<lefinedii*lh<' 


ivin;j  for  riuiqihini*  ax  a  fitiniu- 


n^y^j  The  habit  is  wnially  aoauired,  at  least  in  the  WMtem  Hernia- 
i>9*.  firrm  the  u:«  of  morphine  to  relieve  pain,  insomnia,  etc.  The  predia- 
>»oii  variep  with  the  inaividual.  Hereditary  influence  is  of  great  imjwtr- 
aEf«.  i>E|»<-uUlr  predifpwing  are  the  various  neurotww,  HUch  ax  neurasthenia 
bm:  ■iirr'^p*"'*  Thi^  is  abo  true  of  phthisis  and  other  ae4|uire<l  and  in- 
XT:^r^  .ieEvneialive  c«ndili<ms.  "The  oaring  of  the  victim  lo  the  nwr- 
•ttir  twbit  bwa  condition  of  the  ner\'ous!>ystem)'uch  ax  onr-enubjt^leil  Ui  the 
-iit^az  r»n-*-  developf  the  tendency  rapidly"  (Honpelf.  The  employment 
<  xi-  rr-tiiiM-  in  inlenae  pain,  which  occurx  periodically,  do€>f  n'lt  in  my  «xperi- 
's^  ^rMi>-f*JM^  I"  the  nahil :  nor  in  thei^  patienti*  is  the  usual  phynol'rgirait 
.,^^^^^  «xaJt«tk-D  present.  A  not  infrequent  cause  of  the  habit  'at  dvM;iit>^rv 
r  <i»*  rni«7=iJnal  dii4urbante»  of  a  chronic  nature.  Here  the  dm;;  imtt  iiit 
•n^  hr  the  r^f-mm.  and  will  often  be  continue<l  by  that  metlwMl.  Iir  aiiuM; 
t-  Aeti  fc*^«-i*i*d  with  that  of  other  drugs,  eiipecially  ali^ihol.  aii'l  nf  !ax>; 
T.»~  wTib  rijc*iw- 

PkC^^f^j.  The  fMlbological  cbao^ea  are  not  dieiinite.  In  no  'a^*:  '^i,  wf, 
^TT—r  tx-Ttn  Hinrtly  to  the  drug.  Rumell,  however,  hohl^  tliat  afUr  %  (^ 
-'sf^  'r-gr ''•''•  W-i'^ral  ehangt*  are  set  up. 

%f^0tm^m-  Tbe  habitual  ufe  (A  the  drag  -«fms  M,  f«<ta)ili>li  mj  wsIjl^iV- 
-os.-^**  -JT  the  DtTV.*!'  ?y«em.  Mentally.  w<;  ijIj^mt*  va/-:  ]lat>rt,  &/.<; 
arc  'f  ^-n>-rz^-  auuhv  and  firocrastinalion  unkrt-  thtr  j4ini>jlwji  i*  'ja^t^., 
~^  ^_r  ^fw^r  *>■  Vt4.and  the  patients  bemtne  fiif^n^fiil  aitd  unr^'jiaift^.  ']>•• 
^rt^  -— -^'*^  »*  i-hangwland  t*.  pttiniretbe  denrcfl  'iru;;  j«ii*-jji.  »;■,  ;>^  aj^ 
,,5,,^_  T";^"*  aj^  aJway-  Vi  he  dHro^ed.  Tbi*  i-  o^a  j*'Tjlia/-  v^  u^'jf^j.  i^ 
rur  •-  J  iCSffi  is  ail  vkiinp-  irf  drag  babit«>.  Th*T»-  (^  rarfrJy  a  [/>ae«*;rkv.»  m-i. 
_-.«   ^  I  ■  aiif  nTJrrf  ''^  '*^'"f  "^  nriVpluDe  in  lbi«ie  i^r*9:  ttiu  j>   J.  v>-. .    u. 
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aud  pi eaaaiit  memories  are  not  present,  uor  does  sleep  result, 
asses  occurring  in  the  course  of  chronic  morphinism  mjiy  g 
to  acute  mauiacitl  svmptonis,  hallucinations,  aud  delusions  of  peKeeutioa. 


hinism  muy  give  ri§e  I 


Tliia  wm  the  case  with  nn  habitual  mor]ihine-taker,  who,  on  nhat  he  called  his  I 
"  morphine  drunks,"  clamed  to  have  tttken  taxiy  grains  in  twenty-four  hours.  I 
The  most  marked  nervous  symptoms  are  observer  on  the  withdrawal  of  tbe  J 
drug.  There  is  intense  anxieU',  a  dread  of  some  impending  evil ;  the  penxnt  I 
may  even  become  maniacal.  There  is  marked  insomnia  and  restlesBneee.  withf 
depression,  and  frequently  suicidal  intent.  The  mind  is  ultimately  affec 
with  a  form  of  dementia,  with  chronic  delusions  of  pereecution.  We  < 
hardly  say,  however,  that  we  have  a  distinct  form  of  insanity  due  tO'i 
morphinism.  Certain  it  ia  that  in  many  cases  excessive  habitual  use  of  m(a<'  I 
phine  is  carried  on  for  years  with  no  mental  deterioration,  I 

Motor  SjfmpU/ms.  The  phyacal  signs  of  the  disease  are  tremor  and  more  1 
or  less  paresis,  which,  indeed,  in  the  more  chronic  canes  is  constant,  but  ap{ieara 
only  in  those  of  more  recent  date  on  the  withdrawal  or  decrease  of  the  amoiut 
of  the  drug.  There  is  at  times  ataxia.  The  latter  svmptnm  was  specially 
marked  in  a  patient  in  whom  the  amount  of  mortthine  had  been  reduced  from 
six  grains  a  day  to  one-eighth  of  a  grain.   The  renexes  are  not  usually  afTected. 

Serumry  Symptoms.  Neuralgia  of  any  special  nerve  is  rare,  but  pains,  dif- 
fuse and  neuralgic  in  character,  are  conmion.  This  is  ^^uently  obsorved 
where  the  drug  has  been  given  n  long  time  for  some  special  pain,  as  in  loco- 
motor ataxia  or  neuralgia,  making  it  difficult  in  such  cases  to  dtfierentiatc 
the  real  pain  &om  those  of  the  drug.  Possibly  a  neuritis  is  at  the  basis  of 
this  condition.  Vesical  and  rectal  paresis  are  common.  Constipation  ur 
diarrhcea  may  be  present.  The  pupils  are  usually  contracted ;  this  symptom 
is  more  decided  when  the  patient  is  under  iiill  physiological  effect  of  the 
drug.  Vasomotor  di^turbanoe*  manifest  themselves  by  a  tendency  to  profiise 
sweating.  This  symptom  also  is  chiefly  noticeable  on  decreasing  the  drug. 
The  pulse  is  rapid  aud  compressible.  General  nutrition  fails,  so  that  ein»riar 
tion  19  common.  Trophic  changes  are  present,  as  shown  by  a  tendency  to  ths  1 
formation  of  abacessee  at  the  site  of  hypodermic  injections.  r 

Diagnoala.    The  diagnosis  is  not  difficult.     The  tremor,  the  mental  condi-'' 
tion,  the  pupils,  and  the  sweating  are  characteristic,  especially  when  ci: 
ercd  along  with  the  knowledge  of  the  habits  of  the  patients. 

FroKiiosiB.     The  prognosis  is  almost  always  unfavorable  as  regards  a.  cun'^ 
of  the  habit,  although  it^  regulation  and  moderation  can  ot^n  be  established. 

Treatment.  The  various  mo<les  of  treatment  are:  1.  Instant  withdrawal ; 
2,  gnuliitil  withdrawal  by  daily  decreasing  the  dose;  and,  3,  the  rapid  with- 
drawal within  a  few  days.  I  have  seen  all  these  methods  succeasfiil.  There 
is  always  great  danger  in  asthenic  cases  ^m  cardiac  failure  when  sudden 
withdrawal  is  practised.  In  a  patient  addicted  to  the  habit  for  many  veais 
several  weeks  after  total  withdrawal  death  suddenly  occurred  from  Dealt 
lailurc.  The  autopsy  revealed  a  fatty  heart  and  a  contracted  kidney.  The 
heart  must  be  constantly  watched,  and,  on  evidence  of  failure,  strychnine, 
digttatiu,  or  nitroglycenn  administered.  The  substitution  of  other  drugs, 
BUcli  us  chloral,  codeJn,  or  cocaine,  is  not  to  be  recommended.  I  believe  in 
the  gratlual  withdrawal,  and  that  thi^^  is  best  carried  out  in  some  institution 
away  from  home.  An  iinjxirtant  point  to  secure  permanent  recovery  is  to 
have  the  patient  report  regularly  to  the  physician,  as  the  tendency  to  relapse 
is  common.  It  L^  not  as  difficult  to  entirely  cut  off  the  morphine  as  to  pr^ 
vent  its  being  again  used  when  the  patient  is  exposed  to  the  worry  and  carM^l 
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GHLORALISM. 

The  habit  is  often  acquired  from  the  employment  of  the  drug  to  produce 
deep. 

The  symptoms  of  acute  chloral  poisoning  indicate  paralysis  of  the  vaso- 
motor centreB.  In  severe  cases  deatn  occurs  from  heart  failure,  with  prelimi- 
nary symptoms  in  the  early  stage  of  excitement  and  delirium,  but  later 
drgpnoea,  vertigo,  paralysis  of  the  lower  extremities,  and  paresthesias.  In 
cbronic  cases  of  prolonged  use  of  the  drug  there  may  be  marked  nervousness, 
insomnia,  mental  weakness,  depression  to  the  extent  of  melancholia,  tremor, 
general  weakness,  and  palpitation.  The  sudden  withdrawal  of  the  drug 
causes  an  increase  of  these  symptoms.  Excessive  nervousness  and  dyspnoea, 
with  cardiac  palpitation,  may  come  on,  and  this  may  even  pass  into  mania 
or  melancholia  with  great  agitation.  The  cerebral  anaemia  induced  in 
chronic  conditions  results  in  dementia. 

The  somatic  signs  are  those  pointing  to  vasomotor  disturbance,  as  shown 
in  the  lividity  of  the  fiice  and  neck,  and  the  appearance  of  urticarial  ery- 
thema in  the  skin.  There  may  be  excessive  diarrhoea  from  the  same  cause. 
The  prognosis  is  largely  dependent  on  the  association  of  the  habit  with  the 
iwe  of  other  drugs.  It  also  depends  on  the  predisposition  or  hereditary 
tendency,  as  shown  by  the  presence  of  acquired  or  inherited  neuroses.  Treat- 
inent  consists  in  stimulation  with  coffee  and  str}xhnine,  the  use  of  tonics,  and 
^pporting  measures  generally. 

For  habitual  users  of  the  orug  its  gradual  withdrawal  is  preferable — with 
<^Qstant  cardiac  stimulation,  and  combatting  insomnia  by  less  harm&l  drugs, 
^  sulphonal,  etc.,  with  massage  and  electricity. 


COCAINISM. 

Stiology.  The  habit  has  been  largely  caused  by  the  frequent  use  of  cocaine 
^  n<ji<e  and  throat  diseases. 

It  is,  however,  rarely. acquired  unless  there  is  a  strong  neuropathic  ten- 
"^Ocy.  The  use  of  cocaine  is  common  among  those  addicted  to  other  drugs, 
■*  morphine,  alcohol,  chloral,  etc.  It  is  either  taken  as  a  sul>stitute  in  the 
•^empt  to  break  up  a  former  drug  habit,  or  more  often  in  the  desire  to  find 
*^*xie  new  stimulant.  The  cocaine  habit  rarely  exists  alone.  Me<lical  men 
»re  said  to  be  especially  prone  to  it. 

The  proiiuction  of  toxic  effects  depends  somewhat  on  the  manner  of  ad- 
°^*uij*t ration.  The  hydrochlorate  of  cocaine  has  greater  toxic  effect  than  the 
P«e?nate.  Also  when  it  is  applied  over  a  large  area  of  the  mucous  membrane 
^'^^  results  are  more  dangerous. 

.  Certain  persons  have  an  idicwncrasy  toward  cocaine — small  doses  produc- 
*^j^  almost  imme<liate  toxic  effects.  Again,  on  the  other  hand,  excessive 
**Oc)unts  may  be  taken  before  a  result  is  produced. 

Pathology.  It  is  difficult  to  define  the  changes  solely  due  to  its  chronic 
^^^'^^  as  many  other  causes  are  usually  present  capable  of  producing  morbid 
^'^^^(litions. 

I)egeneration  in  the  ganglion  cells  of  the  medulla  and  spinal  cord  have 
^n  noted,  and  the  coats  of  the  arteries  have  been  found  dLseused. 

Few  cases  come  under  oliservation  for  autopsy,  and  m  tlie  synintoias  are 
"^t^ly  of  a  functional  character  we  would  liardly  expect  much  organic 
change,  especially  when  complications,  such  a^  the  habitual  use  of  other 
^>xic  agents,  are  absent. 
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Symptoms.  Locally,  paralysis  both  of  the  motor  and  sensory 
produced.  The  cerebral  symptoms  seem  to  depend  on  the  vascuL 
ance.  There  is  usually  excitation,  the  person  becoming  brilliant  a 
This  may  be  observed  especially  in  those  who  have  become  addi 
use  for  nasal  or  throat  complications,  and  is  probably  explainal 
ground  of  the  relief  of  the  arterial  congestion  present  and  the  pri 
diac  stimulation.     The  pupils  are  dilated. 

Its  persistent  use  causes  early  loss  of  mental  and  moral  oont 
quently  hallucinations  of  the  special  senses — hearing,  sight  and  sd 
be  present.  There  may  also  be  delusions  of  persecution  and  delirii 
pulse  becomes  rapid  and  feeble,  and  vasomotor  disturbances,  showi 
selves  by  sweating,  are  common. 

In  one  case  under  my  observation  tinnitus  aurium  was  constant 
subject  to  a  paroxysmal  increase,  ending  in  slight  epileptic  seizures 

Sartial  loss  of  consciousness  was  present.    The  convulsive  seizures  we 
mited  to  the  muscles  of  the  eyes,  there  being  bilateral  oscillati 
eyeballs  with  dilatation  of  the  pupils. 

There  is  evidence  of  gradual  mental  deterioration  and  loss  of  sel 
Zanchewski  regards  sexual  depravity  and  loss  of  the  sense  of  the  | 
time  as  important  symptoms.  He  Airther  says  that  cocainism  may  < 
in  chronic  paranoia. 

It  is  difficult  to  separate  the  various  symptoms  due  to  the  use 
drugs,  especially  alcohol  and  opium,  as  in  them  we  also  find  delusio 
picion  and  persecution,  and  the  same  tendency  to  deceit  and  lying 
the  needed  stimulant. 

Prognosis.  The  prognosis  is  favorable  when  w^e  have  not  to  c 
other  habits. 

Treatment.    When  the  drug  is  stopped,  the  symptoms,  under  sti 
and  sustaining  treatment,  strychnine,  sparteine,  digitalis,  disappear, 
electricity,  and  exercise  are  indicated.    Again,  treatment  at  a  sa 
away  from  home  is  advisable.     I  see  no  advantage  in  sudden  wit 
believing,  as  in  morpliine,  that  the  gradual  decrease  of  the  amoui 
causes  less  constitutional  disturbance,  and  is  more  lasting  in  its  effec 
only  applies  when  the  patient  can  be  treated  away  from  home,  or 
special  observation.     If  he  continues  at  his  ordinary  occupation  it  i 
cut  off  the  drug  as  rapidly  as  possible,  and  in  these  cases  strychnine 
useful,  producing  a  feeling  of  rest  and  strengthening  the  pulse.    Lai 
can  be  taken — \  of  a  grain,  in  divided  doses,  daily. 


LEAD  POISONING. 

There  is  a  marked  tendency  to  the  selection  of  nerve  tissue  by  lead 
cially  is  this  seen  in  the  peripheral  nerves.  The  brain  and  spinal  o 
however,  also  affected.  We  have  two  conditions  to  consider :  Fird, 
intoxication  or  overwhelming  of  the  nervous  system  by  lead  preseii 
blood,  a  condition  which  can  be  compared  to  acute  alcoholism ;  and,  % 
a  chronic  absorption  of  the  poison,  which  produces  a  class  of  sympt 
pendent  to  a  large  extent  on  degenerative  changes  induced  in  the 
system,  and  secondarily  on  the  central  and  peripheral  nervous  system 

Etiology.    The  usual  cause  of  lead  poisoning  is  exposure  in  the 
occupations  in  which  the  metal  is  employed.      It  is  inhaled  as  di 
absorbed  through  the  skin  and  intestinal  tract  by  those  occupied 
manufacture  of  white  lead,  by  comjx>sitors,  painters,  etc.     Lead  poi« 
also  produced  by  the  use  of  certain  cosmetics  and  hair  dyes,  thou 
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docs  not  occur  as  firequently  at  present  as  formerly.  Another  source  of 
Dolmning  is  the  drinking  of  water  which  has  been  allowed  to  stand  in  tanks 
lined  by  lead  or  in  lead  pipes. 

Symptoms.     Insanity,    Mental  disease  may  present  itself  in  the  following 
/orms,  according  to  Dr.  Raynor,  viz. :  (1)  that  of  coarse-lead  poisoning,  pro- 
ducing attacks  of  acute  mania  and  conditions  resembling  general  paresis, 
such  as  Tanquerel  described  under  the  term  "lead  encephalopathy;"  (2) 
Cidues  of  minute  and  protracted  lead  intoxication,  producing  slowly-develop- 
ixM^g  sensory  hallucinations,  noticeable  by  the  absence  of  delusions  of  persecu- 
trioQ,  and  \\  the  persistence  of  hallucinations  of  yision ;   and  (3)  cases  in 
^wbich  there  is  some  coarse  toxaemia.    In  the  first  form  the  gait  and  symptoms 
ixmay  closely  resemble  general  paresis.     It  is  not  infrequent  to  find  the  alcohol 
bfibit  associated  with  lead  poisoning,  so  that  the  symptoms  are  frequently  a 
oombination  of  those  belonging  to  both  states.     Probably  the  alcohol  favors 
the  more  ready  absorption  of  the  lead.     Certainly,  in  countries  where  malt 
liquors  are  largely  used  such  symptoms  are  more  frequent.     While  the  symp- 
toms in  these  cases  often  resemble  general  paresis,  they  differ  in  many  respects 
from  genuine  cases  of  this  disease.    As  a  rule,  we  do  not  find  the  marked  ex- 
altation with  delusions  of  grandeur.    Delasau  ve,  as  far  back  as  1851 ,  speaks  of 
p^ndfy-paralysie  generale  saturnine.     True  general  paralysis  may,  however,  be 
<au8ed  by  lead.     Dr.  Savage  refers  to  a  case  of  acute  mania  with  hallucina- 
tions of  sight  and  hearing,  and  finds  three  forms  due  to  lead :  (1 )  acute 
numitL ;  (2)  conditions  of  hallucinations ;   and  (8)  a  condition  resembling 
^eral  paresis. 

General  Cerebral  Affections,     These  manifest   themselves   in   acute   and 

^ironic  forms.      In  the  former  we  observe  cephalalgia,  vertigo,  epileptic 

coD\*ulsions,  delirium,  tinnitus  aurium,  diplopia,  hallucinations  of  sight  and 

wiring,  and  delusions  of  persecution  with  mania.     Severe  cases  pass  into 

^/^ta.    Chronic  conditions  are  more  liable  to  take  the  form  of  melancholia, 

^th  delusions  of  persecution,  and  a  tendency  to  suicide. 

Tanquerel  divided  saturnine  encepalopathy  into  four  forms:  (1)  the  delir- 
h>Uj<  ;  (2)  the  comatose;  (3)  the  convulsive;  and  (4)  the  mixed.  He  found 
^*^bral  atrophy  and  an  increase  of  the  fluids  in  the  brain  usually  present. 

/  >'Carroll  rej^rts  several  cases,  in  one  of  which  there  was  right  hemiplegia 
^*th  a  tremor  and  aph&'^ia.  Urine  normal;  death  with  convulsions.  Au- 
t*>pesy  showe<l  oedema  of  the  brain,  increase  of  fluids,  with  flattening  of  the 
<^ involutions.  The  celb»  of  the  cortex  were  not  atrophie<i,  but  were  pigmented. 
Two  theories  for  the  production  of  the  symptoms  have  been  advanced : 
^'>*t,  the  dire<*t  influence  of  the  lead  in  the  small  arteries  and  capillaries  of 
t^»*-  brain,  causing  amemia,  or  secondly,  (edema  of  the  brain,  causing  compres- 
•*i«»n  of  the  capillaries.     Probably  Iwth  causes  are  active. 

Ihmiplegia.  Hemiplegia  following  cerebral  hemorrhage  or  sofltening  may 
jx^CMir,  due  to  endarteritis  of  the  cerebral  vessels.  Not  infre(]uently  nephritis 
>^  a  otmplication,  and  may  give  rise  to  accompanying  ura?mic  symptoms. 
^'<>iivuL«ions  of  a  hysten)-epilej)tic  type  with  hemianjcsthesia  and  finictional 
h«*nii|)Iegia  may  be  present.  These  transient  conditions  may  also  involve  the 
^»|»tir  ner\*es,  causing  amaurosis  or  even  hemianopsia,  and  seem  to  point  to  a 
dirvt*t  action  of  the  poison.  Pernmnent  anatomical  changes  may  occur  in 
tht^  optic  an<l  other  cranial  nerves. 

Acute  cerebral  conditions  may  supervene  in  the  course  of  chronic  infccticm, 

^'^•l  ihb*  has  aW)  been  ol)served  when  the  iodide  of  p()ta'N**ium  hjis  been  given. 

^'J*-  McD<mald  reports  that  among  those  emj)loyed  in  the  New  Castle  Ijcad 

V  «>rks,  where  previously  no  symptom'^  had  nmnifestod  themselves,  the  ox hibi- 

^'on  of  io<iide  of  pota^ium  induce<I  marked  svmj)tonL'<  of  lead  poisoning — 

^'^mvukions,  coma,  etc.     While  epileptiform  seizures  are  not  infre<iuent,  it  is 
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not  probable  that  e««ntial  epilepsy  is  caused  by  lead.  Hysteria  is  frequeullT 
present,  but  cei\  hardly  be  considered  as  being  due  to  the  potsou.  In  ^icb 
eases  it  is  probably  latent,  and  only  called  out  by  the  poison  acting  a 
exciting  agent. 

Spinal  Diseasf*.  Poliomyelitis,  chronic  or  subacute,  is  not  uucomnion. 
The  disease  is  subsequent,  as  a  rule,  to  the  peripheral  nerve  afiection,  but  may 
be  primary.  We  find  also  difiiiae  Bclerosea  of  the  nerve  tracts  of  the  c 
These  degenerations  are  probably  due  to  the  changes  in  the  bloodresseU,  and 
the  resulting  malnutrition.  Asober  holds  that  it  mav  be  through  the  cord 
that  the  nerves  are  affected.  He  reportu  a  case  of  a  typical  character,  in 
which  there  wa«  paralysis  and  wasting  of  the  forearm  of  the  right  side  aad 
paralysis  and  wasting  of  the  shoulder  on  the  left  side.  {Berliner  kliniieht 
Wachetusehrijt,  1893.)  He  apparently  considers  the  case  as  one  of  polite 
myelitis. 

Peripheral  Palsies.  The  peripheral  nerves  are,  as  a  rule,  the  first  part  0 
the  nervous  system  to  be  afiectetl  by  lead,  and  this  is  especially  true  of  thoso 
supplying  the  extensor  muscles  of  the  hand  and  fingers.  The  selection  mar 
depend  upon  the  more  extensive  use  of  thete.  members.  The  disease  t' 
generally  symmetrical,  commencing  first  in  one  hand,  usually  the  right,  caui 
ing  wrist-drop,  and  then  extending  to  the  left  hand.  Double  wrist'drop 
therefore  results.  The  paralysis  may  involve  the  shoulder.  Cougiderabb 
atrophy  is  observed.  While  not  infrequently  the  patients  state  that  tbe  o 
is  sudden,  this  is  not  the  rule.  The  hand  and  fingers  are  usually  flexed,  and 
very  little  power  of  flexion  can  be  called  out  unless  support  be  given  to  the 
paralyKeil  extensors,  when  the  flexors  are  found  to  be  normal.  Tbe  supinator 
lougiis  and  triceps  usually  escaj>e.  Cases  occur,  however,  in  which  the  gui«- 
nalors  and  shoulder  muscles  are  involved,  including  the  deltoid  and  biceps,: 
We  may  have  the  median  and  ulnar  nerves  affected,  resulting  in  a  wasting  of 
the  hand  muscles.  This  is  particularly  seen  in  the  ball  of  tbe  thumb  and  lbs 
interoesei.  The  lower  extremities  are  only  exceptionally  affected.  At  times 
in  acute  cases,  paralvsis  mar  be  general,  involvmg  the  muscles  of  the  trunk' 
also,  Tremor  is  preeent  wnere  paralrais  is  marked,  but  it  is  rather  one  of 
weakness  than  an  intention  tremor.  Fibrillary  twitching  is  observed  in  ths 
muscles  as  they  atrophy.  Sensibility  is  not  much  affected.  Deep  prossurtt 
over  the  nerve  may  elicit  pain.  Associated  with  the  wasting  there  is  fir* 
i^uently  some  swelling  over  the  wrist  and  metacarpal  bones.  Electrical  rcAiy 
tions  show  complete  lose  of  foradism,  and  generally  a  partial  reaction  tit 
ilegeneriition,  although,  in  some  cases,  there  is  simply  a  reduction  of  tha 
resfWHW  lo  both  currents. 

Diagnosis.  Lead  paralysis  distinguishes  itself  trom  alcoholic  neurins  ia 
the  absence  of  the  extreme  tenderness  of  the  muscles  and  nerves  obser 
the  latter,  and  also  in  the  manner  of  its  onset,  the  upper  extremities  hfwg 
the  first  and  usually  the  only  parts  affected.  In  arsenical  paralysis  the  pBrtB' 
effected  are  first  the  legs,  and  often  the  loss  of  power  is  limited  to  them,  la. 
lead  poisoning  there  ia  at  times  a  close  resemblance  to  poliomyelitis  and  pro^ 
gre»iive  muscular  atrophy.  However,  the  distribution  and  manner  of  ooseC 
of  the  paralysis  differ.  In  tbe  latter  afiections  both  the  extensor  and  flex(v 
groups  of  muscles  suffer.  The  history  of  exposure  to  lead  and  the  appearance 
of  the  characteristic  blue  line  along  the  gums  aid  in  establishing  the  diagnods. 
In  atypical  cases,  however,  especially,  in  affections  of  the  anterior  horns,  it  is 
necessary  to  remember  that  diseoae  of  the  cord  may  be  present,  and,  indeed, 
in  a  few  eases  the  primary  disease  is  in  the  cord  itself.  I 

Ah  we  have  seen,  there  is  often  great  resemblance  at  times  to  general^ 
paresis,  anil  lead  may  be  the  direct  cause  of  that  disease ;  there  is  rarely,j| 
however,  the  same  exa^eration  of  ideas  and  delusions  of  grandeur  and  g 
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end  feeling  of  well-being,  and  the  tremors  do  not,  as  a  rule,  affect  the  musclee 
of  the  &ce  and  tongue.     The  diagnosis  in  cases  where  the  cause  is  obscure, 
as  when  water  has  be^  used  from  a  lead-lined  tank  unknown  to  the  physician, 
or  coemetics  have  been  used,  is  often  difficult.     Uraemia  may  be  mistaken  for 
it,  especiaUy  as  the  kidneys  are  often  involved.     Flint  and  Lauder  Brunton, 
bdeed,  ascribe  many  of  the  symptoms  of  lead  to  unemia.     Epilepsy  cannot 
he  dutinguished  from  the  essential  form,  except  through  the  history  of  lead. 
Sufficient  has  been  said  to  call  attention  to  the  difficulty  of  diagnosis  in  cases 
when  the  anterior  horns  of  the  spinal  cord  are  involved.    It  resembles  at  times 
Very  closely  progressive  muscular  atrophy.    It  is  in  the  irregular  or  atypical 
cages,  naturally,  where  the  difficulty  is  greatest.   In  all  cases  of  toxic  poisoning 
by  arsenic,  mercury,  and  alcohol,  it  is  now  established  that  while  the  peripherd 
Ucrves  are  most  frequently  involved,  the  whole  nervous  system  may  be  affected 
primarily,  so  that  brain  and  spinal  diseases  may  occur.    These  paralyses  were, 
Kiot  long  ago,  always  considered  spinal,  and  now  the  pendulum  is  again  swing- 
ing back  to  that  view. 

In  all  suspected  but  doubtfiil  cases  of  lead  poisoning  the  urine  should  be 
chemically  examined  for  lead.  The  administration  of  iodide  of  potassium 
ftr  a  few  days  favors  the  success  of  the  test. 

Ftofnoda.  The  prognosis  is  usually  favorable  when  the  individual  can  be 
xvmoved  from  the  continued  influence  of  the  lead ;  but  where  degenerative 
c^hanges  have  occurred  in  the  bloodvessels,  or  nephritis  complicates  the  case, 
the  result  must  be  unfavorable.  Again,  second  attacks  are  longer  in  recover- 
ing. Over-exercise  without  renewed  exposure  may  cause  a  relapse  of  the 
symptoms,  especially  of  the  paralysis.  However,  even  when  the  reaction  of 
4iegeneration  has  been  demonstrated,  there  may  be  complete  recovery. 

Pathology.  We  find  evidence  of  lead  in  the  brain  tissue.  This  has  been 
clearly  shown  by  Blythe.  Chronic  meningeal  changes,  such  as  pachymenin- 
ptis,  clouding  of  the  pia  with  serous  efllusion  in  the  subarachnoid  space  and 
ventricles,  with  cerebral  atrophy,  are  frequently  present.  Atrophy  of  the  optic 
nerve  with  evidence  of  interstitial  neuritis  is  not  uncommon,  as  well  as 
affections  of  the  fifth  and  seventh  cranial  nerve^«.  The  cord  shows  degenera- 
tive changes  involving  the  anterior  bonis,  in  which  we  find  atrophy  of  the 
nerve  cells,  with  loss  of  their  processes,  and  an  increase  in  the  neuroglia 
twue.  The  vessel  walls  are  thickened.  The  peripheral  nerves  are  the  seat 
of  a  parenchymatous  and  interstitial  nephritis,  the  latter  being  the  most 
Irtequent  condition.  The  axis  cylinder  is  usually  not  affected.  Stieglitz  found, 
in  experiment**  on  rabbits  with  lead,  atroj)hic  chanj^^es  in  the  anterior  horns, 
vatniolation  of  the  ganglion  cells,  and  corresponding  degeneration  in  the 
nerve  rooti^  and  jyeripheral  nerves.  In  a  cjise  reported  by  me,  atrophy  of  the 
t*ells  in  the  anterior  horns  in  the  dorsal  region  and  degeneration  in  Lissauer's 
tract  and  in  the  column  of  Goll  were  observed.  The  meninges  are  also 
lhickene<i  and  the  vessels  are  the  seat  of  endarteritis.  Buzzard's  case, 
referred  to  by  me,  showed  atrophy  of  the  cell*  of  the  anterior  horns  in  the 
wr\'ical  and  dorsal  regions.  The  author  considers  the  case  as  one  of  pro- 
grft*»ive  muscular  atrophy,  as  the  supinators  had  not  escaped.  However,  the 
etiological  factor  in  the  case  seeme<l  to  be  lead,  the  patient  being  a  sign 
painter. 

In  ai'Ute  saturnism  transient  amblyopia  without  change  in  the  optic  nerve 
has  been  ol>serveil.  However,  neuritis  going  on  to  atrophy  Is  not  uncommon. 
The  diagnosis  of  optic  atrophy  due  to  lead  can  only  be  made  from  the  history 
of  exposure  to  the  poison,  there  being  nothing  diagnostic  in  the  atrophy  itself. 
Treatment.  This  consists  in  the  elimination  of  the  lead  by  pota.ssium 
iodide  as  rapidly  as  possible  ;  if,  however,  acute  symptoms  supervene  on  the 
administration  of  the  icniide  it  must  l)e  discontinued  for  a  time.     Opium 
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relieves  pain  and  also  aids  in  the  action  of  the  iodide.  Lead  is  passe 
the  system  through  the  kidney  and  the  intestinal  tract.  Hot  baths  ai 
be  employed.  For  the  paralysis,  strychnine  and  electricity,  with  mass 
indicated.  Constipation,  if  present,  should  be  treated  by  the  admini 
of  the  sulphate  of  magnesia  or  sulphate  of  sodium,  as  they  render  sue 
poison  as  may  still  be  present  in  the  intestinal  tract  insoluble.  Alu 
also  be  administered  with  the  same  end  in  view. 


ARSENICAL   POISONING. 

Arsenical  poisoning  results  from  the  absorption  by  the  system  of  an 
toxic  doses. 

Etiology.    Arsenic  is  frequently  introduced  into  the  system  in  casec 
tentional  poisoning.     Sometimes  a  toxic  action  follows  its  medicinal  u 
number  oi  cases  of  chorea  have  been  reported  in  which  arsenic  has  \m 
in  such  large  doses  as  to  give  rise  to  symptoms  of  poisoning.    The  sail 
be  said  of  cases  in  which  various  medicmal  pastes  containing  arseni 
been  used  too  freely.     Arsenical  poisoning  also  arises  from  the  use  of  i 
as  a  coloring  matter  in  various  arts  and  trades.     It  may  occur  fix 
atmosphere  through  absorption  from  wall-papers  or  tapestries.     Mucl 
has  b^n  laid  on  these  methods  of  slow  poisoning  by  arsenic.     Neurit 
consequent  paralysis  is,  however,  rare  in  these  cases,  most  of  the  syn 
pointing  to  affections  of  the  general  nutrition.     Arsenic  has  been  foi 
the  urine,  however,  thus  proving  the  possibility  of  its  absorption  i 
manner. 

Pathology.  The  usual  changes  are  similar  to  those  found  in  mi 
neuritis.  Parenchymatous  and  interstitial  neuritis  may  be  presen 
arsenical  poisoning,  as  in  poisoning  by  lead,  the  axis  cvlinaer  usually  ee 
especially  when  the  poison  has  K>und  an  entrance  oy  gradual  absox 
Popoff  K)und,  in  the  case  of  a  man  dead  of  acute  arsenical  poisonin] 
ease  of  the  spinal  cord  in  which  the  cells  in  the  anterior  horns  hw 
their  processes,  and  in  which  capillary  hemorrhages  were  present.  ' 
lesions  are  rare,  and  are  usually  the  result  of  acute  poisoning.  Ho¥ 
these  results  correspond  with  the  changes  found  experimentally  m  the  gi 
pig,  in  which  a  few  hours  after  the  exhibition  of  arsenic  there  was  evi 
of  myelitis  with  hemorrhage. 

Symptoms.  Cerebral  Sj/mptoym.  The  brain,  as  a  rule,  escapes  any  del 
ous  effects,  and  few  symptoms  can  be  ascribed  to  it.  In  acute  cases, 
ever,  loss  of  memory  and  mental  confusion  with  delirium  may  be  preset 

Spitml  Affection^*,  The  spinal  cord  is  subject  to  degenerative  chj 
as  in  poisoning  by  lead  and  alcohol.  Myelitis  may  occur  in  the  more 
forms  of  arsenical  poisoning. 

Peripheral  Affentions,  The  peripheral  nerves  are  the  chief  seat  c 
disease.  The  symptoms  present  themselves  in  the  form  of  multiple 
ritls.  A  feeling  of  numbness  or  tingling  is  first  noticed  in  the  lowe 
tremities,  and  this  is  soon  followed  by  more  or  less  weakness,  devel 
into  actual  paraplegia.  The  disease  extends  toward  the  upper  extrer 
involving  the  extensors  of  the  forearm  and  hand — a  similar  distribut 
that  seen  in  alcoholic  neuritis,  although  more  apt  to  remain  limited  i 
lower  extremities.  There  is  considerable  atrophy  of  the  muscles  with  cl 
ished  resi>onse  to  faradisni  and  galvanism,  but  there  is  rarely  the  rei 
of  degeneration.  In  marked  cases  there  is  loss  of  the  reflexes,  and 
tremor,  though  usually  slight,  is  present,  and  is  dependent  upon  the 
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colar  weakness.  Contractions  causing  deformities,  as  talipes,  or  the  claw- 
shiped  hand,  may  occur,  due  to  the  contraction  of  unopposed  muscles. 

Senmry  Dtdurhances.  The  sensory  disturbances  are  of  the  character  of 
diminished  appreciation  of  pain  and  touch,  with  areas  of  hypersesthesia 
lod  anaesthesia.  On  deep  pressure  over  the  nerves  pain  may  be  elicited, 
though  it  is  rarely  extreme.  As  a  rule,  there  is  no  marked  cutaneous  hyper- 
esthesia. Ataxia  is  commonly  present,  and  trophic  changes  following  the 
course  of  the  nerves,  as  herpes,  have  been  observed.  In  the  variety  of  cases 
where  there  Ls  a  slow  and  gradual  infection,  as  from  absorption  through  the 
itmogphere  from  tapestries  and  wall  paper,  there  are  associated  symptoms, 
in  which  depression,  general  nervousness,  prostration  and  cardiac  weak- 
ness are  marked,  and  where  there  are  few  signs  of  neuritis.  There  is  loss  of 
appetite,  and,  in  fact,  many  symptoms  of  gastric  irritation.  These  frequently 
dippear  on  change  of  surroundings,  only  to  be  renewed  on  return  of  the 
patient  to  the  place  of  original  infection.  Their  insidious  character  renders 
the  diagnosis  at  the  time  very  difficult. 

Diagnoeis.  When  the  motor  symptoms  are  not  well  defined  the  disease 
maybe  confounded  with  tabes,  pseudo-tabes  arsenicosa.  In  obscure  cases, 
when  a  possible  history  of  absoiption  frx)m  wall-paper  and  tapestries  only  is 
present,  the  general  cnaracter  of  the  symptoms  indicating  cerebral  neuras- 
thenia renders,  with  the  absence  of  neuritis,  the  diagnosis  very  difficult,  and 
the  latter  can  only  be  made  positive  by  the  detection  of  the  arsenic  in  the 
urine.  Neuritis  can  be  distinguished  by  the  usual  distribution  of  the  paralysis, 
8«W)ry  disturbance,  and  by  the  condition  of  the  reflexes  from  myelitis  chronica 
or  poliomyelitis.  The  vesical  paralvsis  in  the  former  and  absence  of  sensory 
disturbances  in  the  latter  serve  as  aciditional  points  of  diflferentiation. 

Ptofnods.  The  prognosis  is  favorable,  other  things  equal,  when  the  cause 
<^  be  removed. 

h«ttm0nt.  The  treatment  consists  in  the  exhibition  of  strvchnine,  the  use 
®^  maasage  and  electricity,  and  the  removal  of  the  cause  of  the  disease.  For 
^"^  elimination  of  the  poison  iodide  of  potassium  should  be  exhibited. 


CHRONIC   MERCURIAL   POISONING. 

C'hronic  mercurial  powoning  results  from  the  al>fK)q)tion  of  mercury  in 
^^xic  doset<. 

Etiology.  The  usual  cause  is  the  al3soq)tion  of  the  poison  in  connection 
^*th  the  various  occupations  in  which  mercury  is  employed,  and  especially 
^here  workmen  are  exposed  to  its  fumes,  as  among  those  engaged  in  the 
^'^nufacture  of  nibl)er.  Among  workmen  in  the  mirror  factories  and 
*^<jng  gihlers  and  miners  mercurv  is  sometimes  al)s<)rhed  through  the  skin. 
•♦lercurial  |>oisoning  may  follow  the  use  of  the  metal  as  a  medicine,  as  in  the 
application  of  various  ointments,  in  its  internal  administration,  hypoder- 
"*i03illv,  or  bv  the  mouth. 

Pathology.  The  pathological  changes  are  of  the  degenerative  type,  and 
J*"^  non-inflammatory.  The  peripheral  nerves  show  segmental  atrophy. 
^^f?  myelin  is  disintegrated,  but  the  axis  cylinder  is  rarely  involved.  There 
tti^y  \y^  optic  atrophy  (Wising).  Artcrio-sclerosis  is  present,  and  in  chronic 
f^»*C5*  we  hn«i,  as  in  other  chronic  metallic  pois<mings,  cerebral  cxMlenia,  and 
*^^roased  fluid  in  the. subarachnoid  space  and  in  the  ventricles. 

Qjinirtoziui.     (reneral  Symptomji,     Among  the  employes  in  factories  who  are 

M\>jet*t  to  slow  infection,  a  series  of  symptoms  pointing  to  exhaustion  of  the 

^**rv<)us  system  are  common.      A  loss  of  self-control  is  observed,  and  an  in- 

^^^^a^ed  emotional  state,  with  a  tendencv  to  cerebral  excitement,  irritabilitv, 
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or  marked  depression.     There  is  also  more  or  less  impairment  of  the 
approaching  m  extreme  cases  dementia. 

motor  Symptoms.  Tremor  is  observed,  especially  in  the  hands  ai 
but  later  on  it  involves  the  muscles  of  the  face,  tongue,  and  lower 
ties.  This  may  continue  for  years  without  increasing  appreciabl 
tremor  is  at  times  convulsive  in  character,  especially  ii  the  patient 
tionally  excited.  In  extreme  cases  any  act,  such  as  eating,  may  I 
these  spasmodic  attacks.  This  variety  rarely  comes  under  the  ph 
observation  except  in  the  mining  districts. 

There  is  also  muscular  weakness,  which  may  be  general,  or  mi 
chiefly  the  extensors.  Again  it  may  be  localized,  affecting  the  uj 
tremities  on  one  or  both  sides,  or  it  may  take  the  form  of  hemiplegia, 
bault  reports  a  case  of  hemiplegia  with  hemiansesthesia.  The  tren 
be  limited  to  the  paralyzed  part.  Atrophy  is  rarely  marked.  The 
are  usually  flaccid,  and  the  electrical  reaction,  altnough  reduced,  s 
qualitative  changes  to  the  galvanic  current.  The  reflexes  are  generf 
mal,  but  may  be  exaggerated  at  times,  and  at  others  diminished 
The  vasomotor  changes  are  present,  aa  indicated  by  extreme  sweati 
many  cases  there  are  functional  disturbances  alone,  resembling  1 
This  is  especially  observed  in  the  emotional  states  and  in  cases  miei 
plegia  ana  hemiansesthesia  are  transient. 

Sensory  Disturbances.     The  sensory  disturbances  consist  in  the 
lowering  of  the  sensibility  to  heat,  touch,  and  temperature.    They  fol 
course  of  the  paralysis,  which  would  seem  to  indicate  that  the  affectioi 
to  the  peripheral  nerves. 

Special  Senses,     The  special  senses  are  often  involved.    Sometime 
is  amblyopia.    In  some  few  ca^^es  there  is  atrophy  of  the  optic  nerve, 
tory  hypersesthesia  is  sometimes  present. 

Diagnosis.     In   lead  and  alcoholic    poisoning  the    distribution 
paralysis  is  different,  the  tremor  is  never  as  well  marked.    Multiple  fi 
may  be  mistaken  for  it,  but  in  mercurial  poisoning  we  rarely  find  nys 
present,  or  the  exaggeration  of  the  reflexes,  and  the  spastic  states.     In  p 
agitans  the  tremor.is  controlled  rather  than  increased  by  voluntary  ac 

Prognosis.    The  prognosis  is  good,  other  things  equal,  when  the 
can  be  removed  from  the  source  of  infection.     The  longer  a  patient  hi 
exposed,  the  less  favorable  are  the  results. 

Treatment.  The  treatment  consists  in  the  exhibition  of  the  ioc 
potassium  and  the  use  of  baths,  massage,  and  electricity.  Sulphur  ba 
no  longer  recommended. 


CHAPTER  VI. 

DISEASES  THE  DIRECT  OR  INDIRECT  RESULT  OF 

INFECTION. 

By  WILLIAM  OSLER,  M.D. 

CERBBRO-SPINAL   MENINGITIS. 

Mnition.  A  specific  infectious  disease,  occurring  sporadically  and  in 
epidemics,  characterized  anatomically  by  inflammation  of  the  brain  and 
ipinal  cord,  and  clinically  by  an  exceedingly  irregular  course,  the  chief 
sTrnptoms  being  fever,  pain  in  the  head  and  back,  muscular  spasms,  and,  in 
Kvere  forms,  delirium  and  coma. 

Bttdofy.  The  history  of  the  disease  during  the  present  century,  from  the 
<lftteof  the  first  recognized  epidemic  in  Geneva,  in  1805,  is  fully  given  in 
the  works  of  Hirsch,  of  Stills,  and  of  Joseph  Jones. 

Children  and  young  adults  are  most  susceptible  to  the  disease,  but  in  some 
epidemics  adults  have  been  chiefly  attacked.  Males  and  females  appear  to 
he  equally  liable.  The  most  severe  epidemics  have  been  in  country  districts. 
In  lo73  the  disease  was  very  prevalent  in  the  valley  of  the  Ottawa  River, 
»nd  the  villa^  and  country  districts  suffered  much  more  severely  than  did 
the  cities  of  Ottawa  and  Montreal. 

The  afiection  has  broken  out  simultaneously  in  regions  far  distant  from 

c«ch  other.     The  concentration  of  population,  as  in  large  barracks  and  work- 

^^ouaes,  favors  the  development  of  the  disease ;  and  in  France  during  the 

rourth  decade  the  numerous  epidemics  were  almost  confined  to  military  hos- 

Pitak    The  outbreaks  have  occurred  most   frequently  in  the   winter  and 

^nn^,  and  have  developed  in  exceptionally  severe  weather.     Some  writers 

"»ve  laid  great  stress  on  excessive  moisture  as  a  factor.     The  most  serious 

•J? t breaks  nave  been  in  towns  and  villages  with  very  defective  sanitary  con- 

"*tions.     Poverty  and  overcrowding,  with  the  coincident  misery  and  squalor 

?•  large  families  dwelling  together  in  small,  imperfectly  ventilated  houses  or 

^^  tenement:*,  favor  the  development  of  the  dLseiise.      Overexertion,  as  in 

P'^longe<l  marches,  has  been  found  by  military  surgeons  to  have  an  inipor- 

^nt  influence. 

.    The  dk<ease  does  not  appear  to  be  directly  contagious.     It  is  exceptional, 

''^<l€e<l,  to  have  two  cases  in  the  one  house,  and  physicians  and  nurses  are 

'^t^Iy  attacked.     On  the  other  hand,  there  is  very  strong  evidence  in  favor 

^*    the  view  that  the  poison  may  be  transmitted  by  individuals  from  one 

P*^ce  to  another.     Several  striking  instances  of  this  are  reported  by  Hirsch. 

Kvidencc  Is  accumulating  in  favor  of  the  view  that  the  iiiicrococeus  lan- 

^^^latus  bears  an  etiological  relation  to  the  disease.     Its  presence  has  been 

**^nion8t rated  in  the  exudate  of  the  meninges  in  many  epidemics.     It  is  also 

P'^'^ent  in  the  meningitis  secondary  to  pneumonia,  and  it  ha<5  been  found  now 

\ti  many  instances  of  sporadic  cerebro-spinal  meningitis.     The  same  organ- 

*«ni  has  also  been  demonstrated  in  the  meningitis  developing  in  the  course  of 
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dtHeoHes  other  than  itueumonia  aud  iu  that  following  injury.  Altogether, 
the  haeteriological  otwervutiona  of  the  uast  teu  years  point  to  the  aseociation 
of  the  micrococcus  lanceolatus  with  both  the  sporadic  ujid  the  epidemic  formi  < 
of  the  disease.  Other  organisms  have  heen  met  with  in  purulent  menindti^ 
the  staphylococcus  pyogenes  aureus,  the  tTi>hoid  l>acilluB,  the  colon  bacilliu, 
and  other  less  definite  ^rms. 

There  are  insuperable  difficulties  in  the  way  of  a  rational  explanation  of 
the  conditions  favoring  the  growth  and  development  of  the  organism  ill  the 
meninges.  The  micrococcus  lanceolatus  is  a  normal  occupant  of  the  body  in 
a  very  considerable  proportion  of  all  individuals,  at  least  20  per  cent.,  accord- 
ing to  some  authors. 

The  poaeibility  of  Ihe  disea.«e  being  due  to  an  auto-infection  has  been  sug- 
gested through  the  nasal  fossa  by  Striimpell  and  through  the  intcatiue  hy 
Flexner  and  Barker.  There  are  serious  difficulties,  however,  in  the  way  (tf 
accepting  Kueh  views  which  offer  no  explanation  whatever  of  the  epideiiiie 
prevalence,  or  of  the  remarkable  fact*  quoted  bv  Hirsch  in  favor  of  its 
transmission  from  one  locality  to  another  by  a  thirrf  person. 

Morbid  Aaatoiay.  The  patient  may  die  before  any  inflammatory  exudatft 
occurs  in  the  meninges,  and  then  the  condition  is  one  of  an  extreme  grade' 
of  hypericmia  and  of  a  slight  serous  eSiision.  In  well-developed  cases  oo 
external  insjiection  the  j>etechiie,  sometimes  herpes,  may  be  noticed  un  tht 
skin.  On  removing  the  skull-cap  the  dura  is  tense,  and  its  inner  surfaw 
hypenemic ;  the  niuusei^  full  of  firm  clots.  On  exposing  the  cerebral  cortex 
in  severe  caiwe  the  convolutions  may  be  covered  completely  with  a  creamy 
exudate.  Often  this  ia  patchy,  raiwl  mark eti,  perhaps,  on  either  side  of  tliil 
longitudinal  fissure  and  in  the  chief  sulci.  The  cortical  veins  may  be  di*. 
teude<l  and  prominent,  and  the  smaller  vessels  of  the  pia  are  deeply  engorged. 
Occasionally  superficial  liemorrlinges  are  seen ;  the  exudate  is  upon  the  pift 
mater ;  the  arachnoid  'Ht^\{  may  be  opaque.  The  effusion  is  usually  abundant 
At  the  base  of  the  brain  about  the  cniasma  and  in  the  Hylvian  fissures,  and' 
may  cover  completely  the  pons  and  medulla.  The  lesions  are  not  confinedt 
to  the  meninges,  but  the  cerebral  substance  is  also  involved,  and  the  proc«a 
is  in  reality  a  meningo-oncephalitis.  The  gray  matter  is  hvpenemic,  juicy,  and 
foci  of  infiltration  aud  of  hemorrhage  may  be  seen.  Abscesses  of  some  site 
are  occasionally  found.  The  inflammation  may  involve  the  nerves  at  the' 
base,  which  are  surrounded  with  the  fibrinous  exudate.  The  ventricW  mAf 
contain  only  an  increased  amount  of  serum,  but  in  some  instances  the  inflam- 
mation is  most  intense  on  the  velum  and  choroidal  plexuses.  The  ependyma 
is  softened,  ecchynioeed,  infiltrated  with  anil  w)vered  bv  pus,  and  the  ven- 
tricular contents  may  be  of  the  same  nature.  In  coses  which  have  last«d  for 
a  long  time  there  may  be  no  longer  any  fibrinous  exudates,  but  there  are 
areas  of  meningeal  thickening,  adhesions,  and  most  constant  of  all  great  in- 
crease in  the  serous  effusion,  which  may  cause  great  dilatation  of  the  ventricles 
(hydr()cepha!u»).  Even  in  cases  iu  which  death  has  taken  place  so  soo 
the  fifth  week  the  ventricular  eflusion  has  amounted  to  three  pints, 
spinal  meninges  show  the  same  lesions.  Small  hemorrhages  are  not  un 
mon.  The  exudate  may  be,  in  very  acute  cases,  onlv  a  turbid  serum, 
more  commonly  a  creamv.  thick  material,  chiefly  on  the  posterior  part  of  tbt 

cord.     Frequently  it  collects  more  particularly  in  certain  regions,  protlucini 

irregular  butgiugs  on  the  arachnoid.  The  greater  grade  of  exudation  on  tfaaj 
posterior  surface  is  due  entirely  to  the  effect  of  gravitv.  In  some  instaucc 
the  entire  cord  is  imbedded  in  a  thick,  grayish-yellow  lympho-purulent  exu-  " 
dale.  The  subiitances  of  the  cord  may  show  the  same  cnnngea  as  in  the 
brain,  uaraely,  hemorrhages  and  infiltration  with  leucocytes,  soroetimes  fori 
of  such  extent  as  to  form  small  miliary  abscesses.     Microscopically  the  exu- 
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date  consists  of  polynuclear  leucocytes,  lymphoid  cells,  larger  cells  with 
vacuolar  nuclei,  and  even  cells  larger  still,  \vhich  in  some  places  are  very 
numerous,  and  even  these  contain  other  leucocytes  and  red  blood  cells 
within  them.  (Flexner  and  Barker.)  The  micrococcus  lanceolatus  may 
miallr  be  demonstrated  in  the  exudate.  The  changes  in  the  other  organs 
are  thoee  usually  associated  with  fever.  In  very  severe  cases  there  may  be 
hemorrhages  on  the  serous  membranes.  The  lungs  often  show  changes,  bron- 
chitis, intense  hypersemia  and  oedema,  and  sometimes  lobular,  less  frequently 
lohar  pneumonia.  Acute  inflammation  of  the  pleura  and  of  the  pericardium 
has  ak)  been  found ;  endocarditis  is  rare ;  colitis  may  be  present.  The 
spleen  usually  varies  in  size  according  to  the  period  at  which  death  has 
occurred.    It  may  sometimes  be  greatly  enlarged. 

SfBptomatology.  A  stage  of  incubation  with  prodromal  symptoms  is  rare. 
Lo»  of  appetite,  malaise,  headache,  pain  in  the  limbs  occur  in  a  few  cases. 
The  onset,  as  a  rule,  as  in  pneumonia,  is  abrupt,  and  the  patient,  without 
preliminar}'  symptoms  of  any  moment,  is  seized  with  a  chill  or  with  violent 
oeadache,  vomitmg,  and  fever.  Few  disorders  present  so  varied  a  sympto- 
matology, and  the  cases  are  perhaps  best  described  in  groups  characterized 
by  special  features. 

1.  FulmvMnt  form.  No  acute  disease — cholera  scarcely  excepte<l — may 
kill  with  such  rapidity  as  cerebro-spinal  meningitis.  Cases  are  on  record  in 
which  death  occurred  after  an  illness  of  ten  hours,  or  even  of  five  hours. 
This  type  is  seen  with  variable  frequency  in  different  epidemics.  In  the 
recent  one  studied  by  Flexner  and  Barker  ten  patients  died  within  forty- 
a^t  hours  after  the  appearance  of  the  symptoms.  The  onset  is  abrupt,  with 
t  violent  chill,  and  without  the  slighest  premonition  the  patient  may  be  seized 
with  aeonizing  headache,  vomiting,  hign  fever,  active  delirium,  succeeded  by 
great  depression  of  the  vital  ftinctions,  gradual  somnolence,  sometimes  spasms 
or  rigidity  of  the  muscles,  or  even  general  convulsions.  Death  mav  occur 
before  the  development  of  petechiie  on  the  skin,  but  in  cases  which  last  for 
more  than  twentv-four  hours  heri>es  and  ecchvmoses  are  almost  invariablv 
present.  The  fever  in  this  so-called  apoplectic  type  is  not  necessarily  high, 
in  many  of  the  cases  it  has  been  quite  modenite,  102°  and  103°  ;  the  pulse 
may  be  rapid  and  feeble,  but  instances  are  on  record  in  which  it  has  been 
riow,  falling  to  50  or  60  in  the  minute. 

2.  Onliuary  fonn.  Commonly  without  any  prodomal  symptoms  the  dis- 
Otte  sets  in  with  severe  chill,  hea(\ache,  and  vomiting.  The  headache,  usually 
wvere  and  accomimnied  with  great  sensitiveness  to  light  and  to  noises,  may 
hediffviaeover  the  entire  head,  or  localized  chiefly  to  the  occiput  or  the 
forehead.  It  is  one  of  the  most  constant  features  of  the  disease.  The  tem- 
perature rises  rapidly  and  may  reach  108^  or  104°,  sometimes  higher,  but 
'Kxtwonally  even  in  severe  ca**es  the  pyrexia  is  not  at  the  outst^t  or  during 
the  course  of  a  high  grade.  The  puLse  is  full  and  strong ;  later  irregular, 
*iw|  when  symptoms  of  depressitm  occur  feeble  an<l  rapid.  The  pyrexia, 
which  has  no  fixe<l  tvi)e,  does  not  really  l>ejir  any  relation  to  the  severity  of  the 
»ther  8}'niptoms.  Vomiting,  which  occurs  early,  may  ceit^e  within  twenty- 
«Hir  hours,  or  in  exceptional  cases  recurs  throughout  the  course  of  the  dis- 
***•  An  early  and  important  symptom  is  a  painful  stifliiess  in  the  muscles  of 
the  neck  and  of  the  back,  accom|)anie<i  with  aching,  which  otlen  extends 
into  the  liml)s.  -'Vs  the  disease  progresses,  usually  from  the  second  to  the 
fifth  day,  this  stifliiess  becomes  more  marked,  and  there  may  be  rigidity  of 
jhemuwles  of  the  back  and  neck,  the  latter  causing  nuirkcd  retraction  of  the 
b^d.  Opittthotonos  is  not  common,  but  orthotonos,  in  which  the  trunk  is 
"pil  and  firm,  is  not  infrequent.  C'iuh^  have  been  dc^scribed  in  which  the 
P^«ral  rigi<lity  and  stifliiess  was  such  that  the  body  could  he  moved  like  a 
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statue.  Unilateral  spasm  of  the  bai^k  muscles,  leadiue  to  pleurostholODOB,  Ul 
rare.  Except  lu  enrly  ehildhood  aud  a  »\ii>Tt  time  before  death  general  mn- 
vulsions  are  not  comiuou.  Tremor  or  cloaie  spasms  may  be  preaeot.  8pasiq 
of  the  muscles  of  the  face  may  also  occur.  Lesions  of  the  nen'ea  at  the  Imm: 
may  cause  paralj'sis  of  the  muscles  supplied  by  the  third,  iDequality  of  tin 
pupils,  nystagmus,  dca&ess,  aud  disturbances  of  the  sense  of  smeU.  Sighing^ 
respirations,  and  Cheyne-Stokes  breatiiing  are  met  with  iu  some  instaQcea.' 
Intra-ocular  changes  are  common,  [Mirticularly  poesive  congestion  of  Um 
retinal  veins  aud  optic  neuritis.  Disturbance  of  sensation  is  common,  pap- 
ticularly  hypeneethesiu  of  the  skin,  and  the  patient  may  cry  out  whoa 
attempting  to  move  the  trunk  or  linil».  In  |»art  this  may  !«  due  to  hype^^ 
Eeettiesia,  and  sometimes  to  the  tension  spasm  in  the  musclett.  It  may  be  reiy 
marked  in  the  legs,  and  the  slightest  movement  may  be  sufficient,  eve 
patient  in  a  profound  stupor,  to  cause  reflex  spasms. 

The  cutaneous  features  of  the  disease  are  important.  The  petechial  rash,, 
which  has  given  the  name  "  spotted  fever  "  to  the  affection,  is  very  variablsi. 
Stills  states  that  they  were  present  in  only  37  of  98  cases  in  the  Pniladelphik' 
Hospital.  With  the  ecchymoses  there  mav  be  roseola  and  erythema,  at  ■ 
these  latter  may  occur  alone.  The  distribution  of  the  petechise  may  be  sym- 
metrical. In  the  epidemic  at  Lonaeoniug,  studied  by  Flexner  and  Barker, 
the  petechial  eruption  was  comparatively  rare,  but  an  indistinct  purplish 
mottling  over  the  surface  of  the  oody  was  more  common.  Herjjes  is  perhapg 
more  frequent  in  this  than  in  any  other  disease.  It  w  seen  hrst  upon  the 
face,  either  on  the  nose  or  lips,  but  often  extends,  and  is  symmetrical  '\i 
distribution.  Urticarial  forms  of  erythema,  pemphigus,  and  in  a  few  iiK' 
stances  gangrene  of  the  skin  have  been  described. 

As  alreadv  mentioned,  vomiting  is  an  early  and  a  prominent  symptonki 
The  tongue  in  protracted  coaee  is  dry  and  covered  with  sordes.  Lacuiutf  j 
tonsillitis  sometmies  occurs.  Difficulty  in  swallowing  may  be  due  either  to 
the  extreme  retraction  of  the  neck  or  to  disturbed  innervation.  DiarrboM 
is  not  common,  but  in  four  of  the  Lonaconing  cases  already  referred  to  there 
was  well-marked  dysentery.  The  abdomen  is  somewhat  retracted.  Jaundice 
has  been  met  with  in  a  few  instances.  The  spleen  is  sometimes  enlarged,  but, 
from  the  varying  statements  made  with  reference  to  it,  it  evidentlv  is  not  a!^_ 
common  feature.  Of  respiratory  symptoms  disturbed  rhythm  in  breathing 
is  common,  particularly  toward  the  close,  and  the  respirations  may  be  of  thr 
Cheyne-Stokes  tj-pe.  Epistaxis  is  a  very  frequent  feature  in  some  epidemics., 
Bronchitis,  bronc no-pneumonia,  luid  pneumouia  occasionally  occur,  and  nf 
the  protracted  cases  there  is  much  hypostatic  congestion  at  tbe  ba»ee. 

In  the  severer  cases  the  urine  is  afbuminous  and  may  show  the  presence  a 
hyaline  and  granular  costs.  Phosphates  are  often  in  excess,  aud  blond  m^ 
be  present  in  the  severer  cases.  Marked  polyuria  has  been  noted,  and  it  hi 
sometimes  peretsted  for  years.  Glycosuria  may  also  occur.  The  blood  con 
dition  was  coreftilly  studied  by  Flexner  and  Barker,  who  found  marked  leu* 
cocytosis  in  all  the  cases.  Neither  the  red  corpuscles  nor  the  biemoglol ' 
showed  any  special  changes. 

The  course  of  the  disease  is  extremely  variable.  More  than  one-half  of  tikft 
deaths  occur  within  the  firet  five  days.  Improvement  is  indicated  by  a  &U 
in  the  fever,  lessening  of  the  spasm,  and  a  return  of  coosciouBneas.  ConT^ 
Iwcence  may  be  extremely  tedious,  and  after  the  acute  symptoms  have  sub? 
sided  may  m  interrupted  by  the  complications  antl  sequels  to  be  mentioned 
shortly. 

3.  Anomahun Jiinn.  (u)  Abortive  type.  The  attack  may  set  in  acutet^ 
with  high  fever,  severe  hea<lache,  photophobia,  but  in  a  few  days  all  theaft 
symptoms  subside  and  rapid  convalescence  is  established.    Striimpell  distinr 


INFECTIVE  DISEASES.  207 

guehee  between  the  abortive  form,  setting  in  with  great  intensity,  and  the 
mild,  ambulant  cases,  which  have  been  described,  in  which  the  patients 
comphiin  of  headache,  nausea,  unpleasant  sensations  in  the  back  and  limbs, 
uid  stiffiieas  in  the  neck.  There  may  be  no  initial  vomiting  and  very  slight 
fever.  Such  cases  could  only,  in  reality,  be  recognized  as  due  to  the  poison 
of  the  disease  during  the  prevalence  of  an  epidemic. 

(h)  Literfnittent  type.  In  this  form  the  fever  is  of  an  intermittent  type, 
aseuming  sometimes  a  quotidian,  sometimes  a  tertian  character,  and  in  the 
intervals  of  the  fever  there  may  be  almost  complete  freedom  from  the  other 
^vmptoms  of  the  disease.  This  is  a  form  upon  which  we  require  ftirther  in- 
^muUion. 

{()  Chronic  type.  The  attack  may  be  protracted  for  two  or  three  months, 
or  even  extend  to  six  months,  and  may  lead  to  the  most  intense  marasmus. 
There  are  recurrences  of  the  fever ;  thus  Heubner  gives  an  instance  of  a  lad, 
aged  seven  years,  who  had  repeated  recurrences  from  the  end  of  Februarj' 
until  the  end  of  June,  and,  though  worn  to  a  skeleton,  he  made  a  complete 
recovery. 

Complications  and  Sequels.  Endocarditis  and  pericarditis  are  rare. 
Pneumonia,  lobar  or  lobular,  is  a  frequent  complication  in  some  epidemics. 
The  percentage  of  cases  is,  however,  very  variable  in  different  epidemics ;  in 
»me  a  majority  of  the  cases  have  presented  this  complication.  It  may  be 
preBent  only  toward  the  close  of  an  epidemic.  Parotitis  has  been  described, 
and  occurred  in  a  number  of  cases  in  the  Lonaconing  epidemic. 

A  remarkable  complication  is  the  arthritis  first  descnbed  by  James  Jack- 
8on,  Sr.,  the  number  of  cases  varying  considerably  in  different  epidemics.  In 
the  Lonaconing  epidemic  twenty  per  cent,  of  the  severer  cases  had  joint 
aflections,  the  knees,  elbows,  wrists,  and  ankles  being  involved.  There  were 
some  cases  in  which,  had  it  not  been  for  the  initial  symptoms  indicating  a 
nieningitis,  the  disease  would  have  been  diagnosed  acute  rheumatism.  '*  Ker- 
nig  hag  described  a  s\nnptom  which  he  thinks  is  pathognomonic  of  meningitis. 
In  thirteen  cases  he  observed  a  j)eculiar  fiexion-contracture  (beuge-kontrak- 
tur)  of  the  knee-joints,  which  could  not  be  reduced  when  the  patient  was  in 
the  sitting  position.  In  attempting  to  extend  the  knee,  the  leg  could  not  be 
^Enlightened  ftirther  than  a  point  where  it  made  an  angle  of  about  135° 
^th  the  thigh,  although  when  lying  or  standing  thl^  contracture  was  com- 
pletely abeent.  If  the  patient  lay  on  his  side  with  the  thighs  drawn  up  the 
*yniptom  was  still  present.  It  has  been  claimed  that  the  same  phenomena 
^y  be  seen  in  manv  other  conditions  (old  age,  chronic  alcoholism,  etc.),  but 
^ernig  asserts  that  fie  has  examined  thousands  of  individuals  with  particular 
'^'^nce  to  this  point,  and  has  never  found  this  contracture  except  in  cases 
^^meningitis." 

.  /he  most  important  sequelae  are  those  affecting  the  special  senses.  Kera- 
.^  may  develop  with  ulceration  ;  less  otlen  iritis.  The  double  optic  neuri- 
. 'Oay  be  followed  by  atrophy  and  blindness.  Serious  auditory  lesions  are 
?^*  more  common.  Deafness  may  follow  inflammation  of  the  labyrinth,  and 
^  t'hildren  this  not  infrequentlv  leads  to  the  condition  of  deaf-mutism.  It  is 
''^E^resting  to  note  that  in  the  deaf-mute  institution  at  Bamberg,  of  forty-two 
E?Pil<  in  1M74,  all  had  become  deaf  mutes  from  epidemic  meningitis  (von 
^'^ibwn ). 

^I^ntal  feebleness  and  aphasia  have  occasionally  followe<l  the  di.sorder. 
"^dache  may  persist  for  months  or  years  after  an  attack.  Von  Zienissen 
J^?H.rtls  chn)nic  hydrocephalus  as  a  fre<iuent  se<iuelio,  the  symj)tonis  being 
IHirDxysms  of  severe  headache,  pains  in  the  neck  and  extremities,  vomiting, 
it>*«  ^yf  consciousness,  convulsions,  and  involuntary  dLsohargw  of  fece^  aiul 
^^Ue."     Paralysis  of  some  of  the  cranial  nerves  nuiy  persist.     Occasionally 
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there  U  poralvsi^  au<i  waiting  of  the  extreniidee  due  to  multiple  neurv 


n  uf  the  d!se«se  is 


(Mills). 

DiagnoBis.  During  an  epidemic  the  recognition  o 
the  (le^ription  of  the  luiomaloim  t^-pes  is  nnw  so  c:lear  that  they,  too,  ore  not 
often  overlooked.  On  the  other  hand,  miMtakes  frequently  ariw  in  the  itpora' 
die  form,  but  eai^es  of  other  acut«  infectious  disorders  ore  more  oA«n  diagnosed 
cerebro-spinal  menin^dtis  than  are  eaeea  of  this  disease  overlooked.  The  dis- 
efl£>e  must  be  recognized  &om 

1,  (S"rf«(H  fif  the  AciiU,  Infeeiiotis  Di»e<uies.  These  are  very  likely  to  present 
cerehn>«pinal  manifestations  which  sinmlale  those  of  the  true  cerebro^inal 
fever.  Typhoid  fever,  beginning  with  marked  cerebral  manifeetatiouB,  delir- 
ium, tremor,  and  siubsequeutly  develo|>ing  more  or  less  rigidity  of  the  luuseles 
anil  retraction  of  the  neck,  may  present  a  very  deceptive  picture,  I  have 
known  at  leaal  three  inetancea  in  which  the  diagnosis  waa  made  of  cerebro- 
spiuid  fever,  but  poet-mortem  the  lesions  were  those  of  tj'phoid  fever,  and  the 
meninges  presented  only  extreme  congeetion.  The  presence  of  roee  spots,  the 
develoj>]iieut  of  tympanites  and  other  intestinal  features,  and  the  gradual 
subsidence  of  the  meningeal  symptoms  may  lead  to  a  revision  of  diagnosis. 
Many  of  these  eases,  uuless  an  autopsy  is  secured,  go  into  the  mortality  bills 
as  cerebro-spinal  fever.  80  also  in  typhus  fever,  the  headache,  backache, 
vomiting,  hypenesthesia,  and  the  presence  of  niseola  and  petechias  may  for  a 
time  leave  the  practitioner  in  doubt.  In  certain  of  the  severer  types  of 
enuillpox  the  agonizing  headache  and  the  petechial  rash  may  lead  to  the 
diagnosis  of  cerebro-apinal  meningitis.  A  four-year-old  child  became  ill 
suddenly  with  fever,  pains  in  the  back  and  head,  and  on  the  second  or 
third  dav  petechia  apiieared  on  the  akin.  There  were  retraction  of  the 
head  and  marked  rigidity  of  the  limbs.  Gerebro-epinal  meningitis  enisled 
in  Montreal  at  the  time,  and  twth  the  physician  under  whose  care  the  child 
wuB.  and  Dr.  R.  P.  Howard,  who  saw  it  in  consultation,  agreed  that  the  symp- 
toms were  highly  Huggeative  of  this  disease.  The  cutaneous  hemorrhages 
became  more  abundant,  the  spasm  and  rigidity  were  extreme,  hseniateniesiis 
occurred,  and  the  child  died  on  the  sixth  day.  At  the  post-mortem  there 
were  no  lesions  of  meningitis,  and  in  the  deeply  hemorrhagic  skin  papules 
could  be  readily  felt.  The  post-mortem  diagnosis  of  smallpox  was  unhap- 
pily confirmed  by  the  mother  taking  the  disease  and  dying  of  it. 

(nher  Forms  iif  Mmiiigitw.  It  is  to  be  remembered  that  poliomyelitis  may 
(tccur  in  epidemic  form.  In  the  remarkable  outbreak  which  occurred  in  1894 
about  Rutland,  Vermont,  and  which  is  described  by  Caverlv,  of  that  town, 
many  of  the  cases  were  thought  at  finjt  to  be  cerebro-spinal  fever. 

(a)  T^hercii/oiis.  Here  the  insidious  onset  aud  more  protracted  course  are 
important  points,  and,  as  the  meuinges  of  the  cord  are  not  often  affected. 
backache  and  rigidity  and  retraction  of  the  head  are  seldom  seen.  The  skin 
eruptions  are  also  rare  in  tuberculous  meningitis,  and  the  pretence  of  pete- 
chiie  and  herpes  is  against  the  tuberculous  form.  On  the  other  hand,  local 
italsies  of  the  ocular  muscles,  hemiplegia,  and  aphasia  are  more  common,  an<l, 
important  of  all,  the  determination  of  local  tuberculous  disease  in  other  iiarts. 

(ij  Piieumoiiw  Meniiiff&ix.  As  the  membraues  of  the  brain  are  chiefly  In- 
volved there  is  connnonly  at  first  active  delirium,  frequently  tremor  and  motor 
spasm,  but  not  often  great  retraction  of  the  muscles  of  the  neck  or  back.  In 
sponulic  cases  It  may  be  verj-  difficult  to  determine  whether  the  pnuemonia 
has  been  a  oomplieation  of  the  meningitis,  or  the  meningitis  a  sequence  of 
the  pneumonia.  There  have  been  epidemic«  of  cerebro-spinal  meningitis  in 
which  a  large  majority  of  the  cases  were  complicated  by  pneumonia. 

3.  Vertain  tarir  em^itinwi,  particularly  unemia.  may  be  as80ciate<l  with  eon- 
vulnons,  rigidity  and  coma,  and  simulate  in  some  degree  cerebro-spinal  menis- 
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gitk  The  abeence  of  fever  and  the  conditions  under  which  the  symptoms 
arise,  and  in  ursemia,  the  presence  of  albumin  and  tube-casts  in  the  urine 
jihouid  make  the  diagnosis  clear. 

Ftognosis.  The  mortality  has  ranged  in  various  epidemics  from  20  to  75 
percent.  Hirsch  states  that  of  15,632  cases  37  per  cent.  died.  In  children 
the  death-rate  is  higher  than  in  adults.  Cases  with  deep  coma,  repeated  con- 
vulsions, and  high  lever  rarely  recover.  In  the  chronic  form,  even  after  the 
?nnptonis  have  persisted  for  months  and  there  is  extreme  wasting  with  con- 
tractures, perfect  recovery  may  occur. 

Trsfttment.  Considering  the  frequent  association  of  the  disease  with  filthy 
flummndings,  an  important  prophylactic  measure  is  the  thorough  cleansing  of 
towns  and  villages  in  localities  liable  to  the  disorder. 

Ajb  in  other  specific  fevers  careful  nursing  and  feeding  are  the  most  impor- 
tant elements  in  the  treatment.  The  room  should  be  kept  dark  and  thor- 
oughly ventilated.  The  diet  should  consist  of  milk  and  strong  broths.  Many 
cases  are  very  difficult  to  feed,  and  it  may  be  necessary  to  use  the  stomach 
tnhe,  or  to  resort  to  rectal  injections.  In  the  more  chronic  cases  stimulants 
should  be  freely  given. 

In  strong,  robust  patients  with  high  fever  and  much  mental  excitement, 
attraction  of  blood  by  wet  cups,  or  even  in  suitable  instances  general  blood- 
letting may  be  emploved.  The  application  of  cold  to  the  head  and  spine, 
which  was  recommended  so  strongly  by  the  New  England  physicians  in  the 
firrt  epidemics  in  this  countrv,  is  of  great  service.  The  ice-cap  to  the  head 
and  the  spinal  ice-bag  may  m  kept  continuallv  applied.  With  high  fever 
and  active  delirium  or  coma  the  cold  bath  may  \>e  used,  or  cold  sponging,  or, 
if  necessary,  the  cold  pack.  Counter-irritation  is  of  doubtful  benefit,  and  if 
aoplied  at  all  the  good  effects  are  probably  obtained  by  the  light  application 
ot  the  Paquelin  cautery. 

Of  the  drug  treatment  of  the  disease  we  have  no  satisfactory  knowledge. 
Opium  has  been  much  used  by  American  physicians.  It  is  particularly  recom- 
mended by  Stills.  Hypodermics  of  morphine  may  be  used  in  reducing  the 
violence  of  the  muscular  spasms.  It  should  be  freely  used  until  the  symp 
tont?  are  controlle<l.  ^lercury,  iodide  of  }>ota«<!<ium,  quinine,  the  salicylates, 
wpot,  belladonna,  and  calabar  bean  are  a  few  among  the  host  of  drugs  which 
have  been  recommended. 


TETANUS   (Trismus — Lockjaw). 

Definition.  An  acute  infectious  disease  characterized  by  tonic  spasms  of 
^lie  voluntary  muscles*,  with  marked  exacerbations.  As  the  disea'ie  shows  itself 
"M  in  the  muscles  of  the  jaw  the  names  trismus  and  lockjaw  have  been  aj)plied 
to  it. 

The  affection  was  well  known  to  the  ancients,  and  the  descriptions  given  of 
't  hv  Hipi>ocrates  and  Areteus  are  particularly  graphic.  The  disease  (»om- 
'ii'>nly  follows  trauma  (traumatic  tetanus),  hut  may  occur  spontaneously  or 
'^fter  exjKisnre  to  cold  (s<vcalled  idiopathic  or  rheumatic  tetanus'),  and,  lastly, 
^important  varietv  develojw  in  newborn  children  (trisnms  neonatorum). 

Etiology.  The  dL^ease  Ls  more  frefpient  in  hot  climates,  and  has  prevailed 
wtonsively  in  the  West  Indies  and  in  the  Southern  States  of  America.  The 
nH»rtality  in  some  of  the  West  India  Islands  from  trismus  neonatorum  hjk< 
]^n  enormous.  The  colored  races  are  more  prone  than  is  the  Cauca^^ian. 
»ne  incidence  of  the  diseib«e  in  military  cani])ai<nis  has  varied  remarkably ; 
^"'L-*  in  the  Franco-Pnissian  War  and  in  the  Civil  War  in  this  country  very 
few  oajjes  were  ol)ser\'e<l.     The  <lisejise  mav  be  endemic  in  certain  localities. 

14 
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Attention  was  early  called  in  this  country  to  its  prevalence  at  the  ei 
of  Long  Island. 

The  disease  occurs  also  in  horses  in  which  veterinarians  have  lo 
nized  its  infectious  nature,  as  cases  are  very  apt  to  develop  simultai 
successively  in  the  one  stable.     Cattle  and  sheep  are  also  affected. 

After  the  first  month  of  life  the  disease  is  rare  in  children.  I 
most  frequently  in  the  third  and  fourth  decades.  Males  are  somen? 
frequently  affected  than  females. 

In  a  very  large  proportion  of  all  cases  there  is  a  trauma.  Since  1 
nized  specific  character  of  the  malady,  manv  now  doubt  if  the  difi 
occurs  without  a  lesion  of  the  surface,  through  which  the  poison  may 
duced.  It  may  follow  wounds  of  any  kind,  but  is  more  common  i 
tused  or  lacerated  wounds,  particularly  when  the  ne^^'es  are  involved, 
of  the  extremities,  particularly  of  the  hand,  are  most  liable  to  be 
fected.  The  disease  haa  also  followed  frost-bite  and  bums,  the  rem< 
tooth,  and  even  the  most  trifling  injuries,  as  the  sting  of  an  insect,  o 
splinter  of  wood.  It  is  rare  after  surgical  operations.  Cases  have 
during  the  progress  of  vaccination.  A  special  form  of  it  is  met  wit 
nection  with  the  open  surface  of  the  uterus  aft^r  parturition — the  j 
tetanus — of  which  mention  will  be  made  later. 

It  is  interesting  to  note  that  in  a  large  proportion  of  all  the  cases  t 
been  in  the  injury  a  possibility  of  contamination  by  the  soil.     "  Sin< 
tion  has  been  given  to  the  point,  it  has  been  obserN^ed  that  in  a  coni 
proportion  of  the  cases  the  injury  involved  contamination  of  the  woi 
soil,  as  in  falls  on  the  ground,  a  puncture  by  a  broken  stick  or  stal 
had  been  in  the  earth,  or  by  a  splinter  from  a  dirty  floor.     Such  a 
from  the  floor  of  a  skittle  alley,  penetrating  beneath  the  nail,  has  prod 
one  fatal  case  was  due  to  a  compound  fracture  of  both  femora,  from 
which  the  ends  of  the  bones  were  covered  with  earth ;  gardeners  h 
fered  from  punctures  by  sticks.     In  most  of  these  cases  the  tetanu 
were  found  in  the  source  of  the  contaminating  material ;  their  prea 
plains  the  influence  of  these  injuries.     They  have  been  found  in  spidei 
and  tetanus  has  followed  the  application  of  such  webs  as  a  styptic  ( 
lar  custom  in  some  places),  and  also  the  application  of  earth  to  a  n 
(Gowers.) 

The  experience  of  the  Civil  War  is  interesting  in  connection  with 
stances  of  the  disea.se  in  military'  surgery.     Of  505  cases  of  tetanus 
lowing  was  the  distribution  :  upper  limb,  137  ;  distributed  as  follows 
der,  81 ;  arm,  37  ;  coude,  7  ;  forearm,  24 ;  thumb,  4 ;  hand,  37 ;  low< 
292  cases :  hanche,  2  ;  thigh,  99  ;  knee,  1 7  ;  leg,  95  ;  coudepied,  22  ;  a 
57.     It  is  interesting  to  note  that  these  figures  do  not  confirm  the  usui 
ment  that  tetanus  more  usually  follows  wounds  of  the  hand  than  of  t 
The  relative  frequency  of  the  disease  after  operations  and  wounds  is 
lows:  in  29,980  amputations  there  were  116  cases  of  tetanus;  in  465( 
tions  there  were  15  cases;  and  in  212,076  wounds  there  were  374  cas 

The  TetwiUi*  Bnnlh(M.  Tlie  disease  is  caused  by  a  specific  on 
discovered  by  Nicolafer,  and  subsequently  studied  elaborately  by  K 
The  organism  may  be  procured  by  inoculating  an  aear  tube  with  pus 
wound  of  a  human  being  suffering  from  tetanus,  \viiich  in  the  incuh 
35°  to  37°  C.  shows  the  characteristic  drum-stick  bacilli.  "The  bacil 
out  into  long  threads  at  ordinary  room  temperature ;  but  form  the  < 
teristic  spores  at  35°  to  37°  C.  in  the  incubator  in  abput  twenty-four 
They  then  appear  a.s  short,  fine  rods,  with  a  large  round  knob  on  oi 
the  knob  constituting  the  resistant,  glistening  spore.  The  bacilli  hav 
pendent,  but  slow  motion."     (Bolton.) 
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The  bacilli  and  its  spores  are  widely  spread  in  the  soil  of  inhabited  regions ; 
of  twenty-three  specimens  of  soil  taken  from  various  parts  of  Copenhagen, 
sixteen  proved  virulent  when  inoculated  into  animals.  The  resistance  of  the 
organiam  is  very  great,  and  the  virus  has  proved  virulent  in  pus  which  has 
been  dried  for  many  months.  The  bacillus  has  been  demonstrated  in  the 
dust  from  the  floor  of  the  wards  of  a  military'  hospital. 

Products  of  the  Grmdh  of  the  Bacilli.  The  filtrate  of  the  culture  three  or 
four  weeks  old,  entirely  free  from  germs,  contains  the  specific  poison  of  tetanus, 
from  which  Brieger  has  separated  two  basic  bodies,  which  are  called  tetanin 
tDd  tetano-toxine.  Brieger  and  Fraenkel  have  also  separated  a  potent  tox- 
albumen,  but  the  true  chemical  nature  of  the  poison  has  not  been  accurately 
determined. 

With  the  products  of  the  growth  of  the  tetanus  bacillus  the  disease  is  very 
resdilv  produced  experimentally,  and  comparatively  small  doses  are  required 
to  kill  a  mouse — 0.001  ccm.  of  the  filtrate.  Dogs,  which  are  immune  natur- 
aDy,  require  a  proportionately  larger  dose.  The  poison  is  not  eflfective  when 
administered  through  the  stomach.  The  disease  produced  experimentally 
presents  a  picture  similar  to  that  seen  in  man.  It  is  interesting  to  note  that 
the  cramps  develop  first  in  the  muscles  nearest  the  seat  of  inoculation.  The 
effects  are  produced  by  the  poison,  not  by  the  bacilli  at  the  site  of  the  inocu- 
lation. This  is  shown  by  the  fact  that  the  identical  symptoms  are  produced 
by  the  germ-free  filtrate  of  the  pure  culture,  and  also  by  the  interesting 
experiments  of  Kitasato,  who  injected  the  tetanus  bacilli  into  a  mouse,  at  the 
root  of  the  tail,  and  excised  and  burnt  the  seat  of  inoculation  at  various 
times  after\^*ard,  as  half  an  hour,  an  hour,  an  hour  and  a  half,  destroying  in 
this  way  all  the  bacilli  at  the  seat  of  inoculation.  Only  those  animals  in 
which  the  seat  of  inoculation  was  treated  locally  by  incision  and  burning  half 
»n  hour  after  injection  recovered  ;  the  others  died  of  the  disease,  showing  that 
within  an  hour  enough  of  the  poison  is  absorbed  to  produce  the  symptoms 
wid  cause  fatal  re»iults.  There  are  several  very  interesting  points  still  to  be 
worked  out  about  the  production  of  the  poison  ;  thus  it  has  been  shown  that 
when  the  cultures  are  grown  at  20°  to  22°  C.  they  do  not  for  several  days 
produce  any  poison,  and  are  no  longer  virulent.  It  is  interesting,  too,  to  note 
that  these  non-poisonous  bacilli  may  become  toxic  when  grown  with  other 
forms  not  capanle  of  producing  the  disease.  In  accidental  infection  the 
local  suppuration  produced  by  other  organisms  inoculated  at  the  same  time 
niay  fumwh  the  ver}'  condition  favorable  for  the  production  of  the  tetanus 
poison.  There  L*  experimental  evidence  to  show  that  the  poison  works  like 
rtrychnine,  and  has  its  action  upon  the  spinal  cord. 

Morbid  Anatomy.  The  condition  of  the  wound  is  variable.  Very  often 
thenen'csin  the  locality  have  been  found  reddened  and  swollen,  but  in  a 
nmjoritv  of  the  cases  thev  have  l)een  normal.  No  characteristic  lesions  occur 
in  the  brain  or  cord.  Congestion  of  the  bloodvessels,  small  hemorrhages, 
jierivas<*ular  exudation,  increased  pigmentation  in  the  ganglion  cells  have 
Wn  (iesoril)od,  but  these  changes  are  neither  uniform  nor  distinctive.  Minute 
^•Hymoses  are  common  on  the  seroiL<»  surfaces.  (I^dema  and  hypostatic  con- 
h^m  of  the  lungs  are  fre<]uently  present.  Rupture  of  nuiscle  fibres  may 
f^ll  from  the  intensity  of  the  spasms. 

BymptomB.  Following  an  injury  the  first  indications  of  the  disease  are 
^i\W  manifest  within  ten  davs.  In  Yandell's  statistics  in  two-fifths  of  the 
J**»*,  andin  Joseph  Jones's  statistics  in  four-fifths  of  the  cas(^,  the  symptoms 
"*lJan  liefore  the  fifteenth  day.  Slight  stifihess  of  the  nock  and  of  the  mus- 
V**of  the  jaw  is  the  earliest  feature,  or  the  j)atient  comphiins  of  difficulty 
m  indication,  or  that  the  movements  of  the  tongue  are  not  so  free  in 
^king. 
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In  a  few  cases  chilly  feelings  or  even  rigors  may  prec^e  these  e 
and  for  a  day  or  so  there  may  be  sensitiveness  or  even  pain  in  tl 
Gradually  the  tonic  spasm  of  the  muscles  increases  until  the  co: 
trismus  or  lockjaw  becomes  so  marked  that  the  jaws  are  separatee 
greatest  difficulty.     With  the  muscles  of  mastication  those  of  the 
also  involved,  so  that  the  angles  of  the  mouth  are  drawn  outwarc 
ward,  producing  the  sardonic  grin,  mtw  mrdonicus.     With  incn 
volvement  of  the  muscles  of  the  neck  the  head  is  drawn  backwan 
muscles  of  the  back  become  rigid,  and  the  contraction  may  be 
enough  to  cause  marked  arching  of  the  vertebral  column.   The  body  r 
remain  perfectly  straight,  the  condition  known  as  orthotonos  ;  or  d 
upon  the  strength  of  the  spasm  of  the  different  groups,  opisthotonos, 
the  back  is  arched  like  a  bow  ;  emprosthotonos,  in  which  the  bod 
forward ;  or  pleurosthotonos,  in  which  it  is  turned  to  one  side.     *! 
spasm  may  involve  the  muscles  of  the  legs  and  arms,  but  as  a  rule 
and  hands  are  not  much  affected.     While  the  rigidity  is  tonic  in 
there  are  frequent  clonic  exacerbations,  which  are  apt  to  be  ea 
peripheral  irritation,  such  as  a  draught  of  air,  or  a  toucli,  or  a  noise 
exacerbations  vary  very  much  in  frequency  and  severity,  and  they  I 
proportion  to  the  intensity  of  the  disease.     At  first  the  rigidity  is 
painful,  but  subsequently  the  suffering  is  extreme  from  the  violent 
tion.     In  very  severe  attacks  the  thorax  may  he  rimdly  compresse 
muscles.     The  respirations  are  rapid,  and  spasm  of  the  glottis  mi 
(pausing  asphyxia.     In  the  severe  paroxysms  sweating  may  be  profu 
heart's  action  is  increased  during  the  paroxysm  ;  the  pulse  may  be  fi 
to  160°.     The  temperature  is  very  variable.     It  may  be  normal  tk 
or  present  only  a  very  slight  increase.     In  a  few  cases  the  disease  is  a 
witn  hyperpyrexia,  particularly  as  an  ante-mortem  phenomenon,  a: 
are  instances  in  which  the  body  heat  has  reached  from  110^  to  114 
urine  is  scanty,  and  according  to  Senator  the  amount  of  nitrogenou 
is  not  increased.     There  may  be  retention  from  spasm.     The  mind 
remains  clear,  except  toward  the  clot<e  in  protracted  cases.     Death  m 
during  a  paroxysm  either  from  asphyxia  or  cardiac  dilatation.     Th 
instance  on  record  in  which  rupture  of  the  walls  of  the  heart  oexmr 
ing  the  violence  of  the  spasm.     In  other  cases  the  fatal  result  is  brc 
by  exhaustion. 

There  are  certain  varieties  which  are  of  interest.  In  the  head-U 
Rose,  which  has  followed  in  a  majority  of  instances  wounds  of  the  f; 
mus,  dysphagia,  respiratory  distress,  and  facial  paralysis  are  the  pr 
features.  On  account,  too,  of  the  spasm  in  the  deglutition  muse 
consequent  difficulty  in  deglutition,  this  form  has  been  called  also 
hydrophobicus.  The  cause  of  the  facial  paralysis  is  not  known.  Th 
be  also  paralysis  of  the  eye  muscles  on  the  same  side.  This  modifi< 
not  very  common.  Janin*  has  collected  all  the  cases,  thirty-one  in  i 
up  to  i892,  and  he  regards  it  as  a  form  in  which  the  toxic  mate 
chiefly  in  the  medulla.  The  attacks  recur  at  varying  intervals,  b 
may  l)e  almost  continuous.  In  other  cases  thev  are  extremely  sHg 
most  serious  attacks  are  those  caused  by  attempting  to  take  food,  wh< 
may  be  spasm  of  the  muscles  of  deglutition  and  great  interferene»  v 
respiration. 

Tdnnui*  neonatorum,  a  rare  form  in  temperature  regions,  and  fort 
now  rare  in  the  trophies,  was  formerly  very  common  in  certain  ejo 
particularly  in  the  AV  est  Indies,  where  in  some  islands  one-half  of  th 
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ri  suuie,  and  will  so  remain  immovable  out  of  either  of  thoM  postures, 
>  atQ»tdeisble   time,  a  minute  or  two."     (£clitioQ  by  BeujamiD  Bu«li, 

[b  tke  i^outfaem  States  of  America  the  disease  yeae  formerly  very  common. 
[^Nfperal  t«tanu8  is  now  fortunately  rare,  but  formerly  io  some  countries 
■tnred  the  moA  &tal  of  all  forms  of  the  disease.  The' disease  b^ns,  as  a 
t.  viihio  five  or  ten  days  after  parturitiou.  Id  a  uumber  of  cases  it  has 
rm^l  aburtion. 
R'brther  tetanusi  e^-er  occurB  idiopathically  has  been  doubted,  but  there 

carw^  on  record,  particularly  in  army  practice,  in  which,  without  any 
xi«Dt  external  injnry,  the  disease  has  developed  after  exposure  to  cold. 
U''fin/iiy.  The  prognosis  is  always  extremely  grave,  and  two  of  the 
xvnw  of  Hippocrates  may  be  ouoted  at  the  present  day,  namely,  "  the 
fvi  ^ipervenin^  on  a  wound  is  ntal,"  and  "such  persons  as  are  seized 
h  UtMixu^  die  within  four  days,  or  if  thev  paee  these  thev  recover."  In 
'  iraumAtic  cases  the  death-rate  is  not  less  than  HO  per  cent.  In  the  cases 
i-h  <leve)»p  witliout  any  wound  the  mortality  is  not  nearly  w  high.  From 
!  poerperu  form  recovery  is  excessively  rare,  and  the  form  in  infants  is 
r>  very  &taL  Death  occurs  from  asphyxia,  or  from  heart  strain,  which  in 
f  t»F*  has  resulted  iu  rupture  of  the  wall.  Favorable  indications  are  late 
nt.  ahMnce  of  fever,  and  localization  of  the  spasms  to  the  musclci<  of  the 
ek  an^l  jaw. 

DlaifBOsia.  In  well-developed  cases  following  injury  no  pot^ible  difficulty 
olil  ariiie.  From  strychnine  poisoning,  which  presents  verv  similar  mu^ 
iar  «fMi^ois,  it  is  differentiated  by  the  following  points :  The  anamne^^ls, 
e  rapid  development  of  the  symptoms,  and  the  greater  extenfion  and  the 
drx  "pai-iw,  as  well  as  the  fact  that  the  jaw  muscle  in  strychnine  yntl-Jm- 
X  are  not  involved  earlv  if  at  all,  and  between  the  paroxysms  there  may  l>e 
>  moiHTtilar  rigidity.  These  points  should  suffice  to  distinguish  it  from 
ryrhoine  poisoninK-  The  question  has  been  raised  by  the  defence  in  murder 
iak.  an  in  the  celebrated  Palmer  case. 

[n  brdropbobia,  for  which  the  head  tetanus  may  be  mL'taken,  there  is  no 
wetal  !>paan  of  the  jaw,  or  any  rigidity  of  the  muscles,  or  [laroxvfiins  in 
kirb  the  <rer\-ical  and  dorsal  muscles  are  involved  In  tetany  the  dL-tribu- 
•  ■o  "f  ll>e  fjia^m.  chiefly  in  the  hand."  and  feet,  the  soecial  invi.lvemi-iii  of 
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splinter  of  wood,  or  from  the  earth  in  the  part  where  the  woun 
ceived,  or  portions  may  be  inoculated  into  a  mouse,  which  is  the  an 
susceptible,  and  which  usually  dies  within  a  few  days  of  the  inoculf 

Treatment.     Immunization,    The  present  status  of  this  question 
erence  to  tetanus  may  be  thus  stated :    Animals  which  are  very  slij 
ceptible,  such  as  the  dog  and  hen,  can  be  rendered  immune  by  the 
of  gradually  increasing  doses  of  the  tetanus  virus.     The  serum  of  a 
treated  has  the  power  of  conferring  immunity.     For  more  suscep 
mals  Behring  employed  the  bouillon  cultures,  diluted  with  the  ac 
iodine  trichloride,  beginning  with  a  culture  containing  0.25  per  cen 
percentage  of  0.2,  then  a  percentage  of  0.15,  and  ultimately  the  i 
culture.     The  serum  of  animals  immunized  in  this  way  may  be  i 
with  0.6  per  cent,  of  carbolic  acid,  and  may  be  used  for  immunin 
animals  not  previously  treated.     The  material  used  by  Tizzoni  and  ( 
their  observations  upon  man  is  the  serum  of  the  immunized  dog  trea 
alcohol,  by  which  tney  obtained  a  material  known  as  the  tetanus  an 

Animals  inoculated  with  fatal  doses  of  tetanus  poison  treated  ' 
serum  of  immunized  animals  have  recovered.     Up  to  the  early  part 
about  a  dozen  cases  of  tetanus  in  man  had  been  treated  by  the 
Catani  antitoxin.      The  general  expression  of  opinion  by  expert 
question   of  serum-therapy  in  tetanus  is  not  altnogether  favorabl 
Klemperer  and  Levy  in  their  recent  works  on  clinical  bacteriolog 
question  whether  a  sure  and  undoubted  result  has  been  obtained  in 
of  the  cases,  as  the  healed  cases  were  not  so  acute  that  the  prognosis 
tirely  doubtful.     On  the  other  hand,  Remesoff  and  Fedoroff,*  in 
report  of  a  case  supposed  to  be  cured  by  the  serum  of  an  immunized 
claim  in  a  review  of  the  recorded  cases  that  the  duration  of  the  dh 
decidedly  diminished  by  the  treatment,  that  the  temperature  is  redu 
attacks  of  spasms  are  less  severe,  sleep  is  promotecf,  and  a  very jn 
provement  m  the  general  condition.     Recent  reports  by  Oilman  Th 
and  others  are  altogether  more  favorable,  and  the  antitoxin  should 
at  the  earliest  appearance  of  the  symptoms. 

Surgical  meiLsures  are  usually  employed  at  the  site  of  the  lesion, 
burning  or  excision  of  the  scar.  I  nless  done  very  promptly  experi 
evidence,  as  mentioned  above,  would  indicate  that  they  are  not  of^  mi 
portance,  and  this  is  lK)rne  out  by  experience.  Excision  of  the  nerve 
part  and  stretching  have  also  been  employed.  Thorough  cleansing  a 
infecting  of  the  wound,  jx^ssibly  excision,  are  the  most  justifiable  rei 
The  general  management  of  the  case  is  most  important.  The  patient 
be  in  a  darkened  room,  attended  by  only  one  person  at  a  time,  and  f 
side  comnmnicjition  should  be  forbidden.  Veterinarians  have  long  a; 
ated  the  importance  of  complete  seculsion,  and  in  many  of  their  well-eqi 
infirmaries  there  is  seen  a  brick,  padded  chamber,  in  which  these  ca 
treated.  The  (luestion  of  feeding  usually  becomes  very  important,  o^ 
the  presence  of  lockjaw.  The  diet  should  be  restricted  to  nourishing 
and  milk,  which  usually  can  be  taken  through  the  teeth  even  when  t 
spasm  of  the  jaws.  If  nec*essary  food  can  be  introduced  into  the  stom: 
a  catheter  passed  through  the  nose.  The  teeth  have  sometimes  be 
tracted.  In  such  cases  we  should  trust  for  a  time  at  least  to  the  nutrit 
jections. 

The  drug  treatment  consists  of  the  administration,  in  first  place,  of 
dies  which  relieve  the  spasm.  For  this  j)urpose  chloroform  is  the  mo8 
factory,  though  unfortunately  the  attacks  recur  as  the  efiects  pass 
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im.  ine  ^aianar  i>ean  tins  oeeo  usea  succeasniuy  m  some  case;  also 
«hii-h  Diu9t  be  employed  in  large  doees,  as  mucn  as  a  quarter  or  half 
tvery  hour  or  two.  It  is  not,  however,  withunt  danger.  Ammig 
trt  iiteatii5  which  have  been  recommeDded  are  the  continuous  warm  baths, 
1  ibe  mpplicfltiinii  of  ice  to  the  spine,  and  electricity  and  bleeding.  In  the 
>m-  ;<|ia^nis,  leading  to  stoppage  of  respiration  and  cyanosis,  artificial  na- 
vi44i  ?-houl<l  be  actively  employed. 

HYDROPHOBIA     (LyBsa — Babies). 

D<iiili<iii  An  acute  infectious  disease  of  animals,  dependent  upon  an 
kiiiiwn  izpeoific  poison  communicated  to  man  by  inoculation. 
In  animals  the  dLiease,  known  as  rabies,  is  met  with  chiefly  in  the  car- 
T'ln.  iiarticularlv  dogs  and  wolves.  It  is  communicated  from  animal  to 
inai  Dv  Inoculation  ;  hene«,  the  extreme  rarity  of  the  dinease  in  countries 
rh  V  Sorth  Germany,  where  the  muzzling  of  dogs  is  rigidly  enforced.  It 
at<  infrequently  communicate<l  by  inoculation  to  cattle,  and  occasionally 

i>«v^  an<l  pigs.  It  is  said  that  in  the  Western  States  the  skunk  is  par- 
vlarly  liable,  and  a  numi>er  of  instances  have  been  reported  of  the  disease 
[Liw-in^  the  bite  of  this  animal.  In  the  dog  the  early  symptoms  are  a 
■nee  in  the  clLtposition ;  it  becomes  quiet,  dull  and  hea^^y,  and  very  irrita- 
e  toward  strangers.  The  hark  may  have  a  peculiar  ringing  character. 
^  animal  (lo»  not  take  its  onlinary  ibod,  but  eats  all  sorts  of  articles,  mch 

'iraw  ami  woo<l,  and  dirt.  In  some  instances,  the  so-called  furious  rabies, 
■T*  it  verv  much  excitement,  but  in  a  majority  of  cases  the  symptoms  are 
lixT  ih'jMe  of  the  dumb,  or  so-called  paralytic,  rabies,  in  which,  after  a 
an.-4ent  sla^  of  excitement,  there  is  unsteadiness  in  the  legs,  with  increas- 
iz  Ke«kne#  and  ultimately  paralysis  and  coma.  The  poiaon  is  present  in 
»  nalivar^'  glands,  in  the  nervous  svstem,  central  and  peripheral,  and  in  the 
aarrut^  adrenals,  and  nmmnue.  The  disease  may  be  produced  in  animals 
f  the  inoculation  of  portions  of  these  structures.  In  rabbits,  the  animals 
nally  «-m|>loyed,  inoculation  is  made  beneath  the  dura,  and  death  follows 
I  ftTjrn  Aeventeea  to  nineteen  day?.  The  vIruB  prepared  for  the  protective 
riitaiion    if  obtained  by  passing  through  a  series  of  rabbits,  when  it  is 
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part  of  the  body  which  may  happen  to  have  been  bitten.     Woui 
the  face  and  head  are  especially  dangerous ;  next  in  order  of  degree 
tality  come  bites  on  the  nands,  then  injuries  on  the  other  parts  of 
This  relative  order  is,  no  doubt,  greatly  dependent  upon  the  fact 
face,  head,  and  hands  are  usually  naked,  while  the  otner  parts  are 
c.  The  extent  and  severity  of  the  wound.     Puncture  wounds  are 
dangerous ;  the  lacerations  are  fatal  in  proportion  to  the  extent  of 
face  afforded  for  absorption  of  the  virus,     d.  The  animal  conve 
infection.     In  order  of  aecreasing  severity  come:  first,  the  wolf;  se 
cat ;  third,  the  dog ;  fourth,  other  animals."    The  average  period  is 
from  six  weeks  to  two  months.     It  may  be  prolonged  to  more  th 
months,  and  there  are  cases  in  which  the  incubation  has  apparently  1 
a  year  or  eighteen  mcmths.     Of  persons  bitten  by  rabid  dogs  only  i 
percentage  become  infected ;  according  to  Horsley  not  more  than 
cent.     The  death-rate  of  those  bitten  by  wolves  is  not  less  than  40  ] 
Bites  upon  the  face  are  particularly  dangerous. 

Symptoms.     In  the  premonitory  stage  there  is  usually  some  irritatu 
the  bites,  such  as  pain,  numbness,  or  parajsthesia.     There  is  loss  of  i 
headache,  and  depression  of  spirits.     The  patient  may  become  very 
and  sleepless,  ana  there  is  a  constant  sense  of  impending  danger, 
fever  has  been  noted  at  this  stage,  and  the  puLse  is  accelerated.     The 
sensibility  is  greatly  increased ;  a  bright  light  or  a  loud  noise  is  very 
ing.     Stiffiiess  about  the  throat  muscles,  and  slight  difficulty  in  swi 
may  be  expressed,  and  the  voice  Is  a  little  husky.     In  the  second  sta 
period  of  excitement — there  is  great  restlessness  and  hypersesthesia. 
afferent  stimulant — L  e.,  a  sound  or  a  draught  of  air,  or  the  mere  sm 
of  a  verbal  suggestion — will  cause  a  violent  reflex  spasm.     In  m 
symptom  constitutes  the  most  distressing  feature  of  the  malady.     The 
which  affect  particularly  the  muscles  of  the  larynx  and  mouth,  are 
ingly  painful  and  are  accompanied  by  an  intense  sense  of  dyspnoe 
when  the  glottis  is  widely  oi)ened  or  tracheotomy  has  l)een  performed." 
sley).     Any  attempt  to  take  water  is  associated  with  painful  spasms 
muscles  of  the  pharynx  and  larynx,  and  of  the  elevators  of  the  hyoi^ 
This  it  is  which  makes  the  patient  dread  the  very  sight  of  water,  ai 
given  the  name  hydrophobia  to  the  disease.     These  inspiratory  and  6 
tion  convulsions,  as  they  may  be  called,  are  sometimes  associated  witl 
iacal  symptoms.     In  the  intervals  between  the  attacks  the  patient  i 
quite  quiet  and  the  mind  unclouded.     Hallucinations  and  delusions  i 
present,  not  infrequently  a^^sociated  with  the  idea  of  the  presence  of 
m  the  room.     He  very  rarely  makes  any  attempt  to  injure  the  atte 
and  indeed  may  be  particularly  anxious  to  avoid  hurting  anyone, 
may  be,  however,  occasional  fit<  of  furious  mania,  and  in  the  contrae 
the  muscles  of  the  larynx  and  pharynx  odd  sounds  are  occasionally  u 
The  saliva  is  usually  abundant  and  tenacious,  and  flows  from  the  i 
owing  to  the  difficulty  the  patient  has  in  swallowing  it.     The  temperal 
this  stage  is  usually  elevated,  and  may  reach  from  100°  to  103'.     The 
may  be  afebrile  throughout. 

in  addition  to  the  local  spasuLs  of  the  respiration  and  deglutition  m 
there  may  be  convulsive  seizures  of  a  tetanoid  character.  After  lasti: 
a  day  and  a  half  to  three  days  this  is  succeeded  by  the  paralytic  sti 
which  the  sj)asnis  no  longer  occur.  The  patient  becomes  quiet,  and  i 
sciousness  gradually  supervenes.  The  heart's  action  gets  more  and 
feeble,  and  death  occurs  by  syncope.  In  animals  the  preliminary  and  i 
stages  are  absent  as  a  rule,  and  the  paralytic  may  be  marked  from  th« 
the  so-called  dumb  nibies.     In  man  the  paralytic  form  is  extremely  u 
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Htik^gfc  eaff^  nf  it  bavo  bcpa  rt<poit<.'<l,  luiti  it  uir}' dc^ffoped  with  a 
■df*  puafilcfcu.  ant)  with  »>yiuiih)iiis  nveniHiiig  noiilc  adcciidiog  myclitia 

»■***  *M»j»y  'I'hc  chief  Iwiuns  urv  in  the  iicn'om  si>ti>iu.  Goners, 
i*l»  vxAinuipd  H  c»M»,  found  morbi'I  clituigm  in  7.  "^hew  v>-er«  iDtli- 
Mv  rtf'  ToMTular  ili^urbniice ;  dilatntion  of  small  vh««cK  iiccuraulatioDf  of 
— iTie  like  corpu»<clc«  aruuiid  them  and  in  tho  tisriues,  ctol»  ui  t^uiall  ve^- 
>  fridntily  formed  during  life,  and  minute  hcmorrha^w.  Theee  chan^n* 
K  MM  «itb  in  v&rioii.--  |iart8,  espcoially  in  the  cortex  of  the  homlspheree. 
■aadilUi  ••tili'Dtntta.  aiul  iho  spinal  corii.     They  are  alnsTs  most  mteiiae 

Ac  aedulltt.  beiweon  tlie  tminentia  teres  above  and  the  decussation  of  the 
w.  nuil   i.*«iieciallv  in  the  neighborhood  of  ihe  pneuinogastric. 


BbmIh 


V  nuclei.  The  accumulations  of  leucocyt« 
a  viTv  i-ouspic-uoua  change.  They  suiTonnd  the  ouier 
unirniu.iiuii  to  fill  up  the  whole  s]>acewitliin  the  iympatic 
;  ttmty  nia-y  fxt«m«l  along  the  viwel  Ibr  a  ranitiderable  distance,  and 
■  (■»  )DU)  the  adjavml  tintua  The  nnclci  coiitaiu  a  much  lar^  number 
i«piwHoi  than  normal,  and  in  places  they  may  be  a^mgaled  and  fbrm 
M  ■unrr  y  which,  eincv  ih«  cunniAcIei  may  be  rf^gurdiMi  as  ideutical  with 
Mvtk.  uv,  in  bet,  '  milimn-  ar<M-<M>e«.'  ....  In  the  8]iinAl  cord 
r  aller«ii<iii«  arv  usnallr  mui-h  ■ligltleT,  oiid  are  uotiliiied  to  t-ucrustatiou  of 
•  ttaact  with  leut.i><Trta>  and  t^i  uii  incruue  in  the  numl>er  within  the  gray 
^ta%  ii»  lhl-«  the  ehRnf^v  iiri'  nuimlly  j;r>^tef  than  in  the  white  columns, 
hiyh  lb*:y  iiivnlve  thow  in  wjvcre  fijnn*.  They  may,  indeed,  be  so  in- 
■■  w  ut  ntunlitul*!  a  ooDdilion  pnu;tieKlly  of  acute  inyeliti».  Even  when 
^M  bar  ruti  iMi  niiiii)  a  i7oiin<c  tw  to  ti«  fktat  in  three  days  tnieh  myelitic 
■^w  may  liv  i-aMifipiciioiiH.  The  '  miliar)'  abeoei«c» '  ore  very  t*eldoni  seen 
tW  <«nL  On  the  nther  hand,  the  central  nervous  sviitem  may  present  no 
kv  ahcmtxHV  tluut  an.'  ivmiuon  atler  death  from  iisp^xia,  and  Ihii  even  in 
.  aMBal  hMMajlattni  with  rabice.  as  well  an  in  man,  Outside  the  nen-oUH 
MMi  iRMorvtal  infiltnitiuu  has  been  aeeu  va  the  Hilivary  glaudii  and  in  the 
^^rt*."  TW-  iiim-dus  iiienibraue  of  the  laj-jniit  and  pharynx  in  congested. 
I  ik<  •!•»;•  the  ■t'niiiich  uol  uifreijuently  contains  straw,  hay,  and  foreign 
Mitf  wbk-h   the  luiiuuil  hat«  eaten.     There  are  no  iipecial  chan^  in  the 

Bh(B0Cla.  Th«re  is  rarely  any  diifieulty  in  distinguishing  hydrophobia 
■M  <ab«T  urcauic  aifections  of  the  ners'OUH  liiystem  aswciated  witli  spat^ms 
■d  eYKm|i.  In  tetanus,  spasms  of  the  deglutition  an<l  iuspiratory  muscles 
eaviv-rasiuaallv,  but  the  character  of  the  wound,  the  short  time  which  lins 
^Bvil  lirfirrif  the  AVtiiptonis  develop,  the  presence  of  trismus  and  o])Isthotonos, 
■J  thr  alsv-nci-  iif  nnv  aversion  to  liquid,  render  the  diagnosis  clear. 

TW  gr««t«=t  liability  to  error  is  in  the  so-called  peeu do- hydrophobia,  or 
•■MitHtliia.  wbirh  '»  a  nctirotic  or  hysterical  niauifestation,  and  may  closely 
MMtr  thi*  tme  disease.  A  nervous  person  bitten  by  a  dog,  ^ther  rabid  or 
^p  J  L  1  t<i  l>e  HO,  mar  display  within  a  few  mouthti,  or  even  several  years 
Aar,  amiptotiu  raembling  hvdrophobio.  He  becomes  irritable,  depressed,  and 
^nlv'.  «i>nirtantly  spealu>  '>t  his  alarming  condition,  and  insists  that  he  is 
vfUtB  m  go  tuad.  There  may  be  hysterical  paroxysms,  in  which  he  savs 
^  he  i»-  (joahltr  to  drink,  and  shudders  at  the  sight  of  fluid,  grasps  eouvii)- 
vnlr  at  hi*  (brxat,  and  becomes  emotional.  A  few  years  ago,  when  the 
H«i>M|>rn*  wrrtr  full  of  the  details  of  Pasteur's  treatment,  a  ynuug  man  con- 
■bcl  H>e,  who  bait  been  bitten  a  year  or  more  previously  by  a  dug  which  was 
til  slivt.  .'^>nie  of  his  fellow  clerks  had  joked  him  upfin  the  subject,  and 
m  WH  tprwlunllv  liei'onif  ver}-  much  ahu-mod,  When  I  saw  him  he  wiut 
TMtly  exeile<l.  Wd  (Miin^  in  the  throat,  difficulty  in  swallowing,  and  in 
nmii'tiiij^    K'  tskv  a  glttM  of  water  he  would  become  greatly  ftxciUxl  imrl 
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alarmed,  and  would  have  a  pseudo-convulsive  attack.     These  sympt 
sisted  for  a  couple  of  weeks,  and  ultimately  yielded  to  treatment  wi 
electricity.     There  have  been  instances  published  as  lyssophobia  ii 
these  seizures  have  become  more  frequent,  and  the  patient  has  died  ex. 
Gowers  holds  that  the  majority  of  these  cases  are  m  reality  genuine, 
remarks  on  this  point  are  worth  quoting :  "  There  has  more  often  bee 
dency  to  regard  the  genuine  disease  as  imaginary  than  to  mistake  the  i 
for  the  genuine.     This  tendency  is  especially  marked  among  critics  w 
not  seen  the  case,  who  do  not  scruple  to  cast  doubts  on  the  nature  of  ev 
cases.    It  is  not  certain  that  death  has  ever  occurred  from  mere  lyssop 
Nowadays  the  test  of  the  nature  of  a  fatal  case  can  be  readily  made 
inoculation  experiments  are  quite  conclusive. 

Dulles,  in  particular,  has  called  attention  to  a  number  of  diseases  ii 
symptoms  of  hydrophobia  may  occur,  and  he  has  rightly  urged  ; 
thorough  and  systematic  examination  of  patients,  and  greater  cau 
pronouncing  uj)on  the  irregular  symptoms,  which,  in  nervous  people, 
to  follow  the  bite  of  a  dog. 

Treatment.    The  local  treatment  of  the  wound  is  important.     If  on 
a  ligature  should  be  placed  above,  and  it  should  then  be  thoroughly 
ized.     A  bunch  of  lighted  matches  will  serve  the  purpose,  if  nothmg  l 
at  hand.    Strong  carbolic  acid  or  nitrate  of  silver  may  be  used.     Tne 
should  be  encouraged  to  bleed,  and  it  should  be  kept  open  for  8om< 
Excision  of  the  wound  is  also  recommended.    When  the  disease  has  de\ 
the  patient  should  be  kept  absolutely  quiet  in  a  darkened  room,  in  chi 
a  couple  of  nurses.     There  is  rarely  any  necessity  for  restraint,  and  th 
sician  can  assure  the  attendants  that  tliere  is  no  risk  in  their  duties, 
is  not  a  single  instance  on  record  in  which  the  disease  has  been  trans 
from  patient  to  nurse.     As  a  nile,  the  patient  is  readily  controlled,  an 
not  require  to  be  forcibly  held  or  restrained.     No  attempts  should  be 
to  force  the  patient  to  drink  or  to  eat.    Sometimes  he  can  swallow  n 
It  is  stated  that  the  local  application  of  cocaine  allays  the  sensitiveneas 
throat  and  enables  the  j)atient  to  swallow.     If  necessary,  nutrient  en 
may  be  given,  or,  if  the  patient  cannot  take  water  by  the  mouth,  large 
tions  may  be  given  j^er  rectum. 

There  i.s  no  medicinal  treatment  of  any  value.     In  the  violent  spas: 
inhalation  of  chloroform  may  be  tried.     Morphine,  chloral,  bromide  of 
sium,  and  curare  have  been  recommended.     The  latter  may  be  tried  in 
of  from  a  tenth  to  half  a  grain,  repeated  every  half-hour  until  there  ifi 
cular  weakness. 

Prkventive  Ino( 'ulation.  Pasteur  found  that  the  virus  in  the  i 
cords  of  inoculated  rabbits,  when  preserved  with  carefiil  antiseptic  pi 
tions,  gradually  diminished  in  intensity,  so  that  the  fourteen-day-old  cop 
no  longer  poisonous.  Dogs  inoculated  with  portions  of  cords  dried  ii 
way  and  of  increasing  intensity  acauire  immunity,  and  are  in  reality  ^ 
nated  against  the  strongest  virus,  which  would  otlierwise  have  proved 
Relying  on  these  observations  and  on  the  fact  of  the  long  incubation  p 
Pasteur  l^egan  the  inoculation  in  human  beings  bitten  by  rabid  animals 
what  is  known  as  the  simple  method  the  individual  receives  an  injectit 
the  first  day  of  a  ])ortion  of  the  sj)inal  cord  of  a  rabbit  which  has  beei 
served  in  the  dry  air  for  fourteen  days:  on  the  second  dav  a  bit  of  the  c< 
thirteen  days  old,  and  so  on  until  the  cord  of  the  fifth  day  is  used.  In 
is  called  the  more  intensive  method,  on  the  morning  of  the  first  day  a  p( 
of  the  cord  (rul)l)e(l  up  in  sterilized  bouillon)  of  the  fourteenth  and  thirt 
day  is  used,  and  in  the  evening  the  cord  of  the  twelve  and  eleventh 
On  the  second  day  in  the  morning  the  cord  of  the  tenth  and  ninth  day  is 
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tnd  in  the  evening  of  the  eighth  and  seventh.  On  the  third  dav  the  morning 
and  evening  injections  are  of  the  cord  of  the  sixth  day,  and  then  one  injec- 
tion is  made  each  day  until  the  cord  of  the  third  day  is  used.  Then  a  new 
series  is  begun,  usually  with  the  cord  of  the  fifth  day,  and  a  third,  or  even  a 
fourth,  series  of  injections  may  be  employed. 

An  enormous  number  (from  1886  to  January  1,  1894,  14,430  persons) 
bitten  by  animals  rabid,  or  supposed  to  be  so,  have  been  treated  at  the  Pasteur 
htftitute.  Of  these  only  72  have  died.  A  great  difficulty  has  been  that 
numy  persons  bitten  by  animals  not  rabid  have  flocked  to  Paris  for  the  treat- 
ment   In  the  preparation  of  the  statistics  these  are  careftilly  separated. 

While  the  preventive  inoculation  is  not  invariably  successftil,  as,  indeed,  is 

only  natural,  since  many  persons  apply  weeks  or  months  after  they  have  been 

bitten,  it  cannot  be  denied  that  the  percentage  of  mortality  in  persons  bitten 

by  animate  undoubtedly  rabid  is,  after  the  treatment  by  the  inoculation,  very 

greatly  lessened,  and  in  some  years  has  been  nil ;  thus,  in  1891,  of  394  persons 

treated  in  whom  the  nature  of  the  disease  in  the  animal  was  determined  with 

all  poasible  certainty,  not  a  single  one  succumbed.     The  possibility  of  com- 

fliunicating  rabies  has,  of  course,  been  urged,  but  it  must  be  extremely  slight, 

^ough  there  is  one  ca^  in  which  this  seems  really  to  have  occurred. 


TETANY. 

A  paroxysmal  affection,  characterized  by  bilateral  tonic  spasms 

Affecting  chieflv  the  extremities. 

Xtiology.  'fhe  disease  occurs  chiefly  in  young  persons,  and  attacks  males 
ra^ther  more  frequently  than  females.  Of  150  cases  collected  by  Growers  from 
(li£&rent  sources,  76  were  in  males  and  ^^  in  females.  The  following  are  the 
most  important  conditions  under  which  the  disease  develops : 

fl.  In  children  associated  with  the  debility  of  chronic  exhausting  maladies, 

]?:\ich  as  diarrhoea.     The  carpopedal  spasm,  so  frequently  seen  in  connection 

^ith  rickets  is  regarded  by  some  as  a  variety  of  tetanv.     It  occurs  as  a 

!*<;tf|uence  of  the  fevers;     many  cases  have  developed  after  typhoid  fever, 

\>articularly  in  certain  epidemics.     A  few  typical  instances  have  occurred  in 

i-onnection  with  pregnancy  and  lactation.     Trousseau  called  the  disease  the 

rheumatic  contraction  of  nurses.     It  may  recur  in  successive  pregnancies. 

h.  A  remarkable  association  exists  between  tetany  and  the  removal  of  the 
thyroid  irland.  Thirteen  ca*<es  followed  78  thvroidectoinies  in  Billroth's 
ninic,  six  of  which  proved  fatal.  It  follows  total,  not  partial  extirpation. 
T^is  L<  the  most  serious  form  of  the  disease.  Removal  of  the  thyroid  in 
^"Ual*  l<  aL«o  followed  bv  tetanv.  Tetanv  and  invxaHlcma  niav  be  associated, 
^  ui  a  ca*»e  reported  by  James  Stewart.^ 

'*•  The  dlsejise  occurs  in  epidemic  form,  particularly  on  the  continent  of 

''^ur«>|K»  during  the  winter  months.     Extensive  epidemics  occurred  in  Paris 

.'"  1h,')")  jind  1870,  and  a  recent  epidemic  descril)e<l  by  von  Jacksch  occurred 

"' .^'oung  men  of  the  working  classes,  usually  with  slight  fever.     Fatal  ea<es 

^^  rare  in  this  form. 

*vin|,  ht^tly,  tetanv  ha-*  l)een  met  with  in  connection  with  dilatation  of  the 
!!f"'^ia<*h,  particularly  in  the  cast^  in  which  lavage  has  been  j)ractised. 
J^'^ith  Is  very  apt  to  occur  in  coma.  A  full  record  of  the  ca**es  to  l^<92  will 
^  louinl  in  the  Paris  ThesL**  by  Vautier.  In  America  true  tetany  is  very 
'^^^  and  it  has  not  occurred  in  epidemic  form.  If,  however,  cases  of  carpo- 
I^^'^'hI  Hpa*<m  l)e  included  the  disease  is  not  infrc<jncnt,  and  (Jrifiith  has  been 

1  Transactioiu  of  the  Aaaociation  of  American  Physicians,  vol.  iv. 
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able  to  collect  from  the  literature  72  cajses,  but  the  affection  in  ada 
all  the  cardinal  symptoms,  is  rarely  seen. 

Ssrmptoms.  TKe  following  brief  statement  of  a  case  which  wae 
wards  in  1894  will  illustrate  some  of  the  remarkable  characters  of  t 
of  tetany  which  recurs  with  pregnancy : 

Mrs.  r.,  aged  thirty-three  years ;   married  at  eighteen ;  first  chi 
nineteen  months  afterward,  and  a  second   child   two  years  after  i, 
While  three  months  pregnant  with  the  second  child  she  noticed  that  he 
ached  and  felt  tired,  and  two  or  three  times  a  day  would  get  quite  stifl 
symptoms  continued  until  a  short  time  before  her  confinement,  when 
nmcn  better.     She  remained  free  from  the  cramps  until  the  ninth  A 
labor,  when  they  returned  and  were  more  violent.    Not  only  were  tht 
closed  in  cramp,  but  the  feet  would  also  draw  together.   The  attacks  ^ 
accompanied  by  much  pain.     In  the  intervals  the  hands  and  feet 
usual.     The  attacks  recurred  for  five  months  and  then  disappeared 
months.     In  November,  1882,  after  exposure  in  the  snow,  the  spa 
appeared  with  greater  intensity,  and  early  in  December  she  had  an  un 
severe  attack  in  which  the  hands  were  closed,  the  elbows  flexed,  and  tl 
held  close  to  the  body.     The  spasms  in  the  hands  did  not  relax  for  f 

In  her  third  pregnancy,  which  followed  in  a  short  time,  during  tl 
five  months  she  had  no  cramps,  but  in  the  last  four  months  she  nac 
daily.  They  again  disappeared  just  before  labor.  She  did  not  nur 
baby,  and  the  fourth  pregnancy  followed  in  four  months.  She  1 
cramps  for  the  first  four  or  five  months,  but  they  recurred  as  before 
the  la.st  four  months.  While  in  labor  she  had  a  very  severe  attack 
four  or  five  hours.  She  afterward  remained  free  until  the  ninth  day, 
she  had  a  ver}'  severe  attack. 

In  her  fifth  pregnancy,  which  followed  in  five  months,  the  spasms  oo 
at  intervals  throughout  the  entire  period.  In  her  sixth  pregnancy, 
began  eighteen  months  aft^r  the  birth  of  the  fifth  child,  she  was  free  < 
the  first  five  montlL<,  then  the  cramps  returned  worse  than  ever.  The 
and  legs  would  get  stiff'  and  painnil,  and  she  had  for  the  first  time  sp 
the  larynx.  During  the  la.st  month  of  this  pregnancy  there  were  no  at 
They  recurred  again  on  the  ninth  day  after  labor.  From  this  time 
her  seventh  pregnancy,  nearly  three  years,  she  was  well,  except  at  abo 
time  of  the  menstrual  periods,  when  she  always  had  the  spasms. 

In  her  seventh  pregnancy  tlie  attacks  occurred  as  usual,  but  she  was 
for  a  longer  period  before  lal)or. 

Since  June,  1892,  the  date  of  her  last  confinement,  she  has  had  the  al 
at  intervals,  usually  about  the  time  of  the  menstrual  period. 

The  patient  is  a  young-looking  woman,  well  nourished,  a  little  pale, 
mechanical  excitability  of  the  motor  nerves  was  very  great,  the  8li| 
tapping  in  the  course  of  the  facial  nerve  was  sufficient  to  produce  contn 
of  the  muscles  of  the  face  on  that  side,  and  the  electrical  reactions, 
mentioned  hereafter,  were  present  in  a  typical  manner. 

The  onset  of  the  intermittent  spasms  may  be  sudden  and  unexpected 
as  a  rule  there  are  slight  feelings  of  numbness  or  pain  in  the  extremiti 
a  feeling  of  lassitude  and  headache.  The  hands  are  usually  affected 
and  the  spasms  may  be  confined  to  them.  The  contraction  begins  in  t 
terossei  and  the  smaller  nmscles  of  the  hands,  which  feel  stiff*  and  crai 
and  gradually  assume  what  has  been  known  as  the  writing  posture, 
fingers  are  closely  pressed  together,  the  thumbs  adducted  and  pressed  \ 
against  the  index  fingers,  or,  in  children,  not  infrequently  flexed  ti^ht 
neath  the  fingei>i.  The  hand  itself  is  generally  flexed,  and  the  eloov 
held  in  flexion.     In  children  the  arms  are  not  infrequently  folded  ovt 
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T^OK  mi*  • 


•rt.  In  thr  lower  extntmitits  Ihr-  flirxiiN  of  the  feel  nixl  lixi-  »r«  in  iodjo 
:  tbe  (iic!^  mMiijjrlr  flexed  tintl  thi-  feet  in  the  tAli)it::i  e<(i]itio-van]i>  |ioei- 
vn.  Tbe  thigfi  mu*oln*  nnr  mrvlv  involved.  Tlie  miiH'kf  of  the  face  nud 
^ifc  tR  lop  ocmnxmly  ntlnrkcd.  In  w^ere  c«»es  there  m»v  bo  triiiinag.  and 
ifetaa^^la  of  tlw*  numth  (iro  drawi)  i«t.  The  trunk  mu!iclc»  are  verr  ran>]y 
intlnal.  bat  tbcrv  u>  "I'vni'iunHlIy  n  eli^fht  depree  of  opirthotomw,  and  dur- 
■f  ••ereiv  fpann  thv  ihnnix  niHT  be  fiseil,  und  there  mar  be  Flight  dirfinilty 
hiMatlaae-  Tlx-  ^kin  of  the  hands  nnd  feet  w  »i>Rietinira  leni>c  nnd  cede- 
^riHK.  *nM!  ciiann?  are  paroxysmal,  eontinuing  from  a  few  mimite«:  tn  an 
V  •«  anrv.  otroiwionally  laHlin^  fiir  eevcral  days.  The  eoDtnicturc  !»,»;• 
1,  but  kIipd  the  HpHsmB  are  inleiiao  the  pain  mar  he  wrere  and 
TIte  niinil  is  clear,  except  in  the  extreme  debility  of  children 
ei|  vith  dilated  gtomach.  Jn  which  coma  in  a  ni>t  in&e- 
^wl  acwMpmii  iinajl-  The  teimtenilure  is  Hometini^  elevated  dnring  the  at- 
taeLhat  it  tnav  b»>iiul»-u(<rmaL  ThepuWii'  usually  accelerate'l.  In  iheinter- 
u  tfif  tiuDxy-invi  there  niay  be  a  i*etiwation  of  ^liffne*  Ju  the  mu^J«K. 
e\rnJ  tnitMitiaut  syuiptonw ou  the  part  of  ihe  mu.'>clni and  ner\ai, 
LI  fitutxl  that  pr«MMin-  <m  the  nerve  truulu  or  ou  the  vtMtek  biuu^bl 
:  nf  «|ia»iu  in  the  uiUKciiii  »f  the  limb.  "Sii  lu»^  an  the  ailack 
thii  |Huiixy«t»»  niitv  W  mprodui^  at  will,  even  ibuu^h  tbe 
U  harbcrn  friTfrnnilliera  fur  iwwtty-fonr,  thirty-sis,  forty-eight,  ?eveHiy- 
mnv  or  tnorv.  Tht*  i^  air(t*t4il  bv  dimply  conipresin^  the  atlecteil  l>art», 
r  in  th^  (JinrtiKn  if  tlipir  principHl  nerre-trunk!:  or  over  their  blmid- 
f  to  i>np<!<)« iht- vHioiii< or  aderial  (nrculatinn."  |Trou»«9u.j  Id 
jrcase^'tiitht  |»r«s«jr»' round  thewrirt  mar  be  sufficient  to  prrxinr* 
onq^of  xhiK  intBvkffnf  the  hand. 

Tm*  if  «  renarkablp  incrcaM'  in  the  mci-haiiiciU  excitability  of  the  motor 
astwk  A  very  Bli|;ht  lAPpii^  '"  the  cotirw  of  »  ncn-e  is  sufficient  lo  pn>- 
^  ,4amt  »e^m  oontrMetion :  if  with  the  perctwon  hanuiwr  the  slightest  tap  be 
■Mtb  in  the  coune  of  the  facial  nerve  on  the  cheek,  the  niusolei'  to  which  it 
■  AMnbutui  will  Ite  iiu^antly  thrown  into  active  contracti'm.  Thi^  i$  kn'>wn 
» tW  &rMl  phvoonumoD.  or  Chvoetek'^  evinplom.  It  i»  not  ohamclcrii^tic  of 
Manv.  auil  winy  uctasioiially  lie  iniluc^I  in  lubercidnsis'.  A  very  important 
Wi  »  tb*r  ^Tvnt  tucn<ib«  io  the  electrical  excitability  of  the  motor  nervw 
lErfa'*  ■vtu|>ti>tD  I.  Tlie  current  fnun  a  sing-le  cell  may  be  Httlicient  to  cause 
a«tr»rii««i  'if  ihr  faiv  iniiM-]««.  "  Instead  of  the  normal  reaction  I.  KtlC; 
*AOr.  K<rt";  .%  AfK'.we  havel,  ACIC;  2.A(X;;  ;I.  KflC.or  I.  AfX"; 
1  A<H  ',  Kflf.  At)Tf."    aiowert.; 

And.  tvilv,  ibe  raechanicnl  and  electrical  excitabiliiv  of  the  scnmrr  nerrea 
•  abai  •.Tcalfr  inrr(w«d  (HoflinannV  symptom),  and  tber<Iighlat  pre«^re  on 
^  •m{'raH>rt>ital,  the  aurieularis  niagnue,  or  the  ulnar  nerves  (which  in  a 
hskhv  oirrrr  nould  only  produce  a  slight  local  »>en?nlionl  is  sufficient  to 
awr  parw^h*«ia  in  the  parte  to  which  the  filaments  are  distributed.  Other 
W  rtin^LBot  «rniptoni#  are  profb^  sweating,  (edematous  swellutg  of  the  «kin, 
bvjia.  urticmna.  nnlrilive  change*  in  the  nails  and  hair,  pigmentation  itf  the 
Am,  ami  in  rare  imrtances  local  or  general  alronhr  of  the  niu»rlo<.  The 
bA>xm  mrt-  mnially  nnmml,  nomelim**  exoggeraten-  P*ychii-al  difiturhnncea 
w«  ran-,  tiut  epiieirtic  Htlackx  have  been  de»iTibe<l.  Though  tbe  jipaamc  iw  a 
raJe  arr  hit*- rmil lent,  they  arc  Mimetiaie^t  remittent,  nr  ihey  may  Ijc  cimtinu- 
4aft,  oftra  tu  the  i>Anie  r»i<e.  It  i^  ^ate<l,  too,  that  The  ^pai<nui  mar  jieriiiHt 
iMiM  liini  ■  fluriii:!  ^I(<ep.  There  are  cai<e9  in  which  ]>«f'ie<'lnr!>i!c  and  flitfnew 
■■T  «0(iM  witbiKii  the  FipasniH.  <iowen'  Hpeak^  of  n  variety  met  wiih  in  adult 
■MMeo  (o  ferldir  health,  who  liare  a  feeling  of  ^lilfuot-  and  tingling  in  the 
l^M^  on  awakfiiiug.  which  may  lHi>t  for  a  few  minuter  nr  longer.  }le  •enyv 
^it  Kkere  are  IjuMancea  in  which  lhi»  "sleep  tMuiy"  recarethruugb  the  day. 
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The  course  of  the  disease  is  very  variable.  The  patient  may  hav» 
two  slight  attacks  and  no  recurrence,  or  it  may  last  for  many  men 
then  again,  as  in  the  case  above  mentioned,  it  may  recur  throughout 
of  years.  There  are  instances  in  which  it  has  recurred  year  by  yeai 
the  winter  months.  In  a  few  instances  the  disease  proves  fatal.  T] 
mentions  such  a  case  in  w^hich  with  very  violent  contractions,  partici 
the  muscles  of  the  face  and  neck,  asphvxia  developed  and  caused 
More  serious  are  the  cases  which  follow  extirpation  of  the  thyroid  ai 
which  devebp  in  connection  with  dilatation  of  the  stomach.  Child 
infrequently  die  of  the  disease  causing  the  exhaustion,  rarely  of  the 
itself. 

The  anatomical  condition  is  unknown,  nor  is  its  pathology  as  ye 
The  occurrence  in  epidemic  form  has  been  held  to  show  the  infective 
ter  of  the  disease.     The  occurrence  after  thyroid  extirpation  and  in 
tion  of  the  stomach  suggest  its  dependence  upon  some  toxic  material 
nature  of  which,  however,  we  have  no  clew.     Bouveret  and  Devic  ii 
of  tetany  in  dilated  stomach  have  extracted  from  the  stomach  con 
material  which  thev  state  produces  a  tetany-like  group  of  symptoms 
mals.     Recently  O^do  and  Sarles  have  reported  a  case  of  tetany  in  f 
aged  eighteen  months,  associated  with  retention  of  urine  and  anasarca, 
was,  however,  no  albumin  in  the  urine,  but  indican  and  an  excessive  qi 
of  earthy  phosphates. 

Diagnosis.     Typical  forms  of  the  disease  are  very  readily  recognized, 
teria  may  simulate  it  very  closely,  but  neither  Trousseau-'s  phenomena 
the  increased  excitability  of  the  muscles  and  nerves  is  present.     In  r. 
stances  the  disease  might  be  mistaken  for  idiopathic  tetanus  when  the  i 
are  widespread,  and  in  such  a  case  the  etiological  factor  would  be  mo 
portant.     Some  writers  include  with  tetany  all  cases  of  carpopedal  s 
m  children.     This  has  been  done  by  Griffitli  in  his  recent  paper.     It  i 
as  he  says,  that  there  are  numberless  gradations  between  the  conditi 
well-marked,  widespread,  intermittent  contractions  and  the  continuous 
termittent  carpopedal  spasms.     While  recognizing  that  there  are  ina 
in  rickety  children  in  which  more  extensive  spasms  occur  than  those  < 
ordinary  carpopedal  form  and  with  the  character  of  tetany  (sometimes 
lar^Tigismus),  yet  I  think  it  is  better  to  limit  the  name  to  those  cases  ^ 
with  the  spasm  show  marked  increase  in  the  mechanical  and  electrical 
ability  of  the  muscles  and  nerves. 

Treatment.  When  the  spasms  are  severe  chloroform  inhalations  m; 
used,  as  recommended  by  Trousseau.  The  entire  range  of  antispasn 
may  be  tried,  usually  without  any  benefit.  Such  tonics  as  strychnine,  an 
and  zinc  are  appropriate.  Gowers  speaks  highly  of  the  valerianate  of 
with  bromide  of  potassium,  and  for  the  nocturnal  tetany  a  dose  of  dig 
at  bedtime.     Ice  to  the  spine  and  electricity  in  its  various  forms  may  be  u 

Where  possible  the  treatment  should  be  directed  to  the  underlying  c 
tions.  In  the  stomach  cases,  iis  the  contractures  very  often  follow  dii 
upon  the  use  of  the  tube,  this  should  be  restricted  as  much  as  possible.  \ 
the  disease  has  followed  extirpation  of  the  thyroid,  the  extract  of  the  { 
may  be  given,  or  a  portion  of  the  thyroid  may  be  transplanted. 


DIPHTHERITIC   PARALYSIS. 

Nature  of  the  Poison.  Roux  and  Yersin  showed  by  the  inoculati 
animals  with  the  cultures  and  with  the  toxins  of  the  diphtheria  b 
that  a  peripheral  paralysis  could  be  produced  similar  to  that  which  occi 


nMK  TW  obwivulioiut  of  SidDev  Mattiu  on  the  characler  ami  atUioiia  of 
■fc^^Mnd  productM  of  the  <lipEitberia  bacillus  are  iuohI  iiuporlant.  He 
■•» aUc  t»  «xtnu;(  froiu  tlie.-<ple«n  and  blood  of  persoiu^  doail  of  diplitluiria 

■  ■libuwiwp  luid  lui  urj^nuic  atrid.    The  albumoee  produced  tu  anmiala,  wliuu 

■  ^kW  aiSruuuiafiuikly,  pvivxin,  lom  in  weight,  au<l  paralynifl,  which  ana- 

■  ^k«IIt  war  i>)u>wn  to  1m.-  diit?  to  (Itineration  and  atro^hv  of  the  axis-cyliu- 
hr  <^  tiw  nrrvta..  Tht-  luu  uf  vetsht  wiu  a  very  striking  feature  in  the 
^MftL  Vrrr  NRiilAT  results  foUcw^  the  injection  of  tlie  organic  acid,  but 
bfo'  t^met  H^rf  nea't^v^ary.     Martin's  conclusions  are  as  follow? ; 

1.  "H»t  thf-  Vtai-illud  fomu  in  the  diphtheria  membrane  and  iu  culture 
k^  pnnlni't*,  viz.  :  albunitMce  and  an  organic  acid  identical  with  those 
iai  b  the  (t<«iie^  i>f  persons  dead  from  diphtheria. 

1  -Xhtt  ihv  physi<i logical  Aclions  of  singte  or  repeated  doses  of  these 

CfOi,  viz. :  fwver,    anuitiation,  and  progreaeive  muscular  paresii"  due  to 
oiiiim  uf  tlie    peripheral  nerves,  tire  the  same  as  thix*  of  the  curre- 
•m&nf  >u>K>liui(.->s  obtMiiiol  from  the  tissues,  and  as  the  phenomena  of  the 

i.  ~  Timt  liiK  Itacilliw  i^  therefore  the  prtniarv  infective  agejit  in  diphtheria. 

i  "TbM  it  liberal^  in  the  membrane  a  ferment  which  when  ab«ori>cd 
iiiatW  prntUfb  of  tht-  body,  formin;^  alliumows  and  nn  orgtuiic  acid, 

&  "Tlut  ihem:  nrf  the  immetliato  agents  in  the  production  of  fever,  paroly- 
iK^Mciatiam,  and  death. 

k  "Tbat  thr  ru'liiLively  enormous  quantity  of  the«e  products  found  in  the 
ffaa  'in  diphthrxin.  an  in  anthrax)  is  explicable  by  the  larger  proportion  of 
[iKiiili  Dormally  prtsiem — stagnating,  so  to  say — in  the  bIwKl  of  the  a|ileen 
Am  m  llifc  gBncrnt  circulation. ' 

ivind.  There  niay  be  »  slight  infiltration  of  the  weningec,  hemorrhagic 
.  iicLiB<l  lb"  -^niiintT  v>?>»4-tH  liave  been  found  blocked  with  micrococci.    I^e 

^tehrr  '  ■''     ■•'      11"!   li 1   in  the  nervous  system.     Many  oliscr  vers 

han-i—  .-.   -    II  ilii' motor  ner\*e  celtsof  the  anterior  horns  of  the 

if-tul  Q4,ri\.  but  thev  are  not  constant. 

TV  nervw  iibow  important  changes,  which  were  first  described  by  Charcot 
U'l  Volpian  in  ihuHe  of  the  palate,  by  Kuhl  in  the  spinal  nerve  roots,  and 
z  -he  pfriphpral  ner^■es  by  Dfjerine.  The  toxines  produce  either  pareuchy- 
1121141.'^  or  intermitial  neuritis,  sometimes  both.  The  alteratiou:<  found  have 
imillv  li«*n  in  s«iiie  pn)|Kirtion  to  the  degree  of  the  paralysis.  The  histolo- 
r-r^  ihan(-«'  prtMjnt  nothing  peculiar,  l^ing  thoee  descril>e<;l  under  the  sec- 
;.f.D  'jf  iit±riph*;ral  neuritU. 

fl"'hbau.''  has  called  attention  to  the  fact  that  the  muscles  arc  also  in- 
1  itfit  (jranular  and  fatty  degeneration  is,  of  course,  common  in  tlie 
ui^'l<T  of  the  palate,  but  In  the  paralyzed  muscles  in  other  parts  of  the  body 
'i^rr^  mav  be  a  rery  int«nse  interstitial  and  parenchymatous  myositis. 

%fmpbtanB.  Paralysis  follows  diphtheria  in  a  verj-  varialSle  nunilier  of 
•»»~.  ranein^  from  ten  to  twenty  per  cent.  While  it  may  develop  as  early 
^  1^*-  ^vfnlh  or  eighth  day,  it  is  more  strictly  a  sequel,  not  manifest  until 
-■:.va!««fritt-  from  the  disease  is  well  established.  It  may  follow  diphtheria 
■  /  tn\  [an,  and  may  occur  after  very  slight  forms  of  the  disease.  Chihlrtn 
■!^  v^r>-  niui-h  le>v  apt  to  suRer  than  adults. 

Tltr  iin?4^t  L*  usually  slow,  and  not  manifested  by  auy  recurniice  or  aggra- 
m:^-d  "f  the  lofal  throat  cymptoms,  nor  is  there,  as  a  rule,  any  fever.  .\ii 
■^u-T^utijz  ff>\nt.  to  which  attention  has  been  specially  calleil  by  Itcnihiirdl, 
feiiiard.  and  K.  L.  MacDonnell,  is  the  loss  of  the  knee-jerk  during  ion- 
r^ifr^-t^if  fnini  diphtheria.  It  may  be  an  early  feature,  while  the  lorul 
<twram;  i^  ^^ill  present,  but  more  commonly  it  is  found  during  convalesce  me. 
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It  is  important  to  bear  in  mind  that  it  occurs  in  about  two-thirds  of 
and  that  it  is  not  necessarily  associated  with  or  followed  by  paraly 

Local  and  general  forms  of  diphtheritic  paralysis  are  recognized. 

Local  Paralysis,     (a)  Palate,  pharynx,  and  larynx.     By  far  t 
common  form  is  the  gradual  loss  of  power  in  the  muscles  of  the  mil 
cated  by  a  nasal  tone  of  the  voice  and  difficulty  in  swallowing.     The 
in  the  voice  is  due  to  the  fact  that  in  the  pronunciation  of  certain  ^ 
cavity  of  the  nose  is  not  shut  off.     In  consequence  also  of  this  inab 
patient  cannot  distend  the  cheeks  or  blow  out  a  candle  unless  th 
held.     The  difficulty   in   swallowing,  manifest  by  regurgitation  of 
through  the  nose,  is  variable,  being  much  more  marked  in  some  i 
than  in  others.     The  palate  is  seen  to  be  relaxed,  hangs  more  vertica 
cannot   be   raised.     When   touched   the  sensation  is  also  much  in 
Atrophy  of  the  muscles  follows  the  paralysis,  and  the  reaction  of  di 
tion  has  been  obtained,  though  with  difficulty.     This,  the  slightest  a] 
transient  form  of  diphtheritic  paralysis,  may  disappear  spontaneously 
two  or  three  weeks.     Occasionally  unilateral  facial  paralysis  occurs  w 

When  the  muscles  of  the  pharynx  are  involved,  which  is  fortunat 
so  common,  the  act  of  swallowing  is  ac<;omplished  with  difficulty,  o: 
treme  cases  may  be  impossible,  so  that  the  patient  has  to  be  fed  with 

Involvement  of  the   laryngeal   nerves :     "  Paralysis  of   the  upp< 
(superior  laryngeal  nerve)  is  more  frequent  than  that  of  the  voca 
(inferior  laryngeal  nerve).     In  the  former  case  the  epiglottis  stand 
against  the  base  of  the  tongue,  and  does  not  descend  over  the  opening 
the   act  of  deglutition,  in  consequence  of  the  weakness  of  tne  dep 
The  upper  part  of  the  larynx  is  insensitive,  although  when  a  foreig. 
reaches  the  vocal  cords  pain  is  felt.     Hence,  food  is  apt  to  get  into  the 
and  to  cause  coughing.     The  voice  is  hoarse,  prooably  in  consequ< 
paralysis  of  the  crico-thyroid  muscle,  but  the  vocal  cords  move  as  usui 
other  cases  there  is  paralysis  in  the  region  of  the  inferior  laryngeal 
and  phonation  may  be  impossible.     The  lar}'ngoscope  then  shows  imm 
of  the  cords  and  sometimes  a  preponderant  weakness  of  abduction, » 
the  cords  are  not  separated  during  inspiration.     In  one  fatal  case,  at  tl 
of  the  first  week,  swallowing  was  impossible,  and  there  was  complete  mot 
sensory  paralysis  of  the  larynx.*'  (Growers.) 

(/>.)  SjyeeUil  i^em^ej*.  Paralvsis  of  the  eye  muscles,  intrinsic  and  ext 
is  not  uncommon.  Loss  of  the  power  of  accommodation,  due  to  affect 
the  eiliar}'  nuiscle,  and  loss  of  the  light  reflex  may  be  present.  Ptoei 
external  and  internal  strabismus  are  occasionally  seen,  and  in  rare  ins 
complete  ophthalmoplegia.     There  may  be  contraction  of  the  fields  of  y 

It  is  much  rarer  to  have  the  other  special  senses  involved,  but  cases  x 
record  of  loss  of  the  sense  of  taste,  of  smell,  and  of  hearing. 

(r )  Cardiac  nenm.  Various  forms  of  arrhythmia  are  not  uncommon, 
heart's  action  may  be  slowed  to  twenty  or  thirty  beats  per  minute.  In 
cases  there  may  be  tachycardia,  or  the  two  conditions  may  alternate 
same  patient.  In  other  cases  the  pulse  is  irregular  in  volume  and  in  rh 
Fatal  syncope  may  occur,  either  at  the  height  of  the  disease  or  durinj 
valescence.  Occurring  during  the  fever  the  child  may,  after  an  exagge 
of  the  symptoms,  present  unusual  pallor ;  the  puLse  may  either  be  wea 
rapid  or  may  be  not  more  than  forty  or  fifty  ;  the  extremities  are  col 
temperature  sinL*,  and  death  takes  place  within  a  few  hours  with  i 
features  of  collapse.  More  often  the  fatal  event  6ccurs  during  convales 
even  as  late  as  the  sixth  or  seventh  week  after  apparent  recovery, 
attack  may  occur  abniptly  while  the  child  is  in  bed,  or  may  follow  a  ff 
exertion  ;  more  commonly  there  have  been  symptoms  pointing  to  dist 
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ordiac  rhvthm,  or  there  have  been  fainting  spells.  In  some  cases  vomiting 
h»  prececled  the  attack.  There  are  not  often  physical  signs  other  than 
?light  increase  in  the  area  of  dulness  and  the  presence  of  a  gallop  rhythm. 
Thtte  serious  symptoms  are  ascribed  to  a  neuritis  of  the  vagi  or  of  the  in- 
trinac  heart  nerves.  Possibly  in  some  of  the  cases  the  lesion,  as  pointed  out 
by  Mosler  and  by  Leyden,  is  an  infectious  myocarditis. 

General  Paralysis.  The  multiple  form  of  diplitheritic  paralysis  is  by 
no  means  uncommon.  It  usually  begins  with  an  affection  of  the  palate,  or 
with  the  loss  of  accommodation  in  the  eye,  and  an  absence  of  tendon  re- 
flexes. It  is,  as  a  rule,  bilateral,  involving  the  legs  first,  and  the  patient 
comphuDS  that  they  are  heavy  and  stiff,  and  that  he  tires  easily.  Gradually 
the  weakness  progresses,  and  the  paraplegia  may  become  complete,  or  it  may 
involve  chiefly  the  extensor  groups  of  muscles.  The  paralysis  may  extend 
and  involve  the  arms  and  face  and  render  the  patient  completely  helpless. 
The  muscles  usually  waste,  and  there  is  a  diminution  or  even  complete  loss 
of  the  fiiradic  irritability.  The  sphincters  may  be  involved,  though  they  are 
often  spared,  even  when  the  paralysis  is  extensive.  Disturbance  of  sensation 
in  the  form  of  numbness,  tingling,  and  amesthesia  may  develop.  Anaesthesia 
may  be  present  as  a  very  special  feature  ;  thus  Hallager*  reports  an  instance 
in  which  some  paresis  of  all  four  extremities  occurred  with  ana^thesia  of  the 
detal  parts,  in  the  arms  not  extending  above  the  elbow,  and  in  the  legs  to 
the  middle  of  the  thighs.  The  muscles  of  respiration  are  usually  spared,  but 
the  intercostal  muscles  and  the  diaphragm  muscles  are  occasionally  involved, 
and  the  muscles  of  the  neck  and  back  may  be  so  weak  that  the  patient  can 
neither  turn  over  nor  hold  up  his  head. 

The  outlook,  of  course,  in  these  verj'  severe  ca^^es  is  serious,  and  yet  is  not 
in  many  cases  so  bad  as  some  of  the  symptoms  indicate.  Of  13  cases  of  the 
«verer  forms  of  multiple  diphtheritic  paralysis  collected  by  Cadet  de  Gassi- 
wurt  only  6  died. 

The  duration  of  these  severer  forms  is  vor}'  variable,  from  several  months 
to  an  entire  year.  I  remember  the  case  of  a  medical  student  in  whom  the 
I>erii)heral  paralysis  did  not  disapi>ear  for  more  than  fifteen  months. 

Tne  prognosis  in  the  local  palsies  is  good,  except  in  the  instance?*  in  which 
the  pharvnx  and  larynx  are  seriously  involved,  and  in  the  ciij*es  with  affec- 
ti'>n  of  the  heart,  'f  he  most  dangerous  are  those  in  which  a  rapid  and  wide- 
''pread  paL<y  super^'enes  shortly  after  the  primary  diseiuje. 

Diagnosis.  The  diagnosis  L*  rarely  doubtful  when  the  history  of  an  attack 
«f  <lii)htheria  Ls  clear.  In  many  instances  the  nature  of  a  throat  or  nose 
tnmhle  has  Inx^n  made  manifest  by  the  onset  of  a  paralysis  having  the  char- 
xieivof  that  which  so  often  follows  diphtheria.  Rarelv  could  the  absence  of 
bee-jerks  and  the  slight  inco-ordination  lead  to  a  diagnosis  of  locomotor 
ataxia,  nor  is  the  gait,  when  the  extensors  of  the  feet  are  chiefly  involved, 
at  all  like  that  of  tnie  tabes.  There  are  instances  on  record  in  which  hys- 
teria, coniplicjiting  the  diphtheritic  paralysis,  has  caused  aiuesthivia,  either 
total  or  hemiplegic. 

Ttaatment.  As  in  all  forms  of  peripheral  neuritis,  there  is  naturally  a 
"tnmjr  tendency  to  recovery,  and  the  main  indications  are  to  support  the 
iratieutV  strength  and  to  keep  up,  a**  far  as  possible,  the  nutrition  of  the 
iniisles  by  electricity  and  massage.  The  s|>ecial  treatment  is  that  of  the 
"r»rnmry  foruL**  of  peripheral  neuritis.  We  know  of  no  inea'<ures  which  can 
•lirectly  counteract  the  i)oison  in  the  system.  When  the  palate  is  paralyzed 
then?  is  nirely  great  diniculty  in  giving  abundant  nourishment.  It  is  to  be 
ffniembereil  that  in  this  state  solid  and  semi-solid  foods  are  l)etter  swallowed 

1  Nearologisches  Centralblatt,  Bd.  !x. 
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than  liquids.  When  the  pharynx  is  seriously  involved  the  patient 
fed  per  rectum  or  with  a  soft  stomach-tube,  the  greatest  care  Deing< 
that  particles  of  food  do  not  get  into  the  laiynx. 

It  18  too  soon  to  say  how  far  the  new  antitoxin  treatment  (the  i 
which  seem  so  favorable)  will  diminish  the  liability  to  these  moi 
seoueke  of  the  disease. 

Disorders  other  than  neuritis  may  follow  diphtheria ;  thus  multip 
sis  may  develop  in  children,  as  noted  particularly  by  Marie. 

Hemiplegia  following  diphtheria  is  not  usually  due  to  neuritis,  but 
encephalitis  or  to  cerebral  embolism  from  heart-disease.     Of  160  ca 
fantile  hemiplegia  in  Wollenberg's  statistics,  three  followed  diphther 
one  of  my  series  of  120  cases  followed  this  disease.     Seifert*  has  repo 
interesting  cases,  both  in  children  about  the  age  of  ten,  who  had 
ordinary  palsy  of  the  throat  following  diphtheria.     In  one  hemiplegi 
oped  sudaenly ;  in  the  other  more  gradually.     He  has  collected  only 
from  the  literature  of  complete  hemiplegia  after  diphtheria,  two  c 
were  fatal,  both  from  hemorrhage.     As  in  other  instances,  the  con 
probably  due  to  an  acute  encephalitis,  setting  in  with  convulsions  ai 
Caspar  Sharpies  has  reported  the  case'  of  a  boy,  aged  thirteen  ye 
durmg  an  attack  of  diphtheria  was  seized  with  right  hemiplegia  and  ; 

1  Neuroloffisches  Centralblatt,  Na  12. 
>  Medical  News,  August  4, 1894. 
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CHOREIFORM  AFFECTIONS. 


By  WHARTON  SINKLER,  M.D. 


CHOREA. 

Under  this  head  are  included  a  number  of  different  spasmodic  affections, 
embracing  the  ordinary  form  of  chorea  known  generally  as  Sydenham's 
chorea,  hereditary  or  Huntington's  chorea,  chorea  of  pregnancy,  hysterical 
chorea,  post-hemiplegic  chorea,  senile  chorea,  chorea  major,  and  the  so-called 
electric  chorea. 

SYDENHAM'S    CHOREA. 

Synonyms  :  Chorea  minor,  St.  Vitus's  dance,  and  St.  Anthony's  dance. 
This  is  the  variety  of  chorea  commonly  met  with,  and  is  what  is  usually 
referred  to  when  the  term  St.  Vitus's  dance  is  used. 

Deflnitioii.  Chorea  minor  is  an  acute  functional  disease,  occurring  princi- 
pallj  in  children,  and  is  characterized  by  irregular  and  inco-ordinate  mus- 
cular contractions  and  twitchings,  which  are  ordinarily  beyond  the  control  of 
the  patient's  will,  and  cease  during  sleep.  There  is  present  in  most  cases 
nwre  or  less  psychical  impairment. 

Sydenham's  original  description  of  chorea  is  so  graphic  and  clear  that 
>t^  is  worth  repeating.  He  says  (Entire  Worh  of  Sydenlmm,  London, 
^^^^^,8cheduhi  Motitoina,  etc.,  page  562) :  "This  disorder  is  a  kind  of  con- 
vulsion which  chiefly  attacks  children  from  ten  to  fourteen  years  of  age.  It 
first  shows  itself  by  a  certain  lameness,  or,  rather,  unsteadiness  of  one  leg, 
▼hieh  the  patient  draws  after  him  like  an  idiot,  and  afterward  affects  the 
^^  of  the  same  side,  which,  being  brought  to  the  breast  or  to  any  other 
P^,  cannot  be  held  in  the  same  posture  a  moment,  but  it  is  distorted  or 
matched  by  a  kind  of  convulsion  into  a  different  posture  and  place,  notwith- 
f^ding  all  his  efforts  to  the  contrary.  If  a  gla^s  of  liquor  be  put  into  his 
'^"d  to  drink,  he  uses  a  thousand  odd  gestures  before  ne  can  get  it  to  his 
^*>uth,  for  not  being  able  to  carry  it  in  a  straight  line  thereto,  because  his 
•^d  Ls  drawn  different  ways  by  the  convulsion.  As  soon  as  it  has  happily 
j^hed  his  lii)s  he  throws  it  suddenly  into  his  mouth,  and  drinks  it  very 
"**tdy,  as  if  he  meant  only  to  divert  the  spectators." 

BUology.  In  studying  the  causes  and  conditions  which  influence  the 
^^^'^loprueut  of  chorea  we  must  remember  that  in  infancy  all  of  the 
'^^^'nipied  movements  of  the  child  are  irregular  and  inco-ordinate ;  and  even 
*"^n  the  infant  Ls  not  attempting  to  perform  a  voluntary  act  there  are  more 
?''  les^  irregular  movements  taking  place  in  the  extremities.  If  a  voung 
^^lant  attempts  to  grasp  an  ol)ject,  its  hand  is  unable  to  reach  it  without  a 
dumber  of  efforts,  which  are  spasmodic  and  inco-ordinate,  and  like  the  move- 
^m  of  a  choreic  child. 
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Heredity,  It  Ls  not  often  that  one  can  trace  chorea  through  a  family, 
but  it  is  fairly  common  that  more  than  one  case  occurs  among  brothers  and 
sisters.  I  have  seen  five  cases  of  chorea  in  a  family  of  six  children,  and 
there  was  no  principle  of  imitation  involved  in  this  instance,  as  all  of  the 
cases  occurred  at  different  times.  In  797  of  the  cases  studied  at  the  Ortho- 
pedic Hospital  and  Infirmary  for  Nervous  Diseases  at  Philadelphia,  no 
heredity  could  be  traced  in  681 ;  in  83,  one  of  the  parents  had  suffered  fi*om 
chorea ;  in  96,  a  brother  or  a  sister ;  in  80,  an  uncle  or  an  aunt ;  in  seven  there 
was  a  history  of  chorea  in  the  grandmother. 

The  parents  of  choreic  children  are  frequently  sufferers  from  some  form  of 
nervous  affection,  such  as  migraine  or  neuralgia,  but  at  times  there  is  no 
neurotic  family  history  to  be  traced. 

Age,  This  plays  an  important  part  in  the  affection.  The  majority  of 
cases  occur  between  the  ages  of  nve  and  fifteen  years.  In  the  cases  of 
chorea  in  the  note-books  of  the  Infirmary  for  Nervous  Diseases,  which  I 
have  examined  with  the  assistance  of  Dr.  J.  H.  Rhein,  we  found  in  961 
cases  that  816  were  between  the  ages  of  five  and  fifteen  years,  the  greatest 
number  occurring  at  the  age  of  nine;  that  is,  118  cases.  Gowers  believes 
that  most  cases  occur  at  the  age  of  thirteen  years.  Age  of  incidence  in 
937  cases :  First  hemidecade,  one  to  five  years,  107.  Second  hemidecade, 
six  to  eleven  years,  453.  Third  hemidecade,  eleven  to  sixteen  years, 
309.  Fourth  hemidecade,  sixteen  to  twenty-one  years,  68.  Total,  937. 
The  disease  may  occur  at  any  period  of  life.  I  have  recorded  two  cases 
which  were  apparently  congenital,  and  have  seen  one  case  at  the  age  of  eighty 
years.  It  is  rare  under  five  vears.  In  the  961  cases  above  referred  to,  but 
53  occurred  under  that  age.  in  one  case,  the  choreic  movements  were  observed 
at  one  month  ;  in  another  the  child,  a  girl,  was  attacked  at  a  year  and  a  half; 
8  cases  occurred  at  two  years,  17  at  three  years,  and  27  at  four  years. 

Mover  {Medical  Times  and  Regider,  May  13,  1893)  reports  a  case  which 
began  at  ten  months,  but  it  was  evidently  not  Sydenham's  chorea.  The 
patient  was  fifteen  years  of  age  when  examined,  and  the  movements  were  like 
those  which  are  associated  with  infantile  diplegia. 

I  have  seen  a  case  of  chorea  which  had  existed  since  birth,  and  it  was 
attributed  to  a  fright  which  the  mother  of  the  patient  received  during 
pregnancy.     Similar  etudes  have  been  reported  by  others. 

Sex.  Gowers  gives  the  proportion  of  the  sexes  as  three  girls  to  one 
boy.  This  ratio  wtts  obtained  from  the  examination  of  a  combination  of 
statistics  amounting  to  1865  cases,  and  is  the  same  which  I  found  in  the  961 
cases  which  were  treated  at  the  Philadelphia  Infirmary.  Of  the  961  cases 
which  I  analyzed,  696  were  females  and  265  were  males,  or  a  ratio  of 
almost  exactly  three  to  one.  In  adult**,  if  one  excludes  the  chorea  of  preg^ 
nancy,  the  influence  of  sex  is  less  marked.  Contrary  to  what  one  would 
expect,  the  approach  of  puberty  in  girls  seems  to  make  no  increai»e  in  the 
proj)ortioii  of  ctuses  in  that  sex.  Of  809  cases  in  the  series  which  I  have 
examined,  there  were  219  girls  to  90  boys,  a  ratio  of  2.48  to  1,  between 
the  ages  of  eleven  and  fifteen,  inclusive,  the  period  at  which  the  catamenia 
is  likely  to  appear.  Osier  states  that  after  puberty  the  proportion  of  females 
to  males  bocouK^  greater,  but  this  does  not  agree  with  mv  statistics. 

Race.  It  is  exceedingly  rare  in  the  negro  race,  and  iDana  states  that  in 
New  York  it  is  more  common  in  children  of  the  German,  Hebrew^  and 
P{)rtugu(»se  races.  Ogle  (British  and  Forngn  Med.-C/nr,  Ret\y  vol.  xli.) 
savs  that  chorea  is  common  among  Jews,  and  quotes  Addison,  Steibel,  and 
otliers  a.**  making  the  same  statement.  It  is  difticult  to  estimate  the  influence 
of  race,  unless  one  knows  the  proportion  of  the  different  nationalities  in  a 
given  place,  but,  from  my  own  exi)erience  at  the  Infirmary  for  Nervous 
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Dueases,  I  am  satisfied  that  in  Philadelphia  it  is  more  frequent  in  children 
of  American  parentage  than  in  foreigners.  Mitchell  made  extensive  inquiries 
in  regard  to  the  extent  of  chorea  in  negroes,  and  the  testimony  which  he 
obtained  was  ''  that  chorea  is  seldom  met  with  among  pure-blooded  negroes." 
I  have  met  with  five  cases  of  chorea  in  negroes,  in  two  of  these  only 
were  the  patients  full-blooded  negroes.  In  the  majority  there  was  some 
peculiar  combination  of  influences  brought  to  bear  to  produce  the  attack. 
One  of  the  cases  was  a  mulatto  woman  aged  nineteen  years ;  her  parents 
were  dead — both  of  them  lieht  colored.  The  patient  had  an  attack  of 
rheumatism  one  year  previously.  She  had  been  married  three  months,  and 
was  in  the  fourth  month  of  pregnancy.  Four  weeks  before  she  had  got 
into  an  altercation,  and  was  struck  on  t^e  left  hand  with  a  stick,  and  was  hurt 
considerably,  so  that  the  hand  was  swollen  and  sore  at  the  time  she  was  seen 
by  me.  One  week  after  the  injury  choreic  movements  began  in  her  left  hand, 
and  they  soon  extended  to  the  shoulder  and  then  to  the  leg.  The  move- 
ments involved  the  whole  left  side  when  seen,  and  were  increased  when  she 
made  a  voluntary  effort.  In  this  patient  there  were  three  predisposing 
causes  for  chorea.  First,  rheumatism,  second,  pregnancy,  and,  third,  the 
injury  associated  with  considerable  mental  excitement  at  the  time  of  its 
receipt  Another  case  was  that  of  a  mulatto  girl,  aged  twelve.  She  was  one 
of  five  children,  all  of  whom  were  healthy,  except  two,  who  suffered  from 
rickets.  She  was  small  for  her  age,  and  had  never  menstruated.  In  Septem- 
ber, 1893,  she  had  an  attack  of  tonsillitis,  which  was  followed  by  subacute 
rheumatism,  in  which  all  of  the  large  joints  were  involved.  On  December 
10th,  two  months  after  the  attack  of  rheumatism,  she  presented  herself  with 
marked  evidences  of  chorea.  It  began  at  first  with  difficulty  in  articulation, 
then  the  right  side  of  the  body  beciame  affected,  and  later  the  whole  body. 
The  patient  had  some  soreness  of  the  joints,  and  there  was  a  loud  and  well- 
marked  mitral  systolic  murmur.  The  patient  slept  badly,  was  restless,  and 
frequently  awoke  crying.  She  was  irritable,  cross,  and  peevish.  Under  the 
u»  of  the  salicylate  of  sodium  she  made  a  rapid  recovery.  Other  cases  of 
chorea  in  negroes  have  been  reported.  Skinner  (Phlla.  Med.  Timea,  1875) 
PWH)rds  a  caf«e  of  a  girl  of  eignteeu,  of  pure  African  descent.  Rov  {New 
York  }M.  Record,  Aiav,  1892)  also  reports  a  case  in  a  negro.  Saclis  says 
he  lia^t  seen  several  in  ^  ew  York. 

Climate  and  Social  Station.  Chorea  occurs  more  frequently  in  the  city 
than  m  the  countr}%  although  country  children  by  no  means  possess  an 
immunity  fn)m  it ;  neither  is  it  any  respecter  of  persons  as  regards  social 
.station,  although  some  writers  think  that  it  occurs  more  fretjuently  among 
children  of  the  jMwrer  classes.  It  is  difficult  to  make  any  accurate  estimate 
^  ^jranl  to  this  point,  for  the  majority  of  ca^es  which  occur  among  the  l)et- 
ter  clafW^  are  treated  by  the  family  i)hvsician  and  do  not  come  under  the 
notice  of  a  sj)ecialist,  while  among  the  poor  they  are  usually  brought  to  dis- 
l^fn-iaries  for  treatment,  and  these  fall  under  the  notice  of  a  neurologist. 

Ei«kri(lge*  found  that  the  climate  of  Colorado  at  altitudes  varying  from  4400 
feet  to  10,200  did  not  predispose  to  chorea;  but  he  found  that  at  the  higher 
altitudes  the  db*ease  was  more  difficult  to  cure,  and  it  was  necessary  to  send 
<*^  to  lower  level'  before  they  got  well. 

'^iMni.  Chorea  occurs  most  frequently  in  the  spring.  Gerhard*  in  a 
rtudy  of  HO  ca*<es,  most  of  which  were  observed  at  the  Philadelphia  Intirm- 
^'  for  Xer^M)us  DL^eases,  found  that  of  ()8  ca-^es,  .SJ)  occurred  in  the  spring, 
!*♦  in  the  summer,  7  in  the  autumn,  and  12  in  the  winter.     Mitchell'  has 

1  The  CUnuitologlst,  August.  1891. 

>  American  Journal  of  the  Medical  Sciences,  July,  1A76,  p.  90. 

*  Lectures  on  Dlieaies  of  the  Nervous  System.  Philadelphia,  1881.  p.  128. 
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also  written  on  the  relation  between  season  and  attacks  of  chorea. 
Morris  J.  Lewis  has  written  an  elaborate  paper  on  the  relation  of 
chorea  and  rheumatism.)  He  has  examined  1383  separate  attacks  of 
regard  to  the  month  of  the  onset  of  the  disease.  Of  these  717  are 
note-l>ook8  of  the  Philadelphia  Infirmary  for  Nervous  Diseases,  and 
occurred  in  Boston,  and  were  collected  by  James  J.  Putnam  an 
Coombs  Knapp.  Lewis  found  that  of  these  cases,  there  occurred  in 
106,  February  101,  March  172,  April  159,  May  160,  June  150,  July 
gust  106,  September  76,  October  74,  November  54,  December  99— tol 
I  have  studied  all  the  cases  of  chorea  in  the  note-books  at  the  . 
phia  Infirmary  for  Nervous  Diseases  up  to  date,  and  find  that  in  812 
m  which  the  month  of  onset  is  noted,  there  occurred  in  January  6( 
ary  59,  March  79,  April  93,  May  74,  June  93,  July  87,  August  74, 
ber  52,  October  35,  November  33,  December  67,  as  will  be  seen  b} 
company ing  diagram. 
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Dr.  M.  Allen  Starr*  rccorils  325  cases  of  chorea  which  he  had  obeei 
New  York,  in  which  he  had  noted  the  month  and  day  of  onset  of  the  t 
Of  these  the  largest  number,  49,  occurred  in  the  month  of  April,  ai 
smallest  number  of  cases  occurred  in  October,  November,  and  Deceml 

Other  observers  have  diflered  somewhat  in  regard  to  the  season  at 
the  greatest  number  of  cases  occur,  but  I  believe  the  discrepancy  di 
upon  the  smaller  number  of  casw  which  have  been  studied  by  them, 

Koch,'  in  a  study  of  267  cases,  found  that  it  was  most  prevalent  in  Deo 
22  per  cent,  of  his  cases  having  occurred  in  that  month ;  and  Dana'  sa; 


■  TmnttcUoaa  oF 
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i rl can  physicians.  IBW.  lol,  ¥il.,  p.  M». 

•  AzcbW  fllr  K1lulMli«  Uedlcfu,  18SS. 
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>  \oA  there  »  Almawt   aa  exgual  mmiber  uf  caxcH  in  the  nutumn   ami 

in  ■  Mudv  or  the   rehilion  of  westher  lo  chomi,  tlioiight  that  llm 

inAiroRMl  tlw  jircMluctioD  of  ihe  attacks,  and  bolicvwi  tlint  the  casw 

ikr  narv   fnxitiRnt  wlicn  the  mean  relalive  humidity  imd  luirometric 

»  an  low.       Mtire    exteude<l  olwervatioDs,  however,  hnvo   ma<ie  him 

Am  inStwrnca-  nf  weather  an  Itsa  uiark«i]  than  he  formerly  thoughl. 

Si«».  The  rvlatioQtihip  hHwi.'eu  rlieumeiiMin  and  chorea  ha*  been 
__  .  for  nuuiy  v«im,  but  greai  ditlerenco?  of  opisiou  have  prevniW  aa 
pMBt.  The  tCa^luh  and  Freii<-U  »ri|p-n*,  with  hut  few  exwption*. 
I  y*  ^hdd  tbe  view  of  the  relaiiounhiu,  wbilo  the  Germaii  aullinritics 
I  kt^  Amt  the  <^>iiDe4iioD  wait  vviy  luuu]!.  I  havi^  ^een  ton  many  cnMV  of 
lA^vUrh  iiuHi*--«ltately  followed  an  lUlaL-k  of  acute  rheumatism  nitt  to 
t  kAm>  tt«l  Movistiuti  between  ibe  two  dveaees  ie  real  and  not  Mttidrolal. 
(Us'haa  atuUyxetl  &o4  caao,  id  wbieli  15.5  per  cent.  hiuJ  a  hift"rr  of 
rf^aMiHB  in  the  fiuuily.  la  SS  cmm,  or  13.8  per  o«nt..  there  wan  »  hiftnry 
I^MintlamrelliiiBi  Ncut«  or«ibacu(e. 

Of  9Sr  caeep  wh^li  1  naBlyud  u  the  Philadelphia  Infirmary  for  Nenrvot 
"  V  iIm  11  war  ■  l]u>tf>ry  »f  rheutuatinn,  acute  or  chronic,  in  1^  cao^ 
par  cent.  In  ttildtUon  to  thw,  tbon>  wrre  3X  dwee  in  which  the  «h3- 
««  a«*d  to  have  had  "  gnnrmg  paintF.**  In  ;i>  casw,  or  K.5  per  emt, 
na  ■  dw»«w<  hirtorr  of  acute  anicnlar  riMiwliMn.  The  iuumh 
hiam  the  rbeuwaal  wntano  thr  attack  of  chomTariedftmiKX  yt»ni»im- 
MibMlT  preceding  tn  38  mm  the  aitack  of  riwnnatiMn  hu  tumtimi 
mHa  <«ke  xtmr  at  the  dnma ;  in  h  c«w  acute  riMnnsdam  hnwedjaldy  pn- 
miti  tStt  cbanm.  «nd  in  7  the  two  aflKtioog  wefe  ooincident. 

TW  i11if*i —  of  lh«  Collective  Investigation  CoomuHee  <tf  the  Brila* 
■i^Bad  Aflmctsttua  ^ve  a  percentage  of  26  out  of  239  caooi  ia  vfatdt  thete 
^m  m  InMaty  <^  "  i<Mnt  aSectiim." 

I>  ^mnj  cmMx  m  rhores  there  if  a  hiftory  of  vague  setMnJ  puM.  «r  fi(> 
^^  i<^ut  p«iii».  which  are  prvbably  not  rb«umatie.  ''Vtr  ivg^ac*  thai  thrj 
^x  tv   analif^umi;-    til   the  joint  IrMilik»  of  s<«rlei  fera,  pUfrpFral  frTcr.  'jr 


ftff   />Mriifaw.       lo   a  large  proportion  of  children  ■ 
•  w  M-icne  Almormal  moditioa  of  the  heart.     In  mi   ^ 
:   irr«-2*ilmritw  in    the  beanV  actim,  and  in  n<bet»  mhyGolMB  vt  the 
^1  ie  ^esrtl.     i^ome  writers  heUere  that  eniiaqm  " 

tlua  diaeaBC^  and  ie  one  of  rii>  catt^e^  ihrriogh  the 
i  frvaa  the  nlrea  into  the  tiratn.     ftf  i-nanr,  it  ie 


HCisd  ma^  M  ^esrtl.     i^ome  writers  heUere  that  eniiootfdStif  ■  ^boiSt 

h  tht    tAimj^mtmJl 

BY  nf  the  cate>  met  with  the  cardiac  m 


of  rii>  catt^«K  Ihrtjogh  thtwwMmgmimmM 


"BrH**  Mfdical  Ameatioo  C«UMtTe  C    _ 

Bhtfia  ftwB  uaii'  quiTleelooPt^half  ofthtawihit-jM— f 
TW  foOoww^  tftbte  frnoi  Dr.  M.  ADn  AvT*  fknn  tfa  a 
■  sod  endocaidHi*  Id  t/klK  taiH  4if  chana : 
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Table  I.— Showing  the  Relationship  of  Chorea,  Rheumatism,  and 

Endocarditis  (Starr). 


Author. 

No.  oases 
ch(»ea. 

52 

Rheuma- 
tism. 

37 

Cardiac. 

Groendal 

Majority. 

Meyer   .... 

121 

11 

16 

Koch     .... 

267 

48 

87 

Felper  .... 

80 

14 

6 

o9e        .... 

196 

184 

•  •• 

Leroux  .... 

80 

5 

5 

Dale      .... 

20 

8 

8 

Herringham 

80 

87 

20 

Garrod  .... 

80 

36 

45 

Cheadle 

84 

fi2 

•  •• 

Brit  Col.  Invest.  Com. 

489 

116 

141 

Gowers  .... 

100 

24 

40 

Sachs    .... 

70 

8 

12 

Dana     .... 

130 

7 

8 

Slnkler. 

279 

87 

82 

Starr     .... 

448 
2476 

83 

83 

662 

502+ 

26perct. 

Reference. 


Wien.  med.  Woch.,  March  26, 1891. 

Berl.  klin.  Woch.,  July  14, 1890. 

Arch.  klin.  Med.,  1886. 

Deut.  Med.  Woch.,  July.  1888. 

La  M«d.  Modeme.  October,  1891. 

Rev.  Mens,  des  Mai.  de  I'Enf.,  Jane,  1890. 

Lancet,  October  31, 1891. 

Lancet,  January  12, 1889. 

Lancet,  January  12, 1889. 

Lancet,  May  4, 1889. 

British  Med.  Joum.,  Febraazy  28, 1857. 

Dis.  Nerv.  System,  toI.  ii.  p.  550. 

Keating*s  Cyclo-  Child.  Dis.,  rol.  It.  p.  843. 

Arch,  of  Pediatrics,  April,  1888. 

Pepper's  System  of  Med.,  toI.  It.  p.  442. 


Nutriiion.  In  the  majority  of  cases  of  chorea  which  I  have  seen,  the 
children  are  well  nourished  and  do  not  look  aniemic.  The  British  Medical 
Association  Investigating  Committee  inquired  into  the  food  of  437  cases,  and 
found  that  in  384  it  was  sufficient,  in  48  not  quite  sufficient,  and  in  the  re- 
mainder it  was  insufficient. 

Anaemia  is  sometimes  met  with,  and  in  some  cases  the  number  of  red  cor- 
puscles in  the  cubic  millimeter  has  been  found  far  below  normal  In  the  439 
cases  of  the  Collective  Investigation  Committee,  92  were  recorded  as  being 
anaemic. 

Rachford*  believes  that  in  most  cases  of  chorea  the  underlying  cause  is  a 
"  scrofulous  ansemia." 

Infe4stwm  Di^ease^.  Of  the  cases  which  I  have  studied,  remarkably  few 
have  had  a  history  of  antecedent  infectious  diseases. 

Osier  found  a  history  of  scarlatina  in  25  per  cent,  of  his  cases ;  and  of  853 
cases  which  I  examined  there  were  268,  or  81.4  per  cent.,  in  which  there  was 
an  antecedent  history  of  scarlet  fever.  Of  these  cases,  however,  but  eleven 
occurred  within  a  short  time  of  the  onset  of  the  choreic  attack.  It  is  highly 
improbable  that  there  is  any  relatioaship  between  this  disease  and  scarlet  fever. 

1  find  no  record  of  any  relationship  l^tween  other  infectious  diseases  and 
chorea,  except  Sturges's  statement  that  he  had  found  a  history  of  previous 
whooping-cough  more  frequently  in  choreic  than  in  other  children. 

Trowbridge  (AliejiiJft  and  NeAirologid,  January,  1892)  believes  that  a  rela- 
tion exists  between  chorea  and  epilei)sy.  He  gives  a  table  of  fifteen  cases  in 
which  these  dLseases  were  associated  at  dilFerent  times  in  the  same  individual. 

Fright  is  a  frequent  cause  of  chorea ;  but  it  is  probably  not  so  common  as 
is  popularly  supposed.  On  inquiring  into  the  history  of  an  attack,  it  is  fre- 
quently attributed  by  friends  of  the  patient  to  fright ;  but  it  is  often  found 
that  there  Is  no  direct  relationship  between  the  fright  and  the  attack.  Some- 
times the  supposed  fright  luus  taken  place  several  weeks  before  the  onset  of 
the  dLsease.  Gowers  believes  that  fright  is  a  C4iuse  of  one-fifth  of  the  cases  of 
chorea,  and  in  859  cases  which  I  have  examined,  in  whom  that  point  was 
recorded,  there  was  a  history  of  fright  in  20*5,  or  23.5  per  cent.     In  order  to 


i  Medical  News,  April  22, 1893. 
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r  ft^fal  as  a  cmttsv  of  rhe  utbu'lc  of  cliorea,  it  is  ocoeHsary  that  the 
I  faKweea  the  alte^l  niuw  iiixl  tlie  attack  should  l>e  ]e«»  thun  u  uiouth. 
is  nerasiaaftlly  llie  origin  of  chorea ;  and  a  splinter  in  the  &t:ih 
w  ife  rdrBrtwo  of  a  looth  ha*  liecn  apparently  the  exciting  cause  in  aome 
MiBrak  In  th»e  exits  thorp  has,  however,  been  some  accompanying  men- 
I  ^  dMorbuirc  or  a  prvdiitpoNtioD  to  St.  Vitus's  dant«,  wliich  has  m^e  the 
■dHU  rflbdive.  Krtlrx  irritation  has  lieeii  known  to  d(^veIop  the  dia^i^. 
t  vtpant  a  cnw  cnosetl  by  naeal  irritation  ;  and  Ijeuuartl  records  an 
t»  M  cliona  in  n  pirl  in  whom  there  was  adhesion  of  tliu  preputium 
Stt  which  was  CTired  by  freeing  the  adbesious.  Other  reflex  eauses, 
kawtt  pnpucv  in  the  male,  are  occasionally  raet  with,  hut  they  are 
B,  and  1  um  never  seen  a  case  in  whicli  masturbation  could  be  re^rded 
itBMvaf  ehorea. 
_  OnnCndv  in  I  believe,  a  frequent  source  of  i,horea,  although  there  is  a 
W^mt^  of^opituon  in  reffard  to  school  as  a  factor  in  this  disease.  Sturges 
'»  <rf  " •Aool-inade  chorea;"  and  refers  to  the  influence  of  school  aa 
p  imther  through  bad  ventillation  of  the  adiool-room  and  injudiciooa 
»  of  teacheiH,  rather  tluui  by  overtaxing  the  brain  by  hanl  study. 
k>  of  Dtae  out  of  twenty-live  ca*ws  which  he  liuil  ol)ser^■ed  in  which 
\  At  aback  wan  directly  tntcenblc  to  w:ho<jl. 

Xy  own  olaien-atEon  has  led  me  to  believe  that  a  Inr^  number  of  choreas 
■  (AtUrvn  arp  the  nwilt  of  either  over«tudy  or  overanxiety,  in  connection 
■ilfc  csamituilioRn  or  standing  in  the  class.  I  have  frequently  found,  on 
^dcBt^  ia>iiiiry,  liiat  ihi-  patient  held  a  high  place  in  her  class  oiiil  waA 
■xiwf  to  Kr^i'  biT  pittilion  ;  and  a  number  of  cus^  have  developed  during 
iktSBv  »f  iht.-  rxnniiualions  in  the  public  schools. 

Horn  J.  Ijewi*,  in  hs  paper  al)ove  cited,  states  that  he  doubts  the  influence 

rfainiinilj    9^  the  exciting  nuise  of  chorea;  hecau>ie,  in  his  table  of  1383 

^i«.  rndtx-frxl   in  Bii^on  and  Philadelphia,  the  greater  numijer.  172  cases, 

•   .■  r.   ^r;(rl  h;  mthI  ibe  ■^flii.oj  examinations  do  not  occur  nntil  June. 

Bai  ic  hL-  tabic  tbe  number  of  cases  in  April,  Mav,  and  June  are  almost  ait 

rr'ai  a^  iu  March— 1.">9,  IHO,  and  150,  respect IveK-— and  in  my  table  of  812 

r**^.  all  -if  which  were -seen  at  the  Infirmary  for  Nervous  Diseases,  there  were 

»■  oiany  r-AMf^  in  April  as  in  June,  and  more  than  in  March.     Among  the 

ra:*~  •■-•■I]  at  ihe  Infirmary  for  Nervous  Diseases,  school  as  an  excitin^^  caui<e 

•  ar  tiM-n[i<>ne<l  in  VI.  and  this  does  not  by  any  means  represent  the  children 

in  wb->ni    the  eflecl  of  ambition  and  overstimulation  to  do  well  was  unob- 

*«-v-e.i    \t\  the  parents.     Hamilton'  found  20  per  cent,  of  all  school-children 

m  Nr-w   Vork  either  choreic  or  !<uflering  from  wime  similar  dw>rder. 

fr-yit'tiiTt).  The  majority  of  cases  in  adults,  excla^ive  of  the  here<litarj- 
f  *Tii.  ar<-  <-onne<-te<l  with  pregnancv.  This  form  i.-  known  as  chorea  gravida- 
rani_  It  1.-  moi^t  common  in  the  fitut  pregnancy,  and  seldom  occure  for  the 
ar-t  tinM'  art«r  twenty-five  years  of  age.  It  generally  nuikes  ifc"  nj>[>earance 
■ionrjir  the  tiryt  five  month-s  although  it  mav  occur  during  the  latter  montlis 
,.f  jk~iatioii.  Chorea  in  ])regnancy  very  closely  resembles  the  same  di:iea.'H.> 
la  ■-hil<tb<i<>4l,  and  fre<|ueutly  Ims  predisposing  causes  in  common,  Mich  a.s 
riv-iiriiaib'ni  aD't  fri;,'ht.  The  patients  have  frc(|ueutlv  had  chorea  in  child- 
:■•-!.  A  young  woman  who  recently  came  uniler  my  ol>servution  liad  five 
aita^t-  "f  <-bi>rea  in  (■hihlhoo<l,  niarrie<l  at  twenty-eiglit,  and  Ix-camc  clioreii- 
-.■a  th*-  tbirtl  month  of  pregnancy.  She  was  treated  with  vipirous  dusc-s  of 
%T—-^\\*-.  an"l  the  choreic  movements  were  entirely  cured  in  ten  weeks  She 
w»-  -af^ly  <lelivere<l  at  term. 

If  •■li'/rt-a  l>egitis  iluring  the  latter  month."  of  prcgminiy,  it  is  liahk-  Vt  cjii- 

Pijt^trioglcal  Joanal,  Febni«tj.  V'A 
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tinue  to  the  end,  and  is  more  likely  to  be  fatal.  Gowere  and  Sachs 
cases  of  chorea  which  have  begun  after  delivery,  or  after  abortio 
former  has  made  an  analysis  of  28  cases  which  he  has  collected,  az 
that  the  ages  at  which  they  occurred  is  as  follows:  Seventeen  y 
eighteen  years,  8 ;  nineteen  years,  3 ;  twenty  years,  8 ;  twenty-one  ] 
twenty-two  years,  2  ;  twenty-three  years,  6 ;  twenty-four  years,  1. 

Chorea  oi  pregnancy  has  been  recorded  by  some  writers  as  a  V( 
disease ;  but  this  has  not  been  my  experience.  I  have  seen  at  leac 
cases  of  chorea  of  pregnancy,  and  have  not  seen  one  terminate 
Barnes  {Tranmdlons  London  Obstetrical  Society,  vol.  x.,  1889)  colic 
cases  of  chorea  of  pregnancy,  of  which  17,  or  30  per  cent.,  were  fataL 
probably  represented  the  worse  cases,  and  which  were  recorded  becai 
were  severe.  An  interesting  case  came  under  my  observation  in  the 
wards  at  the  Philadelphia  Hospital,  in  which  pregnancy  apparently  c 
attack  of  chronic  chorea  which  has  existed  for  years. 

Mary  G.,  aged  thirty  years,  single,  no  neurotic  family  history.     The 
has  had  scarlet  fever,  measles  twice,  and  diphtheria.     When  she  was  n 
years  of  age  she  dreamed  one  night  of  seeing  her  dead  mother  stanc 
her  bed,  and  when  she  awoke  she  was  in  such  agitation  and  fright  fi 
vividness  of  the  dream  that  she  could  not  remain  in  her  room  alone.     T 
morning,  on  awaking,  she  had  a  tremor,  confined  to  the  left  side.     Si 
later  the  whole  body  became  involved  in  choreic  movements ;  and  the 
violent  and  extreme  in  character.     Aft«r  she  had  been  choreic  for  fou 
she  became  pregnant;   but  she  was  unaware  of  her  condition  unti 
months  advanced.     Soon  after  this  the  movements  increased  in  viol 
such  an  extent  that  she  was  unable  to  do  any  work,  or  even  to  sit  still  ft 
than  a  few  minutes.     She  was  admitted  to  the  hospital  when  she  wa« 
fifth  week  of  pregnancy.     The  movements  were  then  so  excessive  tl 
had  to  be  kept  in  bed  constantly.     She  was  delivered  at  eight  montl 
stillborn  child  weighing  three  pounds  and  twelve  ounces.     From  the  t 
her  delivery  the  choreic  movements  lessened,  and  in  a  few  months  th< 
ceased  entirely.     She  has  been  perfectly  well  for  two  years,  and  is  n< 
ployed  in  the  hospital  as  a  helper,  and  is  active  and  efficient.    Chore 
recur  in  several  pregnancies,  but  this  is  unusual. 

Ocular  Defects.  It  has  been  asserted  by  Stevens  and  others  that 
of  refraction  are  the  cause  of  many  cases  of  chorea.  De  Schweinitz  n 
study  of  fifty  cases  of  children  at  the  Philadelphia  Infirmary  for  N* 
Db^eases,  and  came  to  the  conclusion  that  while  hypermetropia  and  1 
metropic  astigmatism  are  the  preponderating  conditions  in  the  eyes  of  c 
children,  being  found  in  about  77  per  cent,  of  the  cases,  evidence 
lacking  that  the  refraction  error  is  the  basal  cause  of  chorea. 

Of  the  cases  which  have  come  under  observation  at  the  Infirma. 
Nervous  Diseases,  a  large  part  have  had  their  refraction  errors  correctec 
there  has  been  in  no  instance  immediate  improvement  until  medicina 
hygienic  treatment  was  pursued. 

Occasionally,  optic  neuritis  is  met  with  in  a  patient  suflfering  from  cl 
Gowers  speaks  of  this*,  and  de  Schweinitz  has  obser\'ed  the  same  cone 
Oliver'  says  that  in  almost  all  cases  of  chorea  there  exists  a  low  form  of 
neuritis  and  retinitis. 

Among  the  ca<es  at  the  Infirmary  for  Nervous  Disea^^es,  there  was  a  h 
of  intestinal  worms  in  but  a  small  percentage ;  in  fact,  there  were  but 
children  who  were  said  to  have  worms  at  the  time  of  application  for 
ment.     On  the  other  hand,  Ogle'  states  that  fourteen  of  eighty  cases  se 

J  Keating'8  Cyclopadia  of  the  Diseases  of  Children,  vol.  iv.,  p.  197. 
*  Brit,  and  For.  Med.-Chir.  Review,  vol.  xli.,  p.  283. 


CHOREIFORM  AFFECTIONS.  235 

him  had  lumbricoids  at  the  beginning  of  treatment.  The  same  writer  relates 
the  case  of  a  girl  of  nine  years  who  had  an  attack  of  chorea  of  extreme 
severity.  There  was  a  bed-sore  on  the  sacrum,  and  the  elbows  were  much 
chafed.  Pieces  of  tapeworm  had  been  passing  per  anum  for  three  months. 
A  dope  of  Filix  Mas  brought  away  seven  yards  of  a  tenia,  including  the 
head,  and  within  twenty-four  hours  the  child  was  quiet,  except  for  an  occa- 
«onal  twitch.  In  ten  days  she  was  entirely  well,  but  a  distinct  mitral  murmur 
remained. 

Malaria  has  been  suggested  as  a  cause  of  chorea.     Vought*  reports  a  case 

in  which  choreic  movements  followed  a  fright.      There  was  a  history  of 

malarial  poisoning,  and  an  examination  of  the  blood  showed  the  plasmodia 

characteristic  of  malaria.     The  patient  was  then  treated  with  quinine  and 

w^nic,  and  recovered.     The  cure  seems  hardly  speedy  enough  to  make  one 

wgard  the  treatment  as  the  direct  cause  of  improvement,  three  months  having 

^lapeed  before  the  child  was  well.     In  another  case  the  same  writer  found  in 

the  blood  of  a  choreic  boy  "pigmented  intercellular  bodies."     A  malarial 

origin  may  explain  the  benefit  which  has  resulted  from  the  administration  of 

^g>e  doe«es  of  quinine  recommended  by  Wood. 

Symptoms.     The  earliest  change  to  be  obser\'ed  in  a  child  threatened  with 
chorea  l«  a  general  restlessness  and  inability  to  sit  still.     There  may  be  an 
<>ccasional  shrugging  of  the  shoulders  or  a  restless  movement  of  the  body, 
^thout  any  special  or  definite  movements  being  noticed.     Sturges'  thinks 
that  the  best  indication  of  the  approach  of  an  attack  of  chorea  is  to  be  found 
ill  the  hands,  and  he  suggests  the  following  test :     "  The  child  is  told  to  hold 
both  han<ls  open,  with  extended  arms  and  the  palms  toward  you.     If  that  be 
done  steadily,  both  hands  upright  and  both  alike,  no  finger  or  thumb  quiver- 
™^»  no  falling  back  or  hanging  forward  of  either  hand,  nothing  to  choose 
het-^een  the  position  of  the  two,  then  the  child  may  be  acquitted  of  chorea." 
Fr^ecjuently,  however,  the  choreic  movements  in  a  child  are  first  observed  by 
tlie  teacher  at  school,  who  finds  that  the  little  pupil  is  unable  to  sit  as  quietly 
a»  formerly,  and  that  there  are  some  occasional  irregular  movements  of  the 
hand  or  body.     The  child's  writing  becomes  bad,  and  the  pencil  is  often 
dropped  from  his  hand,  at  the  same  time  there  may  be  emotional  disturb- 
aao«s.     The  child  ]>ecomes  irritable  and  peevb*h,  and  wakes  in  the  night  with 
at  tucks  of  crj'ing.     There  may  be  more  or  less  joint  pains,  which  are  con- 
''i^lored  by  the  parents  "  growing  pains,"  and  headache  is  more  or  less  coni- 
ng <>ii.     In  a  few  days  the  irregular  movements  become  more  marked.     The 
c^ild  grows  awkward  in  the  use  of  his  hands,  drops  his  knife  at  table,  or 
^pill»  a  cup  of  milk,  and  on  being  reproved  becomes  more  awkward  in  his 
'^*>vements.     As  the  dL«»ease  progresses  the  movements  become  more  constant 
[^'^^l  nK>re  violent.     They  are  irregular  and  jerky,  and  the  want  of  rhythm 
*-*    x\  striking  characteristic.     At  first  the  movements  are  confined  only  to  the 
afiiiji,  or,  |)erhai)s,  to  one  only ;  but  in  a  short  time  they  extend  to  the  legs, 
ari«lthen  to  the  face.     The  extent  and  severity  of  the  movements  vary  in 
*^*ttVrent  ca^^e?*,  and  it  is  convenient  to  divide  the  cases  into  two  groups,  the 
iv\ild  and  the  severe. 

In  the  mihl  cases  the  movements  are  only  moderate  in  extent  and  are,  to 

a  i-ertain  degree,  under  the  control  of  the  patient  ;  for  example,  a  voluntary 

fflfort  will,  for  the  time,  arrest  the  movements,  an<l  fixing  the  child's  attention 

will  ak)  have  the  same  effect  temporarily.     In  these  cases  it  is  of\en  ])ossil)le 

tf»  arrost  the  movements  by  making  the  child  fix  his  eves  upon  s(mie  object, 

like  the  tip  of  a  finger,  a  few  inches  from  his  nose.     The  ehihl  is  able  to  <:<) 

'  Familiar  Forme  of  Nervous  Disease,  Starr,  p.  23^. 
'  On  Chorea  and  St.  Vitus's  Dance,  \>.  X2. 
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about  aud  to  perform  the  various  voluntary  movements  without  trouble.  Ha 
cau  liress  and  undress  liimself  and  feed  himself,  and  frequently  is  able  to  con- 
tinue his  studifH  ut  school  without  interruption. 

In  the  severe  form,  the  movements  become  rapidly  general,  and  are  90 
violent  and  constant  that  the  patient  is  iu  a  continual  state  of  muscular  con* 
tortions.  Every  muscle  seems  to  be  alternately  thrown  into  contraction,  the 
body  is  twisted  aud  turned,  the  limbs  jerked  about,  and  the  features  di»- 
tort«d,  so  that  it  is  almost  impossible  for  the  child  to  remain  seated  upon  % 
chair.  In  extreme  cases  the  patient  has  to  be  kept  in  bed,  and  even  then 
there  is  a  continual  state  of  muscular  agitation,  the  whole  body  \mrxg 
thrown  about  so  violently  that  unless  the  bed  is  enclosed  in  high-paddea 
sides  the  patient  will  throw  himself  out  of  it.  A  patient  who  waa  under  my 
care  n  couple  of  years  ago  had  movements  of  such  extreuie  violence  that, 
although  she  was  placed  in  a  bed  with  padded  sides,  two  feet  above  the 
bed,  she  sometimes  managed  to  throw  herself  over  the  sides  on  the  floor.  In 
such  cases  the  child  is  covered  with  bruises,  the  skhi  around  the  mou 
abradett  from  the  eoutinual  protrusion  of  the  tongue  aud  running  of  tlie 
saliva,  and  the  lips  are  cracked  and  ulcerated. 


1^1 


The  speech  is  frei|iifQtly  atlectcil  in  both  the  mild  and  severe  cases.  Ths' 
patient  speaks  in  a  thick  and  indistiucl  mnmier,  as  if  the  tongue  were  b^ 
yond  control  or  were  too  large  for  the  mouth,  and  sometimef  the  words  are 
jerked  out  spasmodically,  as  if  the  patient  was  obliged  to  take  advantage  of 
momentary  opportunities  to  utter  a  few  words  at  a  time.  In  mild  cases  thii 
merely  amounts  to  sometimes  breaking  oH'  iu  the  middle  of  a  i^nlcnce  or  thd 
lengthening  or  cutting  short  of  a  word.  In  some  cases  the  patient  i 
nuable  m  articulate  at  all,  owing  to  the  inability  of  the  child  t«  control  ibe 
tongue  aud  other  muscles  concerned  in  articulation.  Bomctimes  there  occtin 
a  condition  known  as  laryngeal  chorea,  in  wliicli  peculiar  explosive  soundt 
are  made.  At  time^  these  are  like  a  bark,  and  insomecasesawordisiD%-»luikr' 
tarily  uttered.  Echolalia,  or  the  repeating  of  tlie  last  syllable  of  a  VOrd,i 
and  coprolalia,  the  use  of  filthy  or  obscene  language,  are  occasionally  met 
with  in  chorea,  but  these  cases  are  commonly  hysterical.  The  muscles  of  th^: 
eyeball  in  rare  instances  are  aSected,  and  it  is  said  that  momentary  diplo^o, 
sometimes  results  from  spaama  of  ll>ese  muscles.  The  features  of  oborma 
children  undergo  extreme  distortion,  with  uncouth  grimaces,  and  durine  tlm 
intervals  between  facial  movements  the  face  assumes  a  bknk  aod  auMH 
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vwant  expression,  which  is  characteristic  of  this  disease.  I  have  endeavored 
in  the  accompanying  illustrations,  taken  from  photographs,  to  give  a  repro- 
duction of  the  choreic  face. 

The  muscles  of  respiration,  especially  the  diaphragm,  are  sometimes  also 
aftcted,  as  well  as  the  voluntary  muscles.  The  respirations  are  irregular ; 
^metimes  short,  sometimes  deep,  with  occasionally  a  few  rapid,  shallow  res- 
pirations, and  then  a  long,  sighing  respiration.  Occasionally  the  heart's 
action  is  irregular,  but  it  is  doubtftil  if  tnis  is  a  true  choreic  dfeturbance ;  it 
i?  probably  dependent  upon  the  irregular  respirations. 

The  disease  reaches  its  maximum  severity  m  about  two  weeks,  and  bv  this 
time,  if  the  case  is  a  severe  one,  all  the  muscular  movements  are  constant  and 
severe.  If  the  patient  is  told  to  protrude  his  tongue,  it  is  thrust  out  after  a 
moment  of  hesitation,  and  then  withdrawn  so  rapidly  that  one  has  hardly 
time  to  see  the  organ.  If  the  mouth  has  been  open  the  jaws  snap  together 
with  violence,  and  there  has  been  a  case  recorded  in  which  the  jaw  was 
broken  through  the  violence  with  which  the  teeth  were  brought  together. 

The  irregular  movements  may  at  first  involve  one  side  only,  and  afterward 
exten<i  to  the  entire  body,  or  the  movements  may  be  general  from  the  onset. 
There  is  considerable  (fifference  of  opinion  as  to  the  side  most  frequently 
affected.  Some  writers  hold  that  the  right  side  is  most  frequently  attacked, 
aad  others  maintain  that  the  left  side  is  most  likely  to  be  disturbed,  on  ac- 
ciHjnt  of  this  side  being  the  weaker.  My  own  observation  leads  me  to  believe 
that  both  sides  are  about  equally  affected. 

Sturges  believes  that  the  right  hand  is  much  oflener  affected  than  the  left, 
be<!:ause  he  considers  that  in  school-children  this  hand  is  habitually  over- 
tasked. Gowers,  out  of  64  cases  of  hemichorea,  found  81  on  the  right  side 
an<l  33  on  the  left.  Sed  found  that  in  97  of  154  cases  the  movements  were 
eitlier  confined  to  the  left  side  or  were  most  marked  on  that  side.  It  is  prob- 
able that  if  a  sufficiently  large  number  of  cases  were  examined  it  would 
be  found  that  both  sides  are  equally  affected.  In  the  majority  of  c&ses 
the  ^sease  does  not  remain  confined  to  one  side,  especially  in  crises  which  are 
severe.    After  a  few  days  both  sides  become  involved. 

The  voluntary  movements  in  cases  of  chorea  are  distinctly  in  co-ordinate 
rtr  ataxic  in  character,  and  are  usually  intcrrupte<l  by  the  involuntary  move- 
ments   There  Is  distinct  lack  of  power  in  the  patient  to  use  the  will  in 
making  voluntary'  movements.     Tnis  condition  is  sometimes  mistaken  for 
paraly!*is;  but  it  is  not  from  absence  of  muscular  })ower  that  the  movements 
cannot  be  made.     A  patient  is  told  to  perform  some  act,  for  example,  to  take 
up  an  object  from  the  table.     He  hesitates  for  a  moment,  as  if  waiting  for 
the  involuntary  movements  to  sul>side,  and  then  dart^  down  upon  the  object 
and  {ieiz€s<  it.     In  extreme  ca«es  the  patient  is  of^en  totally  unable  to  force 
^^^  muj*cles  into  o])edience  by  a  mandate  of  the  will.     In  a  ciuse  I  studied 
''**^ntly  I  told  the  child  to  put  the  palms  of  her  hands  together.     She  made 
^^  attempt  to  move  the  arnLs  for  a  few  seconds,  and  then  they  were  thro\m 
a«>in  jjj  jjjj  incoordinate  manner.     There  wjis  another  pause  in  which  the 
patient  was  apparently  steadying  herself  for  another  effort,  and  then  the 
janflji  ^vere  brought  almost  together  for  a  fnu'tion  of  a  second,  and  the  arms 
'"'^jknI  to  her  lap.     The  child  then  said  with  tears,  **  I  can't  do  it." 
*^Uring  sleep  the  choreic  movements  cease  entirely.     ( )cca.»«ionally  a  case  is 
.  **I**^»rteil  by  a  parent  in  which  the  child  is  said  to  have  movements  in  sleep, 
"^  it  L«  doubtfiil  if  this  is  tnie.     The  sleep  of  the  choreic  child  is  fre<|uently 
^'**^Ji>ss,  but  the  choreic  movements  do  not  continue.     However,  Osier  has 
^"^"'^rde*!  the  ca^^e  of  a  child  in  the  Johns  Hopkins  Hospital  in  whom  choreic 
'*^J^* foments  were  ol)serve<l  during  sleep. 

*  he  electrical  condition  of  the  muscles  has  l)een  studied,  and  there  is  no 
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distinct  reduction  in  irritability.  Some  writers  have  noted  an  ove 
response  to  the  galvanic  current ;  but  this  is  admitted  by  these  writei 
inconstant. 

Sensibility  is  unaffected,  except  in  hysterical  cases,  and  in  ordinar 
of  St.  Vitus'  dance  there  is  no  change  in  tactile  sensibility  or  in  tl 
sense,  nor  is  tenderness  over  the  spine  or  nerve  trunks  met  with. 

The  muscular  spasms  in  chorea  occasionally  induce  a  sense  of  fatigu* 
it  is  very  seldom  that  patients  complain  of  being  tired.  They  seem  to 
a  great  extent,  unconscious  of  the  extreme  character  of  the  movements 
children  who  are  suffering  from  chorea  of  extreme  severity  generally  den 
they  feel  tired.  No  muscular  pain  seems  to  be  developed  in  these 
although  the  joint  soreness  and  stif&ess,  already  alluded  to,  are  som 
complained  oi. 

The  mental  state  in  the  mild  type  of  chorea  is  seldom  changed,  i 
that  the  patient  may  be  more  irritable  than  usual  and  less  able  to  8 
but  in  severe  cases  there  is  usually  distinct  mental  deterioration.  If  the 
is  let  alone  it  is  not  often  that  he  complains,  and  I  have  often  been  sur] 
to  see  a  child  lying  in  bed,  thrown  about  fix>m  side  to  side  by  the  movei 
but  apparently  satisfied,  and  making  no  murmur  or  complaint. 

The  muscles  of  deglutition  are  sometimes  disturbed,  so  that  the  pati 
unable  to  properly  masticate  his  food,  and  swallowing  is  occasionally  dil 
The  principal  trouble,  however,  is  that  the  child  is  interrupted  in  his  stU 
to  take  fo(Ki  by  the  involuntary  movements  which  occur. 

The  temperature  in  ordinary  cases  of  chorea  is  generally  normal 
occasionallv  it  is  elevated.  Growers  states  that  he  has  seen  it  reach  102®, 
fatal  cases,  however,  the  temperature  has  been  known  to  reach  a  high  j 

Muscular  weakness  frequently  exists  in  cases  of  chorea,  but  usually 
not  amount  to  more  than  a  conclition  of  paresis.     The  weakness  is  show 
a  dragging  of  the  leg  in  walking,  or  by  enfeeblement  of  the  hand  in  i 
it  for  various  purposes.     The  loss  of  power,  however,  in  all  cases,  is  i 
apparent  than  real,  and,  as  already  observed,  it  is  frequently  the  case 
the  inability  of  the  child  to  use  the  limb  is  due  to  lack  of  will-control 
the  muscular  movements,  rather  than  true  paralysis.     In  some  cases 
paresis  is  a  more  prominent  symptom  than  the  movements  (the  para 
chorea  of  Todd),  and  it  is  not  unusual  to  have  a  child  brought  for  t 
ment  with  the  statement  that  there  is  paralysis  of  one  side,  and  on  invesi 
tion  it  is  found  that  there  Ls  a  choreic  condition. 

It  has  been  a  question  among  authorities  whether  the  muscles  of  org 
life  are  ever  involved  in  chorea.  The  action  of  the  heart  is  said  by  s 
writers  never  to  be  affected,  but  there  is  no  doubt  that  in  many  cases 
heart's  action  is  irregular  and  disturbed,  although  no  more  so  than  one  m 
with  in  j)atients  who  are  suffering  from  some  other  nervous  disorder. 

Heaiit  Symptoms.  As  just  remarked,  irregular  and  frequent  ac 
of  the  heart  is  often  met  with,  and  sometimes  the  action  is  tumultu 
There  is  seldom,  if  ever,  any  true  disorder  of  the  rhythm.  Heart  i 
niurs  occur  with  great  fraiuency.  In  the  majority  of  cases  these 
hieniic,  and  are  dependent  upon  the  anamic  and  weakened  condi 
which  is  usually  found  in  these  cases.  A  systolic  murmur  is  fi^ue: 
heard  at  the  l)a.<e,  soft  in  character,  and  varying  in  degree  at  different  tii 
Of  ^^13  c{t<*es  at  the  Infirmarv  for  Nervous  Diseases,  in  which  the  condi 
of  the  heart  was  noted,  there  were  300  in  which  a  murmur  of  some  1 
was  detected.  The  most  frequent  of  these  murmurs  were  systolic,  and  i 
heard  at  the  aj)ex.  There  were  128  cities  of  this  class.  In  6C)  cases  tl 
wiu<  a  systolic  nuirnuir  heard  at  the  bju^e,  and  in  only  three  was  a  diast 
inurniur  noted.     In  but  one  case  was  an  aortic  regurgitant  murmur  no 
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\hml   hf  met  with  only  two  inalaiices  of  aortic  rejfur^itHtiou 
■J-jl)  exit^  of  chorea  wliich  he  Iwd  obisened.     In  the  large 
■T   iJh-   rsMx  Biudied  al  the  lutinnarj'  for  Nervous  Dif>eiu«e   tHe 
ww^  *>ift  and  wa*  usually  iueniic. 

■ure  with  couaiderable  frequency  iu  chorea,  but,  u«  n  rule, 
>■•«  of  an  exUvfUE  kiu<I.  ll  ia  to  be  expected  that  orgianic  heart  Iwions 
■fl  i^nr  in  ■  disease  which  U  w)  (;loi>elv  alliol  to  rheunintism  as  u>  ehurea, 
(Ur  (.AmmnBrntt  Jtnintnl  of  tiie  ^f«dital  Seiene^,  1V87,  vol  ii.)  examined  a 
wm^mttit  caie*  «  the  Inliriu^  for  Nervous  DiseHscs,  two  vearx  and  longer, 
rfw  sa  Sttack  iif  «borea.  lie  found  of  110  patieulif  lliat  o4  j>rniente<l 
aar  ^*>»  «<"  ««rg»ui«  heart  dlieoM*.  In  many  of  these  eases  the  nuirmur 
mmmlj  alight,  anrl  iu  but  few  wurn  there  any  general  disturbances  resulting 

hriimnlittti  tKi-axiouxlly  occurs  as  a  complication  of  chorea.     I  reported  a 

am  ■  Uw  L'nirvnrili)  Jlfiiical  ifagatiiif,^  in  which  a  boy  of  six  yeara,  during 

dMoHsn;  of  nu  oiUrk  uf  chorea,  had  a  violent  attack  of  pericarditis,  froni 

vlaefc,    however,    hr    recovered ;    but   a  marked   friction  sound    remained. 

TiBdtiU  iuwl  ■uOemi  from  an  attack  of  acute  rheumatism,  preceding  the 

dam,  and    hiul  n  mitral  systolic  murmur  whea  first  seen.     We  nuist  re- 

wm^bar  that    in  mmt'  ca^es  the  orgauic  disease  of  the  heart  antedates  the 

ehKoa;    but,  in  niativ  cae«,  it  k  evident  that  the  murmur  has  developed 

teng  ill*  ciufH'  of'  the  disea.se.    In  nil  ctisee  it  is  difKcult  to  sav  whetlier 

IT  i*  Ainctiininl  or  organic,  us  the  murmur  is  seldom  hare^  or  loud, 

itly,  tbo  only  way  to  determine  whether  the  disease  in  organic  is 

■=t*  after  the  patient  ha«  reci>vered, 

in  chorea  has  been  examined  by  a  number  of  autlioritiea.     It 

umuUIt  on  exccn  of  urea  and  phosiibates.    The  amount  of  these 

'a  upnii  the  ieveriiy  of  the  attack.     In  a  patient  recently  under 

:ii>n.  in  vlioiu  the  movements  were  ol  a  most  violent  character, 

-.iir  •ir^H*--ii  <.■!'  urates  tmd   phophates  was  enormoui-.     The  specific  gravity 

i-  bi;;h.  Hri4— ItKiO,  and  the  urine  is  of  small  volume  each  day.     The  amount 

■A  ibe  fhlorides  i#  diminished  in  proportion  to  the  urea. 

<i.iwerri  mentions  a  peculiar  pigment,  "urohiematoi>or[ihyrin,"  which  was 
■ii-v-.vernl  by  McMuun  in  the  urine  of  rheumatism,  as  liaving  also  been 
f-uD'l  in  i-horea  by  fiarrod.  Herter' refers  to  the  peculiar  red  color,  cosin- 
l;k^.  t«ii  which  he  say.*  is  not  due  to  urobihn. 

M-iiL»l  <li.-^urlmnces  are  frequently  met  with  in  choreic  children,  although 
■.:-  if»-  majority  of  tases  there  is  no  grave  trouble.  The  temper  is  almost 
iu.  ariablv  irritable,  and  there  are  frequent  hysterical  outbreaks,  and  the 
:.  i-1  t-  iiki-ly  to  Ik-  averie  and  headstrong.  I'herc  is  a  markcil  change  in 
n-  ntt-ntai  iK>werw,  the  child  is  unable  to  apply  its  mind  to  study  or  to  fix 
■■-  sitcnii'in  for  any  length  of  time.  Occasionally  there  is  distinct  evidence 
■ ;'  in-^inity  in  a  mild  degree,  and  melancholia  has  been  met  with.  In  rare 
;=-ian'*^  there  is  an  outbreak  of  acute  mauia,  and  when  tht^  occurs  it  is 
*--»-iat*^  with  a  very  violent  form  of  chorea,  giving  rise  to  what  Ihls  been 
>— T-itt**l  as  chorea  insaniem*.  We  shouhl  not  overhKik  the  fact  of  the 
rn-ijial  'U-terioration  in  ca^es  of  chorea,  and  it  is  of  great  iiiipi>rliii»c  to  ini- 
^.r--—  u[H>ii  the  minds  of  the  parents  that  the  children  are  not  responsible  tor 
a-ariv  of  their  acts,  and  too  much  should  not  be  expected  of  them. 

I  "..nvuL-ive  attacks  are  rare  as  a  complication  in  chorea,  (iowcrs  speaks  of 
a  '-arv  iu  which  the  choreic  movements  were  severe,  but  whii'h  had  nccasional 
j!;j'*k--  in  which  there  was  apparent  loss  of  coiisi'iimsness  and  pccnliiir  con- 
T-ijl-i'.ii-.  iu  which  the  heail  was  turned  to  the  riglit,  the  light  arm  and   Ic;; 

VoiL  U..  I'^O.  p.  f*2.  ■  Dlkgnoaliof  Dlieaaeior  Itic  Nervous  Sjroiciu,  [i.  .V/i. 
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presented  violent  cHoreic  movements,  while  the  left  arm  was  stretch 
the  fingers  everted,  and  the  whole  limb  in  a  state  of  cataleptic  r 
Epileptic  seizures  are  also  rare  as  a  complication,  although  thev  are  oc 
ally  met  with,  and  sometimes  one  sees  a  patient  whose  attacks  of  e 
date  from  an  attack  of  chorea.  Gray*  mentions  cases  which  he  has  i 
which  there  was  temporary  loss  of  consciousness,  like  petit  mal.  Th 
says,  may  develop  into  a  grave  form,  with  symptoms  of  meningitis  or  e 
alitis,  from  whicli  the  patient  dies. 

The  tendon  reflexes  in  chorea  are  frequently  disturbed  to  some  extc 
have  made  a  study  of  this  condition  and  find  that,  while  in  a  majo 
cases  the  knee-jerks  and  other  reflexes  are  normal,  in  quite  a  consid 
number  the  knee-jerks  are  either  absent  or  they  may  be  described  as 
cious;    that  is,  the  knee-jerks  may  be  absent  at  one  moment  and 
next  an  involuntary  movement  of  the  child  causes  a  re-enforcement,  ai 
response  to  a  tap  upon  the  patella  tendon  is  prompt  and  energetic, 
are  some  cases,  however,  in  which  the  knee-jerks  cannot  be  developed 
any  circumstances.     In  614  cases  in  the  series  at  the  Philadelphia  Infi: 
for  Nervous  Diseases  the  reflexes  were  normal  in  239 ;   in  180  thej 
increased ;  in  56  they  were  diminished ;  and  in  86  they  were  absent  altoc 
In  42  cases  it  is  recorded  that  the  knee-jerks  were  capricious ;    in  3o 
were  irregular,  but  diminished ;   and  in  8  they  were  increased,  but  irrSj 
In  14  cases  the  knee-jerks  could  be  elicited  on  one  side  only. 

This  irregularity  in  the  knee-jerks  is  an  interesting  phenomenon,  i 
contrary  to  what  one  would  expect.  At  first  sight  it  would  seem  pro 
that  the  knee-jerks  would  always  be  increasefl,  on  account  of  the  coi 
re-enforcement  which  should  be  present  from  the  ever-moving  muscles  ; 
we  found  that  in  only  29  per  cent,  of  the  cases  which  we  examined  wei 
knee-jerks  increased,  and  in  145,  or  nearly  24  per  cent.,  of  the  cases  the 
jerks  were  either  absent  or  diminished  in  some  degree.  D.  B.  Lees'  re 
a  case  of  chorea  in  a  child  in  which  the  patellar  reflexes  were  absent 
believes  that  this  demonstrates  that  the  motor  cells  in  the  cord  are  aff 
in  this  disease. 

Trophic  changes  are  shown  in  chorea  in  the  ease  with  which  slight  sera 
or  injuries  become  irritated  and  inflamed.     It  is  very  common  in  chil 
who  are  suftering  from  jm  aggravated  form  of  chorea  to  find  them  co^ 
with  sores  and  suppurating  scratches,  which  heel  slowly.     I  saw  recentl 
old  woman,  who  had  violent  hemichorea,  in  whom  the  whole  side  was  cov 
with  bruises,  and  the  hand  and  arm  were  of  a  deep  purple  hue,  loo 
almost  like  beginning  gangrene.     The  other  arm  and  hand  were  discol 
also,  but  in  a  lesser  degree.     Callosities  occur  on  the  knuckles,  elbows, 
knees  from  the  friction  to  which  they  are  exposed  in  extreme  cases,  and 
are  greater  than  would  occur  in  a  healthy  child  from  the  same  amoui 
irritation.      LloycP  mentions  the  case  of  a  young  girl,  w4io,  in  the  t 
month  of  pregnancy,  became  choreic.     In  the  fifth  month  an  abscess  of 
breast  developed,  and.  although  incised  several  times,  sinuses  formed,  ai 
did  not  heal  for  several  weeks.     It  was  thought  to  have  resulted  fron 
injury  in  some  of  the  patient's  violent  movements.    Ogle*  reports  one  cae 
which  there  was  a  bed-sore  on  the  sacrum ;    and  another,  a  child  of  » 
years,  in  whom,  during  an  attack  of  chorea,  there  were  subcutaneous  abec 
of  the  heeb<,  shoulders,  and  thorax.    The  case  terminateil  fatally.    In  a  t 
patient,  a  girl  of  seventeen  years,  there  was  inflammation  of  the  alv< 

1  Nervous  Disea8e«i,  p.  406.  3  Clinical  Journal,  London,  March  8, 18£ 

3  Hirst's  System  of  Obstetrics,  vol.  II.,  p.  596. 

♦  British  and  Forei^fn  Med.-Chlr.  Rev.,  vol.  xli.,  p.  233. 


I  uuck  of  chorea.  Osier  says  that  he  has  seen  erythema  nodosum  and 
jpoiic  iirticaT'&.  He  also  says  that  an  aggravated  condition  of  rheumatic 
■rparm.  known  as  Schonlein's  peliosie  rneumatica,  sometimes  occurs  in 
ana.  English  irriters  speak  of  subcutaneous  tibrous  nodules,  such  as  are 
Dtnited  with  rheumatism,  being  seen  in  chorea.  The  Collective  Investiga- 
B  Cofmnittee  of  the  British  M^ical  Association  reports  7  cases  out  of  439 
Thich  they  were  met  with.  These  eruptions  are  nirther  evidence  of  the 
utertioD  tietween  rheumatism  and  chorea. 

Dr.  C-  H,  Brown  {Journal  of  Menial  and  Nervove  Di»ea*e,  August,  1893) 
■cte  a  renuu-kable  instance  of  subcutaneous  nodules  in  a  ease  of  chorea 

rio.w. 
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trophied,  its  impulse  was  diffused,  and  its  action  markedly  exaggerated, 
was  a  mitral  regurgitant  murmur  heard.  One  hundred  and  fifty  tun 
actual  count,  varying  in  size  from  the  head  of  a  pin  to  an  almom 
discovered  over  the  aorsal  surface  of  the  whole  body,  and  were  esp 
marked  over  the  joints.  They  were  subcutaneous,  of  a  soft  consistenc 
under  the  microscope  were  found  to  consist  ^f  "  young  granulating  com 
tissue." 

Duration.    The  duration  of  an  attack  depends  upon  the  severity 
case,  and  varies  from  three  weeks  to  three  months.     The  average  dura 
agreed  by  writers  on  this  subject  to  be  ten  weeks.     The  attack  ma 
into  months,  and  it  is  not  unusual  to  see  cases  which  have  lasted  six  d 
and  more.     These  cases,  however,  have  almost  invariably  begun  with 
toms  of  great  severity.     The  violent  movements  rarely  last  more  than  i 
three  weeks,  and  under  favorable  circumstances  do  not  persist  even  » 
as  that.     Cases  are  met  with  which  have  lasted  for  two  or  three  years.   ' 
however,  are  rare,  and  the  statement  of  the  parents  in  regard  to  the  du 
of  an  attack  is  to  be  taken  with  allowance  for  unintentional  misstatei 
They  frequently  state  that  the  child  has  suffered  from  chorea  contini 
for  several  years,  but  have  failed  to  take  into  consideration  the  remi 
which  have  lasted  for  eight  or  nine  months  of  each  year.     Mild  attack 
last  only  for  two  or  three  weeks.     Occasionally  cases  become  chronw 
continue  during  the  entire  life  of  the  patient.     Growers  quotes  a  case  ' 
had  begun  in  youth  and  continued  until  sixty-six  years  of  age,  and  I 
myself  seen  two  cases  which  began  in  infancy,  and  persisted  in  one  case 
the  thirtieth    year  and  in  the  other  until  the  thirty-fifth  year.     Th€ 
should  be  borne  in  mind,  however,  that  the  more  severe  the  attack  the  1 
will  its  duration  be. 

Recurrence.     Relapses  are  comparatively  frequent  in  chorea.    O 
961  cases  of  the  Infirmary  series,  341  had  more  than  one  attack.     Thi 
slightly  larger  proportion  than  that  given  by  Gowers,  who  states  that 
third  of  the  cases  which  he  had  analyzed  had  two  or  more  attacks.     O 
341  cases  who  had  more  than  one  relapse,  219  suffered  from  two  attacli 
had  three  attacks,  29  had  four  attacks,  13  had  five  attacks,  2  had  six  att 
2  had  seven  attacks,  1  had  eight  attacks,  2  had  nine  attacks,  and  1  wa£ 
to  have  had  twelve  or  more  attacks.     Girls  are  rather  more  liable  to  r 
rence  than   boys.      The  danger  of  a  relapse   usually  ceases   aft«r  su 
years  of  age  in  either  sex.    It  is  unusual  in  lx)ys  to  have  a  relapse  aft^r  t^ 
years  of  age,  but  in  girls  the  relapses  continue  until  they  are  sixteen  or  8( 
teen.     Evidences  of  organic  heart  trouble  are  more  frequent  in  cases  ^ 
have  relapses  than  in  first  attacks,  and  it  is  quite  common  to  find  pat 
who  return  with  a  second  attack  of  chorea  to  have  cardiac  murmurs, 
interval  between  the  first  and  second  attack  is  usually  nine  to  twelve  mot 
occasionally,  but  rarely,  the  relapse  occurs  after  two  or  three  months ;  bu 
a  rule,  the  recurrence  takes  place  at  about  the  same  period  of  the  year  as 
in  which  the  first  attack  took  place.     This  statement  is  not  in  accordance 
Gt)wers's  observations,  who  says  that  there  is  no  uniformity  in  the  time  of 
year  in  which  recurrences  take  place,  although  he  admits  that  there  an 
markable  exceptions.     In  my  own  observation,  however,  a  patient  who 
had  an  attack  one  spring  Ls  liable  to  have  a  return  the  spring  following,  i 
if  this  period  of  the  year  is  escaped  on  the  first  year,  it  is  likely  that  on 
second  year  there  will  be  a  recurrence  at  the  same  season. 

Fright  is  an  occasional  cause  of  the  recurrence,  but  in  many  cases  no  di 
cause  is  to  be  traced,  unless  it  may  be  the  influence  of  overstudy,  or  of 
depressing  influences  of  the  combined  causes  connected  with  school,  w 
have  predisposed  to  a  first  attack.     Successive  attacks  of  chorea  are  usu 
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much  like  the  first,  but  they  do  not  invariably  affect  the  same  side  as  any 
previous  attack.  A  patient  seen  recently  had  the  first  attack  involving  the 
right  side,  and  the  second  attack  in  which  the  left  side  was  only  afiected. 
Sacoeeding  attacks  are  rarely  as  severe  as  the  first,  and  yield  more  promptly 
to  treatment ;  occasionally,  however,  the  second  or  even  the  third  attack 
may  be  of  great  severity. 

Morbid  Anatomy  and  Pathology.  There  is  scarcely  any  disease  in  which 
the  pathology  is  so  unsettled  as  in  St.  Vitus'  Dance,  notwithstanding  the 
&ct  that  a  great  number  of  carefully  made  autopsies  have  been  recorded. 
Almost  every  observer,  however,  has  reported  different  conditions.  S4e  col- 
lected 84  cases  in  which  post-mortem  examinations  had  been  made,  but  in  16 
of  these  no  changes  in  the  brain  or  nervous  centres  were  found.  In  32  there 
were  discovered  lesions  of  some  kind  in  the  brain  and  nervous  centres,  and 
in  the  remainder  some  inflammatory  changes  were  found  in  the  serous 
membranes.  In  29  of  these  cases  there  were  evidences  of  cardiac  disease. 
This  writer  believed  that  in  but  few  cases  of  chorea  was  death  the  result  of 
heart-disease,  but  considered  that  the  majority  of  deaths  should  be  referred 
to  Dervous  excitement  and  anaemia.  On  the  other  hand,  of  80  fatal  cases 
collected  by  Sturges,  the  heart  was  healthy  in  only  5.  The  embolic  theory 
which  was  advanced  by  Hughlings  Jackson  has  been  accepted  by  many 
writers  as  a  plausible  and  attractive  view.  The  fact  of  the  frequent  associa- 
tion of  endocarditis  with  chorea,  with  the  possibility  that  minute  vegetations 
may  be  washed  into  the  capillaries  of  the  brain,  gives  strength  to  this  theory. 
It  does  not  prove  it,  however,  because  in  a  large  number  of  cases  of  chorea 
in  which  death  has  occurred  no  endocarditis  has  been  found,  and  Gowers 
uid  others  have  examined  the  brain  of  many  fatal  cases  of  chorea  without 
findmg  emboli. 

The  experiments  of  Angel  Money  on  animals  also  lent  some  force  to  the 
embolic  theory.  This  writer  injected  lycopodium  into  the  carotids  of  ani- 
niak,  producing  thereby  movements  like  chorea,  and  after  death  he  found 
capillary  plugging  in  the  brain  and  cord ;  the  symptoms,  however,  in  the 
suojects  or  >ioney's  experiment  were  different  from  those  in  true  chorea,  and, 
moreover,  it  is  well  known  that  many  lesions  in  the  brain  give  rise  to  choreoid 
movements.  The  symptoms  of  capillary  embolism  in  the  brain,  such  as 
vertigo  and  drowsiness,  are  absent  in  chorea,  as  has  been  pointed  out  by 
Sturges.  Grolgi  found  calcification  of  the  cells  of  Purkinje  in  the  cerebellum 
of  one  case. 

Lastly,  the  theory  of  microbic  infection,  as  a  cause  of  chorea,  has  been 
•<ivanced  within  the  past  few  years.  Don  kin  and  Hobb  (Medical  Times  and 
^^^^^iette^  Nov.  1,  1884)  found  rod-like  bodies  in  the  blood  of  a  patient  dying 
of  chorea,  and  Richter  (  Western  Ixincety  vol.  xii.,  p.  529)  discovered  cocci  in 
the  blood  of  another  case.  Berkeley,  in  a  valuable  paper  on  chorea  insaniens 
(Mw  Hopkins  Reports,  vol.  i.,  1891),  strongly  urges  the  infectious  origin  of 
chorea,  and  in  the  fatal  case  which  he  described,  in  which  the  most  elaborate 
Md  thorough  microscopic  and  bacteriological  examinations  were  made,  evi- 
dences of  microbic  infection  were  discovered.  PianLse*  accepts  the  theory  of 
^  infectious  ori^n  as  the  result  of  bacteriological  examinations  in  a  case  of 
•'^te  chorea  which  terminated  fatally.  This  author  obtained  a  bacillus  from 
the  cervical  cord  of  the  patient,  which,  inoculated  in  dogs,  caused  the  appear- 
^'^ceof  the  disease.  Dana  is  also  an  advocate  of  this  view,  and  supports  it  by 
^he  report  of  the  following  case  {American  Journal  of  the  Medical  Sciences, 
January,  1894)  :  The  patient  was  thirty-four  years  of  age,  and  had  repeated 
wtacb  of  chorea  following  acute  rheumatism  at  the  age  of  fourteen  years.    The 

1  Annual  Medical  Sciences,  1894,  toI.  li.,  C.  p.  29. 
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last  attack  was  of  eight  months'  duration,  and  was  excessively  violent  u 
death  of  the  patient,  which  resulted  from  exhaustion.  At  the  autopsy 
leptomeningitis  of  the  convexity  of  the  brain  was  found,  and  menii 
the  upper  part  of  the  spinal  cord.  There  was  also  a  slight  degree  of  m 
encephalitis.  Hyaline  bodies  were  found  in  the  brain  cortex,  and  dip 
in  small  numbers  were  found  in  the  proliferating  tissues  between  the  m» 
and  the  brain.   There  was  no  endocarditis,  and  the  heart  was  otherwise  i 

Dana's  deductions  from  this  case  are  that  it  shows  that  there  is 
relationship  between  many  of  the  chronic  spasmodic  disorders  of  ir 
types  and  the  chorea  of  Sydenham.  Secondly,  that  it  confirms  the  vi< 
generally  accepted  that  chorea  is  a  vascular  and  humoral  disease,  and  t 
that  it  gives  weight  to  the  belief  that  there  is  in  some  cases,  at  least,  a  s 
which  produces  the  disease.  He  thinks  that  there  is  nothing  which 
explain  the  phenomena  of  the  disease  so  well  as  to  suppose  that  the  i 
virus  producing  chorea  is  a  microbe,  and  perhaps  some  special  form 
diplococcus. 

It  seems  to  me  that  the  explanation  of  all  these  differences  in  th 
mortem   findings  which    have   been    recorded   by   numerous   obsen 
to   be  found   in  the  fact  that  the  autopsies  have  been   made  in 
different  forms  of  chorea,  and  usually   in   cases  of   long  standing 
that  the  observers  have  examined  their  cases  from  var}ang  stand 
In  nearly  all  of  the  fatal  cases  of  chorea  which  have  been  examine 
mortem,  totally  different  conditions  have  existed  from  what  are  present 
ordinary  chorea  of  childhood.     In  many  some  CTave  complication  like 
carditis  or  meningitis  was  the  cause  of  death.     In  Berkeley's  case  the  j 
died  of  chorea  insaniens,  which  is  altogether  unlike  Sydenham's  cho: 
many  respects,  and  in  this  case  not  only  were  there  many  symptoms  of  oi 
disease  during  life,  the  patient  having  had  a  distinct  attack  of  men 
followed  by  choreic  movements  four  years  before  the  final  attack,  but 
autopsy  endocarditis  was  found,  and  the  microscope  revealed  leptomeni 
In  Dana's  case  the  patient  had  had  repeated  attacks  of  chorea,  the  last  of 
had  persisted  for  eight  months,  and  he  died  at  the  age  of  thirty-four 
As  was  to  have  been  expected,  coarse  brain  lesions  were  found.     CI 
leptomeningitis  and  some  meningitis  of  the  upper  part  of  the  cord 
present.     The  age  of  this  patient  and  the  duration  of  the  attacks  mi 
unlike  a  case  of  Sydenham's  chorea ;  nevertheless  the  findings  were  of 
as  pointing  to  the  seat  and  nature  of  the  lesions  likely  to  exist  in  the  c 
of  childhood. 

We  must  bear  in  mind  the  fact  that  there  are  several  separate  for 
chorea,  and  the  pathology  of  each  must  necessarily  be  more  or  less  difie 
also,  we  should  not  forget  that  coarse  brain  lesions  in  many  regions  giv 
to  choreic  movements  which  do  not  constitute  typical  chorea.  It  is  impo 
to  believe  that  an  attack  of  chorea  which  has  been  brought  on  by  frighl 
which  has  been  completely  cured  in  seven  or  eight  weeks,  can  have  bee 
result  of  structural  cnanges  such  as  have  been  described  by  the  writers  qi 
above. 

In  chorea  most  of  the  symptoms  point  to  the  cerebral  cortex  as  the  w 
the  disease,  with  the  motor  region  principally  involved.  This  view  is  1 
out  by  the  fact  that  in  many  cases  the  movements  are  markedly  unilai 
and  this  could  hardly  be  the  case  were  the  spinal  cord  the  seat  of  the  di» 
besides,  in  chorea,  the  movements  cease  during  sleep.  The  face  is  frequ* 
affected,  and  the  arm  more  frequently  than  the  leg.  The  intellectual  dia 
ances  which  are  present  in  chorea  also  point  to  the  brain. 

The  pathology,  tlien,  of  chorea  may  oe  stated  as  follows : 

That  in  acute  cases  the  disease  is  due  to  nutritive  changes  in  the  cort 
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the  brain,  the  motor  region  being  more  affected  than  elsewhere ;  that  the 
cause  of  these  nutritive  changes  may  be  either  fright  or  mental  strain,  like 
overstudy ;  and  in  some  cases  the  changes  are  due  to  an  alteration  in  the 
blood.  This  blood  change  is  the  result  of  some  toxic  condition,  which,  while 
not  identical  with  acute  rheumatism,  is,  no  doubt,  allied  to  it. 

It  is  more  than  likely  that  in  some  cases  there  is  an  infectious  process  from 
i  bacillus ;  but  in  the  present  state  of  our  knowledge  we  are  without  facts  to 
prove  that  transient  nervous  diseases  are  caused  by  microbic  infection.  In 
acute  chorea  there  are  no  gross  changes  in  the  nerve  centres,  and  in  many 
cages  even  the  microscope  will  not  reveal  any  departure  from  health.  If  the 
disease  lasts  long  enough,  changes  will  invariably  be  found  by  the  micro- 
scope. The  most  constant  of  these  are  vascular.  The  capillary  vessels  of 
the  cortex  will  probably  be  found  dilated,  and  there  may  be  plugging  of  the 
calibre  of  the  vessels.  Hyaline  bodies  are  to  be  looked  for  in  the  cortex,  and 
the  nerve  cells  will  be  more  or  less  altered.  In  some  cases  lesions  will  be 
found  in  the  pvramidal  tracts,  lenticular  nuclei,  and  in  the  spinal  cord. 

Diagnosis,  ^here  is  seldom  any  difRculty  in  recognizing  a  case  of  chorea, 
as  the  symptoms  are  usuaUy  characteristic,  and  atypical  cases  are  rarely  met 
with.  Imitative  and  hysterical  chorea  may  be  mistaken  for  that  of  Syden- 
ham ;  but  in  the  first  the  history  of  the  patient  and  the  character  of  the 
movements  will  show  the  true  nature  of  the  affection.  Hysterical  chorea  is 
almost  always  seen  in  patients  over  seventeen  years  of  age,  and  the  move- 
ments are  more  rhythmical  and  appear  to  be  under  the  influence  of  the 
patient's  will,  as  they  increase  in  severity  whenever  the  patient  is  under  ob- 
servation ;  moreover,  the  general  aspect  and  conduct  of  the  patient  shows  the 
presence  of  hysteria.  The  athetoid  movements  in  infantile  hemiplegia  some- 
what resemble  chorea,  but  the  presence  of  paralysis  and  contractures  and  the 
diflerent  character  of  the  movements  in  the  former,  together  with  the  chronicitjr 
of  the  affection  and  the  want  of  influence  of  treatment,  make  the  diagnosis 
clear.  Chorea  can  scarcely  be  confounded  with  epilepsy,  although  Sachs  has 
referred  to  a  case  of  petit  mal,  in  which  the  patient  was  supposed  to  have 
chorea.  The  irregular  movements  in  disseminated  sclerosis  may  l)e  mistaken 
for  chorea,  and  this  affection  is  also  met  with  in  children.  The  movements, 
however,  consist  in  an  intention  tremor,  and  there  is  frequently  nystagmus ; 
the  onset  of  the  disease  is  gradual ;  it  is  of  long  duration,  and  is  not  bene- 
fited by  treatment. 

Prognosis.  This  is  almost  invariablv  favorable.  Death  from  chorea  Is  rare. 
In  the  rejx)rt  of  the  British  Medical  Association  Investigating  Committee 
there  was  found  a  mortality  of  only  2  per  cent.  Guillemot  (Th6>e  de  la 
Faculty  de  Parir*,  Annual  Medical  Science.'*^  1894,  vol.  ii.,  c.  30),  in  a  study  of 
720  cases,  ol>served  18  deatlLs,  or  2.5  per  cent.,  and  in  none  of  his  cases  wjis 
there  a  death  under  seven  years  of  age.  In  Philadelphia  in  seventy-four 
years,  from  1807  to  1881,  among  the  deaths  from  all  causes  there  were  but 
HXty-four  attributed  to  chorea.  Of  these  thirty-eight  were  under  twenty 
years  and  twenty-six  over  that  age.  It  is  seldom  fatal  in  young  children,  and 
death,  as  a  rule,  Ls  the  result  of  some  intercurrent  disease,  like  endocarditb* 
or  meningitis.  Hutchinson  (Philadelphia  Medical  Time.'*,  vol.  vi.,  page  535) 
recorded  a  fatal  ca<e  in  a  bov  of  twelve  vears,  who  died  two  davs  after  his 
admission  to  the  Pennsylvania  Hospital.  The  chorea  began  after  several 
days  of  headache  and  rheumatic  pains.  The  movements  were  excessive,  and 
thechiM  dietl  apparently  from  exhaustion.  In  this  ca-^^e  the  heart  was  found 
disea«<ed,  the  aortic  valves  esj)ecially  being  involved.  In  chorea  insaniens  the 
mortality  b»  great.  Fatal  cases  usually  are  mot  with  in  fii-st  attacks,  but  Sachs 
mentions  a  case  which  occurred  in  his  own  practice  of  a  child  who  died  in  his 
hjcoikI  attack. 
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Occasionally,  an  attack  of  chorea  runs  a  rapidly  fatal  couree.  Cc 
Beale*  have  reported  the  case  of  a  girl  of  nine  years  who  died  after  an 
of  but  five  days*  duration.  Aftet  the  first  two  days  the  movemen 
excessively  violent,  and  the  child's  face  wore  a  ternfied  expression, 
was  a  systolic  murmur  heard  at  the  apex.  The  pulse  ranged  from  160 
per  minute,  but  the  temperature  never  rose  above  101°.  There  was  i 
culty  m  deglutition.  At  the  autopsy  the  lungs  were  congested,  and  vege 
were  found  on  the  mitral  valves  at  the  insertion  of  the  cordse  tendinea 
brain  and  cord  appeared  healthy,  but  the  pons  and  medulla  were  anae 

Recovery  usually  takes  place  after  a  few  weeks,  and  the  child  ther 
as  well  as  ever,  although  it  is  not  infrequently  the  case  that  for  several  i 
after  the  child  is  apparently  well  there  may  be  occasionally  detected 
movements  or  some  awkwardness  in  the  actions,  if  the  child  is  cloa 
served.  In  giving  a  prognosis  as  to  the  length  of  an  attack  we  m 
guarded,  as  the  circumstances  surrounding  the  case  influence  recovery  h 
The  care  and  attention  which  can  be  given  to  a  patient  make  a  great 
ence  as  to  the  duration  of  the  attack. 

Treatment.    Like  aU  diseases  which  are  either  self-limited  in  durat 
are  incurable,  chorea  has  almost  an  unending  number  of  remedies, 
hardly  necessary  to  go  over  the  long  list  of  therapeutic  a^nts  whid 
been  employed,  but  I  will  refer  only  to  those  which  have  borne  the 
experience  and  are  principally  used  at  the  present  day.    The  first  anc 
important  factor  in  the  treatment  of  chorea  is  complete  rest  of  mint 
body  and  the  removal  of  all  excitement  and  external  irritants.    Ever 
should  be  careftilly  examined  for  reflex  irritation,  and  should  any  be  p 
it  should,  if  possible,  be  removed  at  once.     An  examination  or  the  i 
important  in  all  choreic  children,  and  although  it  is  rarely  the  case  thi 
rection  of  ocular  defects  has  an  immediate  influence  on  the  choreic  i 
ments,  the  course  of  a  case  is  tedious  and  prolonged  unless  any  existing 
strain  is  removed.     Genital  irritation  should  be  looked  aft^r,  and  an  adl: 
prepuce  or  clitoris  should  be  relieved. 

In  almost  all  cases  it  is  essential  that  the  child  should  be  removed 
school  and  study,  and  disturbing  influences,  like  exciting  games,  shou 
forbidden.     The  other  children  in  a  family  are  oft«n  irritating  to  a 
whose  nervous  system  is  so  much  disturbed  as  it  is  in  chorea,  and  it  i 
quently  of  great  importance  to  remove  the  patient  from  home,  or,  at  any 
to  seclude  him  as  much  as  possible.     But  little  physical  exercise  shou 
allowed,  and  in  many  cases  absolute  rest  in  bed  is  requisite.     In  the  vi 
forms  of  chorea  the  patient  is  compelled  to  keep  in  b^,  as  he  is  unable 
up  ;  but  even  where  the  violence  of  the  movements  does  not  necessitat 
recumbent  position,  rest  in  bed,  with  quiet  surroundings,  is  ofl«n  the 
plan  of  treatment.     Should  the  patient  be  kept  in  bed,  it  is  well  to 
gentle  massage  given  once  or  twice  a  day,  as  it  keeps  up  the  nutrition  oi 
muscles  and  also  has  a  soothing  influence.     It  is  of  great  importance  to  a 
mental  irritation  and  restlessness  by  means  of  a  cheerftil  room  and  a  plei 
nurse.     In  cases  in  which  the  movements  are  excessive  care  must  be  tak< 
prevent  the  patient  from  injuring  himself.     He  should  be  put  in  a  bed 
padded  sides,  and  it  is  necessary  to  have  these  extend  high  above  the 
tress,  so  that  the  patient  may  not  thro^v  himself  out  of  bed  in  his  contort 
This  accident  has  come  un(\er  rav  ol>servation,  even  where  the  sides  oi 
bed  were  two  feet  high.     If  a  suitable  bed  cannot  be  obtained,  the  pa 
may  be  placed  on  a  mattress  upon  the  floor.     Dr.  John  Abercrombie  has 
gested  the  use  of  a  hammock  in  which  the  patient  may  be  slung.     The  inj 

1  BriUsh  Medical  Journal,  April  14, 1888. 
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which  may  be  received  by  a  choreic  patient  by  striking  himself  against  hard 
objects  sometimes  take  an  unfavorable  course,  owing  to  the  cachectic  condi- 
tion of  the  patient,  and  may  run  into  blood-poisoning  and  cause  death  in  this 
way.  Should  bed-sores  occur  it  may  be  necessary  to  use  a  water  bed,  but 
the  water  bed  is  not  always  a  satisfactory  arrangement  for  a  choreic  patient, 
on  account  of  the  ease  with  which  it  is  shaken  oy  every  movement. 

One  should  not  forget  the  risk  of  taking  the  temperature  of  a  choreic 
patient  in  the  mouth  for  fear  of  the  thermometer  being  bitten. 

The  utmost  cleanliness  should  be  observed  in  the  patient  and  his  surround- 
ings by  means  of  daily  bathing  and  frequent  changes  of  the  bed  linen,  and 
the  bowels  should  be  kept  open  and  the  skin  in  a  healthy  condition.  In 
many  cases  the  skin  is  harsh  and  dry,  and  it  is  beneficial  to  give  an  occa- 
sional hot-air  bath  or  to  administer  diaphoretics.  The  patient's  hair  should 
be  cut  short,  so  as  to  avoid  the  irritation  which  arises  from  combing  it,  and 
cloeely  cropped  hair  also  keeps  the  scalp  cooler.  Plenty  of  wholesome  food 
should  be  provided,  and  in  cases  in  which  deglutition  is  interfered  with  minced 
meat,  brotns,  and  milk  should  be  given  freely.  Cocoa  or  chocolate  is  taken 
readily  by  children  and  are  extremely  valuable  articles  of  diet. 

Many  patients  do  verj'  w^ell  without  the  use  of  drugs,  provided  rest,  quiet, 
and  seclusion  can  be  enrorced.     In  hospitals  it  is  seldom  necessary  to  adminis- 
ter medicines,  except  when  the  movements  are  extremely  violent.     In  private 
practice  it  is  difficult  to  enforce  absolute  rest,  except  in  those  cases  where  the 
means  of  the  family  will  permit  of  the  employment  of  a  trained  nurse.    The 
advantages  of  rest  are  often  seen  in  cases  w^hich  have  resisted  treatment  bv 
drags  for  weeks,  and  who  are  cured  after  a  few  days  of  absolute  rest  in  bed. 
Drugs,  however,  are  not  without  distinct  influence  on  the  course  of  chorea, 
and  we  have  daily  evidence  of  this  in  the  cases  which  are  cured  at  the  out- 
patient services  of  our  hospitals.     The  duration  of  an  attack  is  undoubtedly 
cut  short  by  certain  medicines,  and  we  frequently  see  cases  which  have  had 
no  treatment  and  have  remained  stationary,  or  have  been  growing  worse  for 
months,  which  are  cured  within  a  short  time  bv  the  administration  of  suitable 
remedies. 

Among  the  various  drugs  which  have  been  given  in  chorea  arsenic  is,  by 
«^»  the  most  efficacious.     There  can  he  but  little  question  a^i  to  the  marked 
^Wive  influence  which  it  has  upon  the  disease.     Among  the  other  remedies 
*'''ieh  have  l>een  used  with  success  mav  be  mentioned  strvchnine,  the  salts  of 
^"^c,  the  sulphate,  oxide  and  bromide,  nitrate  of  silver,  belladonna,  cimici- 
^^  conium,  antipyrine,  and  salicylate  of  sodium.     The  use  of  sedatives  in 
^fuinan'  cases  of  chorea  is  not  onlv  unscientific  and  irrational,  but  is  dan- 
t^J^nasand  cannot  fail  to  leave  ill  effects,  which  must  unfavorably  influence 
J^ouvj^escence.    Dujarden-Beauraetz  {Bulletin  (iener.  de  Therapeutique,  March 
l'>,  1  ^94),  in  a  review  of  the  therapeutics  of  chorea,  gives  his  own  experience 
*?^*     that  of  others.     Antipyrine  in  doses  of  4  grammes  ((>()  grains)  per 
i!^^*^  is  recommended  in  chorea  of  rheumatic  origin.     According  to  Legroux 
thb«  tlrug  brings  about  a  cure  in  from  fifteen  to  twenty  days  of  treatment. 
It  u»  to  l)e  ol)serve<l  however,  that  the  author  states  that  the  result  is  best 
*^^[^ined  if  the  remedy  is  used  in  the  declining  period  of  the  nuilady.     In 
J^rionj*  cases  antipyrine  Ls  not  sufficient,  and  then  chloral  in  large  quantities  is 
a'lv^Lsed.     Bouchet  \if\»  given  it  in  doses  of  from  3  to  5  graninu«  in  twenty- 
four  hours  (45  to  75  grains).     Bromide  of  potassium  in  large  doses,  30  to  (iO 
P/Mns  a  day,  is  also  recommended  by  these  writers.     Dujarden-Beauinetz  has 
tntMl  exalgine  in  doses  of  45  grains  daily,  and  Dana  and  Ijowenthal  have 
pven  it  in  still   larger  quantities,  fiO  to  KM)  grains  daily.     Morphine  hjis 
»»«*n  advise<l  as  a  routine  treatment,  but  I  [)lace  it  in  the  same  category  with 
the  clrugg  named  above.     Churton  recommends  its  administration  its  follows : 
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Begin  with  ^  grain  (0.01  gramme)  hypodermically,  immediately  following  by 
inhalation  of  chloroform  wt  a  few  minutes.  Gradually  increase  the  morphine 
to  J  grain,  (0.03  gramme),  ahvays  following  with  chloroform.  K  necessary  the 
chloroform  may  precede  the  injection.  (T.  Churton,  British  M€di4Xil  Journal, 
March  24,  1894.) 

When  we  consider  the  dangerous  results  which  have  followed  the  use  of  all 
these  drugs,  especially  exalgine,  it  seems  to  be  unjustifiable,  to  say  the  least, 
to  administer  these  remedies  in  such  doses. 

Ratchford  (Medical  News,  April  22,  1893),  believing  that  the  pathology  of 
chorea  is  a  scrofulous  ansemia,  recommended  large  doses  of  the  iodide  of  iron. 
I  have  used  it,  however,  w^ithout  as  good  results  as  from  arsenic  Pianese, 
whose  views  on  the  infectious  origin  of  chorea  have  been  referred  to,  treated 
13  cases  with  salol,  and  found  in  his  experience  that  it  is  superior  to  all  other 
drugs ;  he  also  considered  the  favorable  effect  of  this  remedy  an  argument  in 
behalf  of  the  infectious  origin  of  the  disease.  Wood  (Boston  Medical  and 
Surgical  Journal ,  August  24,  1893)  advanced  the  theory  of  the  spinal  origin 
of  chorea,  and  gave  Targe  doses  of  quinine,  because  he  found  that  in  dogs 
this  drug  produced  a  marked  inhibitory  influence  upon  the  cord.  Potts  has 
recorded  a  series  of  cases  which  were  successfully  treated  by  quinine,  and  I 
have  seen  one  or  two  in  which  the  effect  of  quinine  was  good,  but  it  is  by  no 
means  universally  applicable. 

The  best  mode  of  administering  arsenic  Ls  to  give  Fowler's  solution  in 
ascending  doses.  In  children  of  seven  years,  5  drops  three  times  a  day  may 
be  given  as  an  initial  dose,  and,  if  no  idiosyncrasy  against  the  drug  is  mani- 
fested within  three  or  four  days,  the  dose  can  be  increased  by  1  drop  three 
times  a  day  until  physiological  effects  are  seen.  Children  frequently  bear 
from  15  to  20  drops  three  times  a  day  before  saturation  occurs,  and  it  is  very 
rare  to  meet  with  any  grave  effects  when  the  maximum  dose  is  reached. 
Vomiting  or  diarrhoea,  with  pufRness  of  the  face,  headache,  or  pain  in  the 
stomach,  are  indications  for  stopping  the  arsenic.  When  toxic  symptoms 
occur  the  remedy  should  be  suspended  for  two  or  three  days,  and,  as  by  this 
time  tolerance  of  the  drug  is  usually  established,  the  patient  may  begin  again 
with  the  dose  which  was  borne  before  the  toxic  symptoms  were  shown.  In 
the  majority  of  ca.ses,  however,  at  this  period  the  cnoreic  symptoms  are  so 
much  diminished  that  it  is  well  to  resume  the  arsenic  in  small  doses.  If 
arsenic  is  not  well  borne,  it  is  better  to  increase  the  dose  more  gradually,  giv- 
ing but  1  drop  additional  each  day.  At  the  Infirmarv  for  Nervous  Diseases 
we  are  in  the  habit  of  u:iving  the  parents  of  each  chil(l  who  is  taking  arsenic 
for  chorea,  a  printed  slip  of  directions  for  the  gradual  increase  of  the  dose 
and  the  indications  which  should  cause  the  withdrawal  of  the  medicine. 
For  example,  a  child  is  told  to  begin  with  three  drops  three  times  a  day. 
On  the  second  day  the  dose  is  four  drops  in  the  morning,  three  drops  at 
noon,  and  three  droj^  at  night ;  on  the  third  day,  the  dose  is  four  drops  in 
the  morning,  four  drops  at  noon,  and  three  drops  at  night ;  the  increase  to  l>e 
continued  in  the  same  way. 

It  is  (juite  fre<iuent  to  meet  with  various  inflammatory  conditions  of  the  skin 
from  the  large  doses  of  ai>ienic  which  are  given  in  chorea,  and  arsenical  conjunc- 
tivitis is  com[)aratively  common  in  chihlren  who  are  taking  the  drug.  We 
nmst  bear  in  mind,  however,  that  untoward  effects  have  been  reported  from 
arsenic  given  in  medicinal  doses,  and  the  i)atient  should  never  be  allowed  to 
take  arsenic  in  ascending  doses  unless  he  is  under  the  supervision  of  a  phy- 
sician. 

Bars  showed  a  case  before  the  West  Riding  Medico-Chirurgical  Society 
(British  Mt'dicdl  Jonrnnl,  1893,  vol.  i.,  j).  2'>9)  in  a  boy  aged  twelve  years, 
w^io  was  totally  disabled  by  multiple  neuritis  which  followed  the  acimin- 
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kradon  of  liquor  arsenicalis  in  the  treatment  of  an  attack  of  chorea.  The 
maximum  dose  of  arsenic  which  was  given  was  twelve  drops.  The  syrap- 
toDB  suheided  speedily  on  the  withdrawal  of  the  arsenic,  and  the  boy  was 
discharged  from  the  hospital  perfectly  well ;  but  a  month  later  he  was  read- 
mitted with  loss  of  power  in  the  arms,  legs  and  trunk,  and  with  some  anses- 
thena  and  tenderness  over  the  nerve  trunks.  The  tendon  reflexes  were  alisent. 
Ban  considered  the  polyneuritis  due  to  the  arsenic  which  had  been  admin- 
istered. 

As  soon  as  the  acute  symptoms  have  subsided  the  dose  of  Fowler's  solu- 
tion should  be  reduced  to  two  or  three  drops  three  times  a  day ;  and  as  soon 
•8  the  symptoms  have  entirely  ceased  the  arsenic  should  be  withdrawn  en- 
tirelv. 

When  arsenic  is  not  tolerated  by  the  stomach,  I  have  found  cimicifuga  in 
doKS  of  from  ten  to  fifteen  drops  of  the  fluid  extract,  three  times  a  day, 
useful,  and  the  fluid  extract  of  conium  pushed  to  fifty  or  sixty  drops  three 
times  a  day  is  a  good  remedy.  Salicylate  of  sodium  has  been  recommeded 
in  caws  of  rheumatic  origin.  I  have  given  it  a  faithful  trial  in  a  large  num- 
ber of  cases  without  finding  it  of  special  value.  It  is  decidedly  inferior  to 
arsenic,  even  where  there  is  a  clear  rheumatic  history  preceding  the  attack. 
Of  course,  should  there  be  any  symptoms  of  acute  rheumatism  present,  the 
salicylates  are  indicated. 

During  convalescence  iron  may  be  given  in  full  doses,  and  should  be  con- 
tinued until  the  child  is  entirely  restored  to  health.  In  all  cases  in  which 
there  is  marked  anaemia,  iron  should  be  given  from  the  beginning ;  but, 
unless  the  patient  is  distinctly  deficient  in  red  blood  cells,  there  is  no  advan- 
tage in  givmg  iron  in  conjunction  with  arsenic.  As  far  as  my  observation 
goes,  there  is  no  specific  action  in  iron.  Cod-liver  oil  is  often  advantageous 
in  children  who  are  badly  nourished  and  feeble.  General  sustaining  reme- 
dies are  more  or  less  useftil  in  all  cases. 

During  the  decline  of  the  disease  light  gymnastics  and  Swedish  movements 
may  be  used  with  advantage,  but  it  is  not  desirable  to  employ  these  during 
the  acute  stages  of  the  disease. 

In  severe  cases  with  incessant  and  violent  contortions,  in  which  there  is 
sleeplessness  and  sometimes  delirium,  it  is  essential  that  rest  should  be  ol)- 
tained.  Chloral,  in  moderate  doses,  usually  answers  a<imirably  in  these  cases. 
Hyoscine  hvdrobromate  is  sometimes  better  than  chloral  in  producing  (juiet 
?leep.  If  tliese  remedies  fail,  then  morphine  should  be  administered  hypo- 
<iermically. 

A  case  of  excessively  violent  chorea  is  reported  by  HinimeLsbach,  of  a 
vrjune  crirl,  aged  eighteen  years,  who  was  admitted  to  the  Buffiilo  General 
HotipitaT  with  such  an  extreme  case  of  chorea  that  nourishment  could  not 
W  a<lminb»tere<l  bv  either  the  mouth  or  the  rectum  for  some  davs.  Chloral 
and  hyowMue  both  failed  to  give  relief,  but  after  a  hypodermic  injection  of  a 
quarter  of  a  ^rain  of  morphme  the  patient  at  once  improved. 

Oci'asionally  inhalations  of  chloroform  or  ether  may  be  necessary,  and  the 
former  is  most  eflicacious.  Sometimes  the  wet-j)ack  is  very  soothing  in  these 
"ij'es.  In  cases  of  extreme  violence  it  is  of  the  utmost  importance  to  use 
'^pportinjj  measures  and  to  carefully  watch  the  heart's  action,  lest  there  be 
failure  of  thL*  organ.  Should  the  case  become  chronic,  change  of  air  to  the 
'*e*«hore  or  to  the  mountains  often  will  result  in  a  speedy  cure. 
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CHOREA  INSANIENS. 


Chorea  insaniens,  or  maniacal  chorea,  is  a  variety  of  chorea  which  should 
be  considered  separately  from  the  common  type.*  It  occurs  chiefly  in  females 
at  or  soon  after  the  age  of  puberty,  or  as  the  result  of  pregnancy.  The 
mental  disturbance  may  precede  the  choreic  movements,  or,  what  is  more 
common,  the  maniacal  svmptoms  occur  aft^r  the  choreic  movements  become 
violent  and  excessive.  Chorea  insaniens,  however,  must  not  be  confounded 
with  the  form  of  chorea  which  occurs  in  the  chronic  insane.  The  attack  may 
begin  with  movements  of  moderate  intensity,  which  become  rapidly  exces- 
sive, but  frequently  within  a  short  time  the  muscular  spasms  are  violeot  in 
the  extreme,  and  delirium  develops  speedily.  If  the  attack  should  be  acute 
and  severe  and  the  temperature  runs  high,  the  case  is  likely  to  terminate 
fatally  within  a  few  days.  In  milder  cases  there  are  merely  delusions  of  a 
slight  form,  and  the  patient  has  extreme  loquaciousness  similar  to  that  seen 
in  acute  mania.  In  some  cases  the  excitement  subsides  in  a  few  days,  and 
leaves  the  patient  in  a  dull,  listless  and  depressed  state,  and  sometimes  with 
persistent  aelulsions.  A  patient  in  this  condition  may  refuse  all  nourishment, 
which  then  has  to  be  administered  by  force.  This  state  may  pass  away  by 
degrees,  but  in  some  cases  it  has  lasted  for  months  after  chorea  has  ceaseo. 
Golgi  has  reported  a  case  in  which  aft^r  the  subsidence  of  the  acute  stage 
there  was  gradually  increasing  mental  failure  during  a  period  of  ten  years, 
and  death  at  the  end  of  this  time. 


Table  II.— Chorea  Insanirks — 41  Cases. 


Age. 

Male. 

Fe- 
male. 

18 

Recov- 
ered. 

Died. 

Insanity 
contin'd. 

Reference. 

14-25 

5 

8 

10 

5 

Gay,  Brain,  vol.  xii.  p.  149. 

28 

■  •• 

1 

1 

.•• 

Clouston,  Mental  Diseases,  p.  324. 

Adult 

1 

•  •• 

1 

•  ■  • 

■  •■ 

•<          •<             •<          (( 

23 

•  •• 

1 

•  •• 

1 

Bug  knell  and  Take,  Psychological  Med.»  p.  372. 

17 

■  •• 

1 

1 

■  •* 

<i                     <4                 <l                                 41                                         II                          <« 

24 

•  •9 

1 

1 

... 

<(                     <(                 <(                                 II                                         tl                          i« 

19 

1 

•  •• 

•  •• 

1 

Powell,  Brain,  vol.  xii.  p.  157. 

20 

■  •• 

1 

•  •■ 

1 

ti          <«           II          11 

18 

•  •• 

1 

•  •  • 

1 

Osier,  Practice  of  Medicine,  p.  985. 

70 

•  ■  • 

1 

1 

Ferrier,  Lancet,  1891,  vol.  1.  p.  1379. 

20 

■  •  • 

1 

1 

... 

Banlis,  Dublin  Hospital  Gazette,  vol.  vil.  p.  58. 

22 

•  •• 

1 

1 

L.  Meyer.  Archiv  fUr  Psychol.,  vol.  vll.  p.  585. 

19 

1 

•  •  ■ 

1 

J.  Rtissell,  Med.  Times  and  Gaz.,  1869,  vol.  i.  p.  64. 

20 

1 

•  ■• 

1 

•i          li          It       II       li       II         11         «« 

1 

1 

<l                       It                       li                <l                II                •!                    «l                    *• 

56 

"i 

•  •■ 

"i 

B.  Lewis,  Med.  Times  and  Gaz.,  1876,  vol.  U.  p.  280. 

27 

•  •  • 

1 

•  •• 

1 

Berlceley.  Johns  Hopkins  Reports. 

7 

1 

■  •  • 

1 

•  •• 

Gay.  Brain,  vol  xii.  p.  149. 

18 

11 

1     ' 
30 

19 

1 

17 

5 

Goodell,  Amer.  Journ.  of  Obstetrics,  vol  Ul.  p.  140. 

Gray*  records  a  case  of  chorea  insaniens,  and  has  made  an  analysis  of  23 
cases.  I  have  been  able  to  collect  18  additional  cases  from  other  sources. 
Of  these  41  cases  11  were  in  males  and  80  in  females.  The  ages  varied  from 
seven  to  seventy  years  of  age,  the  majority  of  the  cases,  however,  being  be- 
tween seventeen  and  twenty-seven.  In  the  case  recorded  by  Gav  of  a  boy 
of  seven  years,  it  is  rather  doubtful  if  the  patient  had  genuine  cliorea,  and 
the  writer  hinL<elf  admits  that  the  case  was  open  to  question.     Seventeen  of 


1  Chorea  insaniens  was  described  by  Marce.  Memoire  lu  tt  TAcad^mie  Imp^riale  de  M^didiie, 
April,  1859,  who  says  that  this  name  was  first  used  by  Bernt,  of  Prague,  in  1810. 
s  Brain,  vol.  xii.,  1889. 
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these  cages  terminated  fetally,  a  mortality  of  40.1  per  cent.,  and  19  recovered. 
In  five  cases  the  insanity  continued. 

Osier  decribes  the  case  of  a  rirl  of  eighteen  years  of  age,  who  was  employed 
in  a  hotel.  She  was  very  mucn  frightened  by  seeing  two  men  fighting,  and 
dit^ped  a  tray  of  dishes  which  she  was  carrying.  For  this  she  was  severely 
repmnanded,  and  within  two  days  developed  choreic  movements.  She 
almost  immediately  became  maniacal.  The  temperature  rose  to  105^,  and 
death  occurred  at  the  end  of  ten  days.  There  is  no  note  of  an  autopsy 
havine  been  made. 

Berkeley^  records  the  results  of  an  elaborate  examination  made  in  a  case 
of  chorea  insaniens.  The  patient  was  twenty-seven  years  of  age,  and  had  a 
history  of  rheumatism  at  sixteen  years  of  age.  When  she  was  twenty-three 
ehe  had  a  second  attack  of  rheumatism,  after  a  period  of  intense  application 
to  her  studies.  After  she  had  been  ill  for  a  few  days  her  mind  became 
alkted ;  she  was  delirious  for  five  weeks,  and  during  three  weeks  of  this 
time  she  had  choreic  movements.  The  mental  symptoms  and  choreic  move- 
ments disappeared  entirely,  and  the  patient  remained  well  except  that  she 
had  headaches.  The  fatal  illness  began  suddenly  with  jerking  of  the  mus- 
cles, which  awakened  her  in  her  sleep.  Within  a  few  days  mental  symptoms 
developed.  There  was  extreme  restlessness  and  wild  delirium,  and  the  tem- 
perature rapidly  rose,  reaching  105^.  Death  occurred  at  the  end  of  eighteen 
davs.  During  the  illness  a  parotid  abscess  developed.  On  the  admission  of 
the  patient  to  the  hospital  there  was  a  papular  bronze-colored  rash  over  the 
body,  which  was  scaly  in  places ;  ulceration  of  the  pharynx,  and  enlarged 
cervical  and  inguinal  glands.  On  the  under  surface  of  the  cUtoris  was  "  an 
elevated  and  exooriat^  non-indurated  sore."  At  the  autopsy  were  found 
acute  endocarditis,  catarrhal  pneumonia  of  both  lungs,  and  an  abscess  of  the 
parotid  gland.  Neither  the  brain  nor  membranes  showed  gross  changes,  but 
under  the  microscope  a  number  of  lesions  were  found  in  the  brain  and  mem- 
branes. These  were  principally  vascular;  and  Berkeley  believes  that  the 
disease  in  this  ca«ie  was  of  infectious  origin. 

Clouston*  considers  that  maniacal  chorea  and  rheumatic  insanitv  are  anal- 
ogous  conditions,  and  that  the  mental  disorder  is  the  result  of  rheumatic 
p^)L«4)n  in  l>oth,  although  he  admits  we  may  have  choreic  insanity  both  in 
^y  youth  and  in  advanced  life  without  any  acute  rheumatic  symptoms. 
THe  delirium  in  these  cases  he  points  out  as  being  of  an  inco-ordinate  jerky 
tin'l  like  the  muscular  movements. 

Pathobgy.  Chorea  insaniens  is  usually  due  to  either  a  blood-poison  like 
rheumatism,  or  the  absorption  of  septic  material,  or  it  may  occur  in  connec- 
tion with  pregnancy.  Several  cases  have  been  recorded  where  the  disease 
^aj'  the  result  of  fright.  In  the  few  autopsies  which  have  been  recorded 
there  h&«  l)eeu  found  meningitis  or  vascular  changes  in  the  brain,  and  endo- 
faniitu!  has  been  met  with. 

The  prognosis  is  grave,  especially  in  connection  with  pregnancy,  but  the 
youDj^r  the  case  the  greater  is  the  prospect  of  recovery.  The  duration  of 
the  dbease  varies  from  a  few  days  to  several  weeks,  and  occasionally  a  chronic 
^^►ndition  remains  which  lasts  for  years. 

Treatment.  This  consists  in  quieting  the  mental  excitement  and  in  giving 
the  patient  rest.  Hypnotics  are  necessary,  and  various  forms  have  been  used 
^ith  ditferent  degrees  of  success.  Morphine  has  been  found  useful  in  many 
^''^  ami  in  other  instances  chloral  and  hvoscine  hvdrobromate  have  been  of 
S^^ter  efficacy  than  opiates.     It  is  important  to  keep  the  patient  from  in- 

1  Johns  Hopkins  Hospital  Reports,  August,  1891. 
*  Clinical  Lectures  on  Mental  Disorders,  p.  319. 
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juring  herself  by  keeping  her  in  a  bed  with  padded  sides,  and  son 
strapping  the  patient  down  is  found  necessary,  as  such  cases  fi*equentl2 
themselves  by  the  violence  of  their  movements.  As  much  food  as 
given  should  be  used,  and  if  the  patient  is  unable  or  unwilling  to 
voluntarily  nourishment  must  be  administered  by  the  stomach-tube 
enemata. 

CHRONIC  CHOREA. 

Chronic  chorea  embraces  four  classes  of  cases :  First,  a  form  which  is 
tially  chronic  from  its  beginning,  and  may  be  congenital  or  have  its 
at  any  period  of  life ;  secondly,  the  hereditary  form ;  thirdly,  senile  c 
and,  lastly,  those  cases  which  begin  with  an  acute  attack,  but  become  c 
and  last  for  months  or  years,  although  ultimately  they  recover.  Tl 
form  includes  all  of  the  chronic  choreas  which  are  usually  met  with  in  \ 
and  depends  almost  invariably  upon  some  gross  lesion  of  the  brain  or 
cord.     We  meet  with  two  types  of  the  affection :  the  cerebral  and  the  i 

The  first  form  may  begin  at  any  period  of  life,  and  is  frequently  a 
ital.     The  movements  are  more  rhythmical  and  more  continuous  than  tl 
Sydenham's  chorea,  and  have  been  said  by  some  writers  to  resemble  the  c 
which  occurs  in  dogs.    This  is  more  especially  the  case  in  the  spinal  ft 
chronic  chorea.     In  this  variety  there  is  no  mental  disturbance,  and  but 
movements  of  the  face  and  head.     In  the  cerebral  type  there  is  more 
to  be  mental  enfeeblement,  and  disorders  of  speech  are  liable  to  occur, 
progress  of  the  disease  is  very  gradual,  and  the  patient  may  live  to  t 
vanced  age  without  any  material  increase  in  the  symptoms.     As  a  rule, 
ever,  the  patients  do  not  live  beyond  fifty  years  of  age. 

There  is  no  doubt  that  many  cases  of  post- hem iplegic  chorea  or  infi 
diplegias  are  confounded  with  chronic  chorea,  but  the  distinction  can  re 
be  made  if  the  history  and  symptoms  of  the  case  are  closely  followed, 
chell  and  Burr*  have  related  the  case  of  a  young  man,  nineteen  years  ol 
in  whom  the  choreic  movements  l)egan  in  infancy  and  were  probably 
genital.     His  maternal  grandmother  and  mother  suffered  from  chorea  di 
most  of  their  lives.     The  movements  in  this  case  involved  all  of  the  li 
trunk,  and  face,  and  in  it  there  were  occasional  spasmodic  attacks,  ac 
panied  with  rigidity  of  the  legs.     The  patient's  condition  varied :  at  tim* 
was  well  enough  to  earn  his  living,  while  at  other  times  there  were  ex 
bations  in  which  the  movements  were  quite  violent.    Chronic  chorea  is  ii 
able,  and  no  medication  seems  to  alleviate  the  severity  of  the  movem 
except  for  brief  periods. 


HEREDITARY  CHOREA. 

Synonyms:  Huntington's  chorea  and  chronic  progressive  chorea. 

Hereditary  chorea  was  first  described  by  Dr.  C.  O.  Waters  in  a  lett4 
Dr.  Dunglison'  in  1841.  This  letter  contained  an  excellent  description 
remarkable  and  undescribed  form  of  St.  Vitus'  dance,  which  he  says 
somewhat  common  in  the  southeastern  part  of  New  York,  and  was  ki 
among  the  common  people  as  the  "  Megrums."  He  notes  the  characte: 
features  of  the  dbea.se,  namely,  heredity,  the  fact  of  its  rarely  occurring 
fore  adult  life,  and  its  incurability.     He  also  refers  to  the  fact  of  there  I 

1  Transactions  American  Neurolosrical  AasoclatloD,  1890,  p.  8. 
«  Practice  of  Medicine,  vol.  ii.,  p.  246. 
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in  all  cases  a  state  of  mental  deterioration  sooner  or  later ;  in  short,  in  this 
brief  communication,  Dr.  Waters  gives  as  lucid  a  description  of  the  disease 
fts  has  been  presented  by  anyone. 

Inring  W.  Lyon*  also  presented  a  report  on  chronic  hereditary  chorea. 
His  cases,  like  those  Waters,  were  residents  of  the  State  of  New  York ;  and 
he  ak)  alludes  to  the  fact  that  the  families  in  which  these  cases  occurred 
were  popularly  called  "  Megrim  Families." 

Huntm^n,'  however,  wrote  the  firstpaper  on  this  disease  which  attracted 
the  attention  of  the  medical  world.  His  account  was  one  of  great  interest 
and  cleameas,  and  he  believed  that  this  form  of  chorea  which  he  described 
was  peculiar  to  the  eastern  end  of  Long  Island.  His  father  and  grandfather, 
who  nad  practised  medicine  in  this  locality  for  seventy-eight  years,  had  been 
acquainted  for  manv  years  with  certain  families  in  which  chorea  had  existed 
for  generations.  The  name  Huntington's  chorea  has  been  used  in  connection 
with  this  disease  ever  since  this  writer's  account  of  the  disease  was  published. 

The  cases  of  this  malady  observed  in  America  have  been  chiefh^  in  the 
States  of  New  York,  Connecticut,  New  Jersey,  and  Pennsylvania.  From  the 
&ct  that  these  are  adjoining  States,  it  seems  probable  there  has  been  some 
common  ancestry  in  all  of  these  cases. 

East  Ebtmpton,  according  to  King,'  was  settled  in  1649,  and  choreic  fami- 
lies have  resided  there  since  then,  and  several  emigrations  have  occurred,  one 
of  them  to  Delaware  County,  New  York,  where  Dr.  Waters's  original  case 
lived. 

A  number  of  cases,  however,  have  been  reported  in  Germany  and  France 
fflnce  the  publication  of  Huntington's  paper,  and  a  complete  list  of  these  will 
be  found  m  my  paper  on  "  Hereditary  Chorea."* 

Lanois  has  written  an  admirable  article  on  hereditary  chorea,^  in  which  he 
records  cases  of  his  own,  and  also  a  review  of  the  entire  subject.  Huet's 
monomph  contains  the  complete  literature  of  the  disease.' 

In  hereditary  chorea  there  is  almost  invariably  a  history  of  the  disease  in 
the  generation  preceding.  The  distinction  between  hereditary  chorea  and  an 
herwlitarv  tendency  to  chorea  must  be  borne  in  mind.  In  the  first  there  is  a 
specific  disease,  with  characteristic  symptoms ;  in  the  other,  several  cases  of 
chorea  may  occur  in  a  family,  or  one  oi  the  parents  may  have  had  chorea  in 
childhood.  It  occurs  between  the  ages  of  thirty-five  and  forty  years,  although 
it  may  occur  earlier  or  later.  It  rarely  begins,  however,  after  forty-five  years 
of  age,  and  there  are  but  few  instances  in  which  it  has  occurred  previous  to 
thirty.  Gray^  detailed  the  case  of  a  child  which  he  considered  one  of  con- 
genital Huntington's  chorea,  although  there  had  been  no  other  members  of 
the  family  similarly  affected.  Dr.  8.  C.  Stevens  reported,  in  a  paper  read 
Wore  the  South  Cfarolina  Medical  Association,  two  brothers,  one  of  eleven 
and  the  other  twelve  years  of  age,  both  of  whom  were  suffering  from  chorea 
vhich  hail  existed  in  one  from  birth,  and  in  tlie  other  the  disease  was  noted 
during  the  first  year.  They  belonged  to  a  family  in  which  the  hereditary  form 
of  chorea  had  existed  for  several  generations. 

Two  cases  of  hereditary  chorea  occurring  in  twins  are  reported  by  James 
W.  RiL-j^ell.**  The  father  and  his  mother  suffered  from  the  same  mahidy  ;  one 
hrother  was  attacked  at  the  age  of  twenty-six,  and  the  other  a  little  earlier. 

1  American  Medical  Times,  December  19. 1863. 

<  Medical  and  Surgical  Reporter.  April  15, 1872. 

>  New  York  Medical  Journal.  April,  1885. 

«  Medical  Record,  March  12. 1892. 

»  Revue  de  M«decine,  August.  1888. 

«  Chorda  Chroniaue,  Parig,  1S89. 

'  Tranflactions  of  the  American  Neurological  Association,  1892. 

*  Birmingham  Medical  Review,  January,  18^,  p.  31. 
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The  following  tabl 
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iBw»^^^                                                      :    ;  a        I 

20to2S- I                 ■ 

J6IO30    '■ S                ■ 

3010  35    "     . 

:                               .      w        ■ 

B5IO40    "     .       . 

13                ■ 

«to*S    ■■ II                 ■ 

4&loa]    •■ 7                 I 

fiotoU".                  ....                        »             1 

mS»  "1             1 

66to70    ■•     . - 1                 ■ 

As  a  rule,  if  one 

member  of  a  choreic  family  eacanes  the  di«ca««,  his  fl 

dcnieudaiiU  do  not  have  it.     There  are,  occasionally,  exeeptiona  to  tJiu  nile,  | 

but  iu  lao^t  Ka^e»  the 

rule  holds  good. 

As  many  cases  occur  in  tnales  as 

no.  60 

in  females.      In  familiea  who  sufl^ 

^^ 

from  this  strange  affection  the  sexe* 
are   equally   affected.      The   diseaM 
aometimea  begins  during  pregnancy. 
In  two  famibeg,   which   I    have  re- 

^A 

■V 

^v 

Mk^ 

ported,  there  were  eleven  males  and 
Iw                           fifteen    females   who    suffered     from 

j¥  1    I     \ 

fHk                       chorea.     Tlie  women   in  familiw  in 

j^^A          > 

iH^                     which  this  malady  exists  are  usually 

/n^Sib       1 

i'    Jk                    prolific,  and  large  families   seem  to 

/  MPfll^^'       1 

»y  |W^        -H 

IShH                       The  movements  in  hereditary  cho-    | 

1^^^^^ 

1^^^                   rea  begin  usually  in  the  upper  ex-     ! 
1                            tremities,  and  are  slight.     They  are 

■^^^^H 

■                           similar  m  their  features  to  those  of 

^^^^^1 

1                           Sydenham's  chorea ;  but  as  the  dia- 

■                          ease   progreasee   the  movements    be-     , 

^^^^^^H 

■                          come  more  general,  and  involve  the 

■  upper  and  lower  extremities  erjuallv ; 

■  the  trunk  and  facial  muscles  are  also  - 

^^^^^^^1 

^^^v  ^1 

■                         involved,    and    speech  and   degluti- 

^^^H 

^K                        tion  become  greatly  interfereil  with. 

^^B 

■                       When  the  dL-ease  ik  fully  de\-eloped,    ■ 

^H                       the  movements  present  quite  <)ifier- 

^^B 

^^^                   ent  features  from  those  of  onlinary 

^^H 

^B                      chorea.      They    are    more   extreme 

^^H 

^^^                 more  rhythmical,  and  more  mco-ordi- 

^^^         ^^H 

^^^^                mite.     A  wider  range  of  movements 

^^^^^L           ^^H 

^^^B^ '  1          come  into  play,  and  whole  gmupe  o£ 

^^^^^^B        ^^V 

^^^^^            muscles  are  brought  into  action. 

P'  «^ 

^^^B     "         The  gait  is  characteristic    The  uft< 

^^^^r           ticnt  takes  a  few  long  stepe  naturallyi 

^^^             ihcii  makes  a  long  step  with  one  \aa, 

„„,,, ,.   ,„  ,[..■,  Ill-     ''ringing  up  the  other  quickly  to  it^ 
"iiriiiL'Li               ii""!  makes  one  or  two  nope,  giving 

^1                    Adull  chorea,  thawing  Ibe  i 

■ 

the  appearanoe  of  dancing;  he  then 
ural  sleiw.  which  are  again  interrupted  by  the  dancinir  1 

^M               takes  aevernl  more  on 

^^              step.     Another  feature  whii-h  has  been  observed  in  these  eases  is  a  tendency   '[ 

^B             which  the  patient  haa 

to  remain  standing  in  one  position  for  a  length  of  timoi.  J 
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One  of  King's  patients  was  aox;ustomed  to  stand  for  many  hours,  especinlly 
vheD  tryiog  to  masticate  food,  with  her  body  thrown  back  on  a  level  with 
her  hini,  and  her  arms  extended  backward  by  the  eides  of  the  body,  the 
pah)»  looking  forward. 


Adult  cbore*.  sbonlng  i 


Speech  is  very  much  interfered  with,  but  it  is  seldom  that  any  involuntair 
ejutilatlons  are  made.  The  words  are  indistinctly  and  haltingly  pronounced, 
™i  there  L«  no  scanning.  Deglutition  is  aliio  difficult  in  most  cases.  As 
lite  disease  progresses  the  movements  become  more  violent,  more  continuous, 
iod  l(se  under  the  control  of  the  patient's  will.  In  the  early  stages  the 
■wvemente  may  l>e  arrested  by  voluntary  effort,  and  some  writera  have  re- 
^ed  this  ability  to  control  the  movements  an  a  point  of  distinction  between 
ihiA  malady  an<l  Sydenham's  chorea ;  but  in  the  later  stages  not  only  does 
ToloBtarv  effort  fail  to  control  the  movements,  but  when  a  patient  is  told  to 
ffyud  keep  still  the  contortions  become  more  violent.  Stnuige  to  say,  that 
10  ^ite  of  the  unceasing  and  extreme  character  of  the  movements,  the  patient 
lerer  complains  of  fatigue,  and  prefers  to  reiiiuin  out  of  bed.  In  nmny  coses 
latere  appears  to  be  a  remarkable  insensibility  to  pain.  Patients  bruise  and 
wjute  iheniselves,  and  do  not  suffer. 

Sleotal  <lisorder  is  found  in  all  cases,  and  usually  in  the  terminal  stages. 
"^K  are  ca)*es,  however,  in  which  mental  di^ose  occurs  first,  and  a  nunuwr 
^uWances  of  this  form  of  chorea  have  been  met  with  in  insane  asylums. 
"•ller*  recordeil  39  cases  of  hereditan'  chorea,  ;);J  of  which  were  found  in 

•cilllDB. 

From  these  fects  I  have  come  to  the  conclusion  tlial  there  are  two  forms  of 
■  Anmleui  Jonmal  of  Ibe  Kedlcal  SdOMM.  ISVJ. 
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here<litary  chorea ;  oiie  in  which  the  muscular  disorder  begins  first,  and  after 
a  number  of  year*i  mental  deterioratiou  begins :  and  another  tj-pe  in  which 
insanity  precedet  for  some  years  tlie  chorea. 

The  usual  form  of  insanity  which  occurs  ia  melancholia,  with  sometimes  a 
suicidal  tendency.  There  are  delusions  of  various  forms ;  at  times  of  perse- 
cution, and  at  other  times  delusions  of  grandeur.  The  patients  are  suspicious 
and  unsociable.  Occasionally,  they  may  be  v-iolent.  Kheumatism  has  been 
present  in  a  number  of  cases  which  have  been  recorded ;  and  in  several  there 
has  been  disease  of  the  heart.  The  knee-jerks  are  exaggerated,  and  ankle 
clonus  is  sometimes  present.  There  is  apparently  but  Tittle  change  in  the 
sexual  functions,  several  women  having  been  recorded  as  having  borne  healthy 
children  after  liaving  become  choreic. 

FathologT.  The  pathology  is  undoubtedly  like  that  of  other  develoj)  mental 
diseases,  like  Friedreich's  ataxia,  and  the  disease  is  due  to  a  hereditary  or  con- 
frenital  defect  in  the  motor  tracts  of  the  brain  and  cord.  This  is  shown  by  the 
fact  that  a  number  of  cases  aie  known  to  have  begun  in  early  childhood.  The 
disease  is  distinctly  different  from  Sydenham's  chorea  in  its  pathology  as  well 
its  other  features.  A  number  of  autopsies  have  been  made  within  the  past 
few  years,  with  more  or  less  uniform  results.  There  has  generally  been  found 
evidence  of  disease  in  the  motor  region  of  the  braui  and  inflanmiatiou  of  the 
meninges. 

An  mteresting  point  in  the  pathologi-  of  hereditarv  chorea  which  points  to 
the  po^ibility  of  its  being  an  infectious  disease  is  the  fact  that  in  Long  Island, 
where  the  disease  has  existed  for  years,  tetauus  is  also  extremely  common. 

Lesions  in  the  cord  are  frequently  present.  In  au  autopsy  which  was  made 
in  a  ease  of  mine'  there  was  found  congestion  of  the  meninges,  with  suit- 
arachnoid  cedema  and  adhesions  between  the  dura  and  the  skull.  Owing  to 
an  accident,  the  brain  was  not  examined  microscopically.  In  the  spinal  cord, 
however,  there  was  found  an  increase  in  the  connective  tissue  in  ihe  white 
matter  and  thickening  of  the  walls  of  the  bloodvessels.  The  region  of  the 
central  canal  was  occupied  by  a  moss  of  nuclear  tissue  much  more  abundant 
than  in  normal  cords.  Greppin'  reports  an  autopsy  in  a  patient  in  whose 
family  chorea,  iosauitv,  brain,  and  spinal  disease  had  occurred.  He  became 
choreic  at  the  age  of  lifty,  and  died  in  a  condition  of  dementia.  The  poist- 
mortem  examinatiou  showed  pachymeningitis  and  leptomeningitis.  The 
convolutions  of  the  brain  were  flattened,  and  slight  atheroma  of  the  vei<$els  of 
the  base  was  found.  Everywhere  were  found  through  the  gray  and  white 
matter  accumulations  of  cellular  elements,  with  "  not  much  developed  mem- 
brane and  nucleus,  and  composed  of  many  granular  nuclei,  so  that  here  and 
there  ganglion  cells  and  ner\'e  tubes  were  completely  oblit«rated  by  them.  In 
many  places  the  cells  were  conglomerated,  and,  having  lost  their  nuclei,  made 
a  deformed  mass.  These  masses  were  most  numerous  in  the  white  mait«T  of 
the  frontal,  parietal,  and  temporal  convolutions.  Osier"  found,  in  one  autopsy 
which  he  made,  meningitis  and  atrophy  of  the  convolutions  and  some  blood- 
vessel changes.  Phelps'  calls  attention  to  the  analogy  between  hereditary 
chorea  and  paresis.  Both  diseases  begin  in  the  adult  bfe ;  in  both  the  mental 
symptoms  are  of  the  same  character ;  both  are  essentially  chronic ;  and  the 
post-mortem  findings  in  both  are  similar. 

The  diagnosis  of  hereditary  chorea  depends  upon  the  history  of  the  disease, 
but  may  be  coiifounde<I  with  Frie<lreich'a  ataxia.  In  the  latter  disease  patients 
are  attacked  i)i  earlv  life,  and  the  movemciits  are  athetoid  rather  than  choreic. 
In  disseminated  sclerosis  the  movements  cease  while  the  patient  is  at  r 

■  Medical  Record.  Uarcb  12, 1)>S2.  >  Scbmldt't  Jalubucber.  June  U.  IBW. 

•  PrscUce  of  MedlclQe.  jmge  BU. 

*  Jouiiikl  ol  NarvQiu  and  M«ilal  Dlaeuu,  October,  isn. 
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and  occur  only  on  Toluntai^  effort.  In  paralysis  agitans  the  tremor  is  fine 
and  rhythmical,  and  there  is  no  disturbance  of  speech  or  deglutition. 

Froi^iosiB.  The  disease  is  incurable  and  terminates  fatally  by  exhaustion 
or  some  intercurrent  disease.  It  may  last  for  fifteen  or  twenty  years,  during 
which  time  there  is  a  progressive  increase  in  all  of  the  symptoms.  The  dis- 
ease is  seldom  arrested. 

Trafttaent.  There  is  no  treatment  for  this  affection  which  affords  positive 
relie£  Arsenic  has  been  recommended  and  has  been  given  in  large  doses, 
bat  without  benefit.  Hyoscine  in  full  doses  sometimes  gives  temporary  relief, 
bat  the  influence  of  the  drug  is  soon  exhausted.  Sulphonal  has  afforded 
temporary  amelioration  of  the  symptoms,  but  with  no  lasting  good.  In  one 
case  that  I  have  seen  the  patient  was  made  much  more  comfortable  by  being 
kept  in  bed.  In  all  cases  it  is  important  to  keep  the  patient  clean  by  fre- 
quent bathing,  and  to  give  food  which  can  be  easily  masticated.  Excitement 
and  disturbances  of  all  kinds  make  the  patient  worse. 


SENILE    CHOREA. 

Irregular  choreic  movements  are  not  infrequently  met  with  in  the  aged, 
and  sometimes  fiiUy  developed  and  typical  chorea  occurs  in  persons  after  the 
age  of  sixty.  A  number  of  cases  have  been  reported  of  late  years,  and  I 
have  seen  several  myself.  Of  the  cases  which  have  been  under  my  care  one 
was  eighty-two  years  of  age,  another  eighty-six,  and  another  eighty.  The 
movements  in  senile  chorea  are  seldom  violent,  and  are  frequently  capable  of 
being  controlled  by  voluntary  effort.  The  legs  are  less  aflected  than  tne  arms, 
^metimes  the  movements  are  extreme  and  involve  the  face  and  muscles  of 
speech  to  such  an  extent  that  the  patient  cannot  articulate  intelligibly. 
Speech  is  seldom  affected,  and  the  facial  muscles  are  not  involved.  It  is  by 
no  means  an  incurable  disease,  and  in  two  cases  which  I  have  seen  the  move- 
ments ceased  entirely  after  treatment.  Charcot'  thought  that  in  old  persons 
suffering  from  chorea  there  was  almost  invariably  a  condition  of  dementia, 
hut  he  probably  refers  to  a  different  cla«  of  cases  from  those  in  which  the 
chorea  is  the  result  of  mental  deterioration.  In  some  of  the  cases  which  I 
have  seen  there  was  a  history  of  rheumatism,  and  valvular  disease  of  the 
heart  was  present. 

i^le  chorea  may  be  mistaken  for  paralysis  agitans  and  senile  trembling. 
In  senile  trembling  the  movements  are  generally  confined  to  the  head,  and 
consist  of  a  continuous  rhythmical  tremor.  In  paralysis  agitans  there  is  loss  of 
power  in  the  parts  involved,  the  tremor  is  regular  and  gesticulatorv,  and 
there  is  a  history  which  shows  that  at  first  the  tremor  was  under  the  influence 
of  the  will,  and  afterward  became  more  violent  and  continuous  ;  moref)ver, 
the  peculiar  facial  expressions  of  paralysis  agitans  help  in  clearing  up  the 
<iiaposLs. 

The  treatment  of  this  form  of  chorea  is  like  those  fi)r  other  forms  of  chronic 
chorea,  and  consists  in  keeping  the  patient  as  free  from  excitement  as  possible, 
wd  enforcing  quiet.  Arsenic  has  a  distinctly  curative  influence  in  the  treat- 
Dient  of  these  cases,  and  some  are  benefited  by  the  use  of  moderate  doses  of 
^chnine. 

In  senile  chorea  there  is  probably  some  degenerative  changes  in  the  motor 
^fwi  of  the  cortex.  In  one  of  my  patients,  a  man  of  eighty  years,  there  had 
heen  for  several  years  distinct  choreic  movements  of  the  left  arm,  which  did  not 
increase  in  severity,  but  rather  diminished  in  their  extent.     He  became  sud- 

>  Medical  Times  and  Gazette.  March  9, 1878. 
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denly  hemiplegic  on  the  left  side,  and  died  after  a  few  days*  illness.  This  case 
would  seem  to  indicate  that  there  had  been  disease  in  the  cortex  which  had 
at  first  been  merely  sufRcient  to  cause  the  irregular  movements,  but  that 
finally  the  degeneration  became  so  ^eat  that  there  was  loss  of  iimction  in 
the  motor  region.  Changes  have  been  frequently  found  in  the  brain  of 
patients  dying  from  senile  chorea,  but  there  have  been  no  constant  lesions 
discovered.  JBerkeley  made  a  post-mortem  examination  in  a  case  of  seven 
years'  duration,  and  found  many  lesions  in  the  cortex,  but  they  were  prob- 
ably secondary  in  character. 


CHOREA   MAJOR. 

Chorea  major  of  the  French  is  simply  a  form  of  hysteria.  The  name  has  also 
been  applied  to  pandemic  chorea  which  occurred  in  the  Middle  Ages,  and  which 
has  likewise  occurred  in  Kentucky  and  elsewhere.  The  movements  of  hvs- 
terical  chorea  are  usually  violent  and  continuous,  and  are  never  controlled  \)y 
voluntary  effort ;  on  the  contrary,  they  appear  to  be  exaggerated  when  the 
patient  is  told  to  try  to  arrest  the  movements.  Other  stigmata  of  hysteria 
are  also  present,  and  the  diagnosis  is  therefore  not  difficult.  In  a  case  of 
hysterical  chorea  which  I  saw  some  years  ago  in  a  young  married  woman,  the 
patient's  movements  were  continuous  and  so  violent  that  she  was  very  much 
emaciated,  and  sleep  could  not  be  obtained  except  under  the  influence  of 
large  doses  of  chloral,  and  there  was  distinct  mental  disturbance.  She  re- 
covered completely  under  moral  influences  and  the  withdrawal  of  the  drugs 
to  which  she  had  become  habituated. 


HABIT    CHOREA. 

This  affection  has  been  called  by  Gowers  "  habit  spasm,"  as  he  does  not 
consider  it  a  true  form  of  chorea,  and  the  term  **  convulsive  tic "  has  also 
been  given  it  by  the  French.  The  latter  name,  however,  is  unfortunate,  as 
it  has  also  been  used  for  painless  facial  spasm.  This  afifection  was  described 
by  Weir  Mitchell.*  He  found  that  it  was  most  frequent  in  girls  from  seven  to 
fourteen  years  of  age.  In  many  cases  there  is  a  simple  grimace,  or  a  motion 
made  in  some  part  of  the  body.  The  affection  lasts  for  a  few  months  and 
disappears.  In  other  cases  the  habit  movement  first  formed  does  not  last, 
but  another  takes  its  place,  and  thus  a  variety  of  other  movements  may 
be  produced  which  become  more  troublesome  and  more  persistent.  In  many 
cases  there  is  some  failure  in  the  general  health  of  the  child,  but  in  others 
the  odd  grimaces  or  movements  seem  to  have  developed,  as  it  were,  by  acci- 
dent, ana  the  child  becomes  unable  to  control  them.  The  movements  are 
frequently  confined  to  the  face,  and  consist  in  winking  of  the  eyes  or  wrin- 
kling of  the  foreheml.  Sometimes  the  movements  are  confined  to  the  muscles 
about  the  mouth,  and  twitching  of  the  corners  of  the  mouth,  or  the  protru- 
sion of  the  tongue  occurs,  and  is  suddenly  repeated.  In  other  cases  the 
movement  consij-its  in  a  shrugging  of  the  shoulders,  and  in  one  or  two  cases 
that  I  have  seen  the  muscles  of  the  ear  which,  as  we  know,  are  usually  not 
capable  of  being  moved  voluntarily,  are  thrown  into  frequent  contractions. 
In  a  patient  twenty-eight  years  of  age,  who  came  under  my  observation  some 
years  ago,  there  wius  a  frequent  shrugging  of  the  neck  to  one  side,  and  the 
chin  wius  drawn  upward  with  an  occiusional  shoulder  movement.     This  man 

1  Lectures  on  Nervous  Diseases,  Philadelphia,  1881. 


rmUy  thoise  fomif*  in  i^hich  the  movements  are  confined  to  the  face.  De 
iveinitz'  has  related  a  number  of  cases  of  habit  chorea  which  were  due  to 
irtioQ  error?,  and  ^rliich  were  entirely  relieved  by  properly  adjusted 
T^  I>i:«6aseg  of  the  nose  of  an  obstructive  nature  are  also  liable  to 
•W  this  afieetion.  In  boys  masturbation  is  said  to  be  a  cause  of  severe 
i  mtnctable  caseB  of  habit  chorea.  In  many  cases  imitation  can  be 
«d  tf  a  direct  cause.  It  is  quite  common  to  see  more  than  one  child  in  a 
Or  with  jiome  form  oF  choreic  twitching,  and  it  is  not  uncommon  to  find 

the  aflection   in   a    parent  or  an  older  member  of  the  family  has  been 
lired  by  one  of  the  children. 

be  character  of  the  movements  vary  in  different  persons  in  extent  and 
w;  and  may   occur    at    intervals  of  a  minute  or  two,  or  there  may  be 

I  few  in  the  course  of  a  day,  or  the  choreic  spasm  may  be  almost  con- 
lon. 

rben  confined  to  the  face  the  affection  often  occurs  in  the  form  of  blink- 
of  the  eyes,  or  as  a  series  of  spasmodic  contractions  of  the  orbicularis 
Kbnruni,  stimulating  blepharospasm ;  in  some  cases  there  are  twitchings 
he  miuth  involving  the  zygomatic  muscles,  and  in  others  a  broad  smile 
rf«at«<l  at  intervals  without  any  occasion  for  mirth.  Gowers  refers  to  a 
rrman  who  wba  in  the  habit  of  making  meaningless  smiles,  and  was  uu- 
'  to  c«>ntrol  the  habit  until  he  was  treated  for  the  affection  ;  and  I  have 
i  «ine  or  two  cases  myself  in  which  this  involuntary  smiling  was  repeated 
mcrraK  much  to  the  embarrassment  of  persons  speaking  to  the  patient, 
u  cemed  to  be  laughing  at  some  serious  remark. 

iTriDkling  of  the  brow  is  a  frequent  form  of  the  malady,  and  alternate  con- 
eiioitt  of  the  occipito-fron talis  muscles  give  rise  to  active  twitching  of  the  en- 
bicalp.  In  a  lady  whom  I  have  seen  there  was  spasm  involving  the  occipito- 
itaiia  muacl^^  The  efifect  upon  her  bonnet,  in  which  some  long  feathers 
rt  pboed^  was  very  striking.  In  other  cases  movements  of  the  head  are 
t  with,  ^ther  in  the  form  of  nodding  or  shaking,  and  these  movements 
IT  either  be  continuous  when  the  head  is  unsupported,  or  may  occur  at 
tg  intenrals.  I  have  seen  one  patient  who  was  so  much  annoyed  by  the 
Amir  of  her  head  that,  being  unable  to  control  it  otherwise,  she  acquired 
i  hMt  of  biting  her  cheek  whenever  the  tendency  to  nod  was  perceiveil 

ker. 
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can  be  checked  by  voluntary  effort.  In  many  cases  the  disease  is  < 
duration,  but  in  others  the  habit  once  formed  continues  throughout  1 
resists  every  form  of  treatment. 

In  nearly  all  cases  it  is  of  first  importance  to  look  after  the  genera) 
of  the  patient.  The  child,  who  should  be  taken  from  school,  should  l 
to  take  sufRcient  outdoor  exercise,  cold  baths,  ftictions,  massage,  a 
liberal  administration  of  iron  are  almost  always  of  benefit  K  the 
fails  to  yield  to  these  means,  arsenic  should  be  ^ven  in  ascending  dos 
as  it  is  administered  in  the  treatment  of  Sydenham's  chorea.  Mitel 
found  that  arsenic  given  hypodermically  is  successful  in  cases  whic 
resisted  the  same  remedy  when  given  by  the  stomach.  Scolding  and  & 
never  help  in  the  cure  of  a  case,  but  frequently  the  promise  of  reward  to 
will  aid  greatly  in  bringing  about  recovery.  It  is  quite  common  witl 
promise  the  child  some  favor  or  reward  when  he  is  able  to  control  th< 
ments  for  a  certain  number  of  minutes,  and  some  new  favor  is  grant! 
the  increase  in  the  length  of  time  that  the  movement  can  be  controlle 

In  all  cases  in  which  the  orbicularis  palpebrarum  and  occipito-fi 
muscles  are  affected  the  eyes  should  be  examined  for  defects,  and  the 
and  nose  should  also  be  investigated.  In  fact,  every  possible  source  of 
irritation  should  be  traced  and  relieved. 

"  Button-makers'  chorea  "  has  been  described  as  occurring  in  girls  yt 
employed  in  button  mills,  as  the  result  of  too  close  application  to  their 
The  movements  of  the  fingers  continue  when  they  are  not  at  work,  foil 
the  same  motioiLs  as  those  employed  when  making  buttons.  This  d 
regarded  as  a  form  of  habit  chorea. 


ELECTRICAL    CHOREA. 

Electrical  chorea,  or  Dubinins  disease,  is  met  with  in  Lombardy  and 
of  Italy.     The  terra  has  also  been  applied  to  varieties  of  hysterical  i 
and  to  cases  of  ordinary  chorea  in  which  the  movements  were  violeD 
shock-like.     Dubini's  disease,  however,  is  a  totally  different  affection, 
not  a  true  chorea.     It  resembles  chorea,  however,  in  the  spasmodic 
ments  which  occur,  but,  in  adition,  there  is  a  progressive  palsy  and  mu 
wasting.     The  muscular  moveraents  are  sudden  and  shock-like,  resen 
the  movements  which  are  produced  by  a  sudden  current  of  electricity ; 
the  name  electric  chorea.     The  disease  ends  fatally  in  many  cases. 

The  etiology  of  the  affection  is  obscure.     It  has  been  ascribed  to  ma 
influences,  on  account  of  the  fact  that  it  Ls  prevalent  in  low,  marshy disi 

The  peculiar  shock-like  contractions  in  Dubini's  disease  begin  usua 
the  ami,  and  spread  thence  to  the  leg  of  the  same  side ;  and  later  the 
site  side  becomes  affecte<l.  In  a  few  months  the  members  which  wen 
affected  become  feeble,  and  muscular  atrophy,  with  loss  of  faradic  i 
bility,  is  present.  The  paralysis  extends  by  degrees  and  soon  bee 
general.  Occasionally  epileptiform  convulsions  are  met  with  during 
course  of  the  disease ;  in  acute  cases  there  is  elevation  of  temperature. 

Autopsies  which  have  been  made  in  fatal  cases  have  revealed  no  con 
lesions  in  the  central  nervous  system.  It  has  been  suggested  that  it  is  a 
of  infectious  myelitis,  due  to  malaria,  but  no  proof  of  this  has  been  ofl 
Treatment  has  not  been  of  any  avail. 
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SALTATORIO    SPASM. 


Synonyms.     Latah;   Miryachit;  Tic  Convulsif;  Palmus;  the  Jumpers; 
GiUee  de  la  Tourette's  Diseafie. 

Under  these  various  names  is  described  a  peculiar  affection  which  most 
wnters  cbiaBiiy  with  chorea,  but  which  is  not  a  form  of  that  disease.     For 
coQveoience,  however,  it  may  be  treated  of  here.    The  malady  was  first  de- 
wribed  by  Bamberger  in  1859.     It  occurs  more  frequently  in  males  than  in 
females,  and  it  may  exist  at  any  age — from  ten  to  seventy  years.     In  the 
ctaea  described  by  Bamberger  there  is  frequently  a  history  of  hysteria  and 
epilepsy  or  some  other  disturbance  of  the  nervous  system ;  and  in  other  in- 
stances there  has  been  some  depressing  influence  upon  the  system  at  large. 

There  are  sometimes  premonitory  symptoms,  such  as  tremor  or  stiffiiess  of 
the  legs ;  but  in  other  cases  the  attack  is  sudden.  When  the  patient  attempts 
to  stand  there  are  violent  contractions  of  the  flexors  and  extensors  of  the 
muscles  of  the  entire  leg,  so  that  a  jumping  and  springing  movement  is  pro- 
duced. These  jumps  are  frequentlv  so  violent  and  often  repeated  that  the 
patient  is  thrown  upon  the  floor.  'The  movements  occur  only  upon  attempts 
to  stand,  and  while  the  patient  is  either  lying  or  sitting  there  are  no  invol- 
untary contractions  of  the  legs.  The  disease  may  be  of  only  short  duration, 
or  it  may  last  for  many  years.  All  of  the  subjects  of  it  are  neurotic,  and 
there  is,  no  doubt,  a  large  underlving  hysterical  element. 

This  afiection  has  been  met  with  in  epidemics  in  different  parts  of  the 
world ;  at  least,  I  believe  that  the  affections  described  by  different  writers  as 
occurring  in  Russia,  Canada,  Java,  and  other  places,  characterized  by  jump- 
ing and  imitative  movements,  are  identical  with  the  saltatoric  spasm  of 
Biimberger.  Beard^  describes  a  malady  which  occurs  in  certain  parts  of 
Mame  and  Canada.  The  subjects  of  this  affection  are  known  as  "jumpers  " 
or  "jumping  Frenchmen."  This  writer  found  that,  in  addition  to  the  jump- 
ing movements  which  were  made  involuntarily  by  these  patients,  they  had  a 
tendency  to  do  whatever  they  were  told.  For  example.  Beard  ordered  one 
n»n  wKo  was  sitting  on  a  chair,  with  a  knife  in  his  hand,  to  throw  it.  The 
knife  was  at  once  thrown  so  quickly  and  violently  that  it  struck  a  house 
opposite ;  at  the  same  time  he  repeated  the  order  to  throw  the  knife  with  a 
loud  en*.  In  the  subjects  of  this  disease  there  was  also  echolalia  and  copro- 
lalia;  that  is,  they  would  imitate  any  words  given  to  them  and  made  use  of 
indecent  language.  Beard  repeated  the  first  lines  of  the  ^neid  to  one  of 
these  illiterate  jumpers,  and  he  immediately  repeated  the  sounds  of  the  words 
*^they  came  to  him  in  a  quick,  sharp  voice,  and  at  the  same  time  he  jumped 
or  shrugged  his  shoulders  and  made  other  violent  muscular  movements. 

Hammond*  imve  an  account  of  a  similar  affection  which  occurred  in 
Nberia,  and  was  known  there  as  "  miryachit."'  O'Brien*  also  has  given  an 
■wount  of  this  disease  as  met  with  among  the  Malays,  and  called  by  them 
"iatah."  He  states  that  on  one  occasion  he  was  talking  with  a  res[)ectable 
Malay  woman,  whom  he  did  not  suspect  to  be  a  subject  of  the  disease.  Sud- 
denly a  friend  who  wa**  with  him  took  off  his  coat,  and  the  woman  immedi- 
ately began  to  undress  herself  and  entirely  disrobe  herself,  in  spite  of  his 
remonstrances,  although  she  was  violently  angry  at  the  outrage  to  her  sex, 

J  {oQrMl  of  XerTOOsand  Mental  Disease*,  vol.  vll.,  p.  487. 

,  J*'  York  Medical  Journal.  February  16,  18S4 
•>«Qroies  from  a  demoffraphic  point  of  view.   Journal  of  Nervous  and  Mental  Diseases,  June.  1891. 

'Journtl  of  the  Straits  Branch  of  the  Royal  Asiatic  Society,  June,  1883.  O'Brien,  who  was  not  a 
|°|Mical  man,  defines  latab  as  "  including  all  persons  of  a  peculiar  nervous  organization,  who  firom 
"*<riMotai  oonsUtution  seem  absolutely  subservient  to  another's  will."  I  am  indebted  to  Mr. 
lucQCt  WiUiami  for  the  opportunity  of  seeing  the  above  article. 
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and  called  him  an  abandoned  hog  and  other  abusive  names  all  the  time  she 
was  undressing.  This  Avriter  also  says  that  the  cook  of  a  steamer,  "  a  latah/' 
one  day  was  carrying  his  child  in  his  arms ;  one  of  the  crew  stood  before 
him  with  a  log  of  wood  in  his  arms,  which  he  nursed  in  the  same  way  as 
"  the  latah  "  was  nursing  his  baby.  The  sailor  amused  himself  by  throwing 
the  log  of  wood  on  an  awning  and  alloAving  it  to  roll  down,  catching  it  in 
his  arms.  The  cook  repeated  every  motion  with  his  child,  and,  when  the 
sailor  allowed  the  log  of  wood  to  fall  upon  the  deck,  he  let  the  baby  fall  and 
killed  him  on  the  spot. 

In  some  of  these  cases  there  is  a  tendency  to  persistent  and  continuous 
ideas,  and  even  a  slight  delusional  insanity,  with  other  forms  of  mental  dis- 
turbance. 

According  to  Rosse,  the  proper  spelling  of  this  name  is  "  emeryaki." 

Rosse*  gives  an  interesting  letter  from  Lieutenant  Schuetze,  United 
States  Navy,  who  saw  much  of  this  disease  during  a  prolonged  stay  on 
the  Lena  Delta  in  connection  Avith  the  Jeanette  search  expedition.  The 
symptoms  of  the  disease,  as  portrayed  by  Lieutenant  Schuetze,  are  singu- 
larly like  those  met  with  in  the  "jumpers"  of  Maine  and  Canada.  He 
remarks  that  it  is  common  to  meet  with  persons  afflicted  with  this  disease  in 
the  streets  and  market-places  of  Yakutsk  and  other  towns ,  and  his  belief  is 
that  the  exciting  causes  of  the  disease  are  the  extreme  cold,  often  87°  below 
zero,  the  lonely  life,  and  excessive  vodka  and  tea-drinking. 

The  first  case  which  he  observed  was  a  Russian  exile,  who  held  the  posi- 
tion in  Yakutsk  of  assistant  to  the  Chief  of  Police.  At  an  evening  card 
party  he  was  standing  back  of  the  chair  of  one  of  the  players,  a  district 
judge,  watching  the  game.  At  the  suggestion  of  another  guest.  Lieutenant 
Schuetze  threw  a  small  pellet  of  bread  at  the  patient,  striking  him  lightly 
on  his  bald  head,  his  back  being  turned  away.  "  He  at  once  threw  up  his 
hands,  gave  vent  to  a  yell  or  shriek — a  sort  of  a  loud  chatter — boxed  the  ears 
of  the  judge,  and  disturbed  the  game  generally ;  at  the  same  time  he  trem- 
bled violently.  Of  course,  the  judge  indignantly  inquired  for  the  cause  of 
the  attack,  and  the  victim  replied  by  indignantly  demanding  why  he,  the 
judge,  touched  him  on  the  back  of  the  head,  as  he  Icnew  what  effect  it  would 
have." 

Lieutenant  Schuetze  had  a  servant,  a  Cossack,  ivho  suffered  from  this 
affection,  and  on  one  occasion  he  called  the  servant  by  name  when  he  was 
leaning  out  of  the  window.  Not  hearing  him,  his  master  touched  him  on 
the  shoulder,  and  he  at  once  began  to  chatter  and  was  on  the  point  of  jump- 
ing out  of  the  window. 

In  other  cases,  simply  pointing  the  finger  at  a  person  who  was  a  victim  of 
the  disease  would  cause  wild  excitement  and  gesticulatory  movements,  as 
well  as  imitation  of  anything  that  was  said,  the  sufferer  continually  begeing 
to  be  let  alone.  Another  patient  would  imitate  anything  that  was  done 
before  her,  and  Lieutenant  Schuetze  was  told  that  in  such  cases  amone  the 
natives  it  would  be  dangerous  to  draw  a  knife  across  your  throat  as  if  you 
were  cutting  it,  as  they  would  repeat  the  operation  on  themselves  in  a  serious 
manner.  In  all  of  the  instances  described  by  the  writer  as  soon  as  the  ex- 
citing cause  was  withdrawn  the  subject  woul(i,  after  an  interval  of  two  or 
three  minutes,  resume  his  ordinary  manner. 

Gilles  de  la  Tourette,  who  quotes  O'Brien's  observations,  described  nine 
C4ises  of  this  affection,  all  of  which  began  in  early  life,  and  heredity  existed 
in  more  than  half  of  these. 

The  movements  which  occur  in  these  cases  may  begin  in  the  face  or  upper 

1  Loc.  cit. 
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I  a^on   aRvt  the  lower  oxtremitiee  are  afieeled.     The  iuov»- 

h"««tt<Wm   tLuA  are  not  cantinuoiu,  but  are  abrupt  and  slioek-like, 

■Ub^  eicetric  chores.    The  patient's  body  is  usually  i>eflt  forward,  as  in 

r^Hib&  and    be  leApe  upward.    These  juiuping  movemenU  mvur  aa  the 

f  iH  «t  ■  caanmaad  to  jump,  or  IVoni  some  sudden  excitement,  like  striking 

t  on  the  shoulder  ur  elapping  the  hands.    The  movements  gener- 

■at  an  exaggeration  of  naturul  geslures,  sueh  as  raising  the  brow, 

■naff  the  abouldens  or  making  a  movement  of  defereui'e.    They  are  often 

mliaK  that  the  paticul  is  brou^t  into  contact  with  hard  ohjeela  near  him, 

I  he  frniuentlr    iniuree  himself.     Voluntary  efibrle  do  not  induce  the 

■sc  BoremenU.     Th^  patient  con  control  his  muscular  movements  so  as 

d  hisoM^f  pruperly  or  In  ui>e  his  hands  and  limbii  in  various  ways.     In 

I  thr  mauuly  iliir<:m  markedly  from  Huntington's  chorea  or  chronic 

Th*  prognat<iB  is  unfavorable.  Meet  of  the  cases  described 
hMid  throughout  life.  In  a  few  the  attat^k  is  temporary,  and  these  cases 
■•  pavfanUy  hrrterit^  ;  but  in  other  cases,  especially  tliose  iu  which  there  i» 
■  hawJ'ifry  taint,  the  atleotion  loets  throughout  life,  although  there  may  be 
mHMoe  of  DioDtha  or  yean.  Gray'  say»  that  Ite  ha8  seen  several  cases  in 
nidi  ihacp  wh«  ahuilule  intermiwioii  of  the  «yniptoiua  for  many  months,  so 
As  he  wsa  jti;4ifinl  in  believing  that  a  cure  had  been  ejected. 

tta^flds.  The  aflection  nwcmblce  chronic  adult  chorea  and  electric 
t^mt^  bm  ditien  from  these  aflec^oiis  in  the  imitative  tendencies,  and  in 
ikc  hft  tlutt  the  movements  are  produced  by  n  shock  or  a  mandate  from 
iBMh^  perwin.  In  the  treatment  of  these  caw!  bromide  of  potassium, 
mtaat,  and  auti-i^puftmodics  have  lieeii  reconuiieuded. 


1 


•AKAtiYTIC  OB  POST-HEMIPLBGIC  CHOREA.     (Post- 
hemiplegric  Mobile  SpaBin.     Gowera.) 

Many  year?  ago  Weir  Mitchell  called  attention  to  certain  choreiform 
^-vemenU  which  sometimes  occurred  in  partially  paralyzed  limba  after  an 
»rj(k  of  hemiplegia.  Charcot  shortly  afterward  recognized  the  affectiou, 
u-i  'lt-taile<l  the  M'niptoms  with  \m  usual  clearness.     This  condition  never 

'-<-'ir>  in  completelv  jmralyzed  limbs,  but  commonly  makes  its  appearance  at 
■-•jf  [v-rii'l  when  the  paralysis  is  disap[>earing.  The  choreiform  movement* 
>-T.me  more  established  as  power  returns  to  the  limbs,  or  they  may  appear 
-j-i-l-rnly.  The  movements  are  most  marked  in  the  fingers  and  toes,  and 
!-i-..m,'  les*-  n^  the  shoulder  and  hip-joints  are  reached. 

<  hfiir  <bf>reiform  movements  occur  much  more  frequently  in  the  arm  than 
o  :he  letf.  an<l  when  they  exist  iu  both  the  former  is  always  most  affected. 
Tilt-  mu^-l«Ti  of  the  face  are  occasionally  affected  by  the  mobile  spasms,  caus- 
ji_'  db^orti'm  of  the  features  ou  the  paralyzed  side  when  the  patient  laughs 
■  r  "-rjt*.  The  movemetitif  in  the  upper  extremities  most  commonly  met  with 
»/•■  inoi-onlinate  gjTations  of  the  fingers  and  thumbs,  flexion  am!  extension 

/  ihr  wri"!  and  eftMiw,  and  shrugging  and  other  movements  of  the  shoulder- 
/■13I-.  The  intero«*ei  are  particularly  affected,  and,  consequently,  the  move- 
arnt-  of  the  hand  most  generally  observ'ed  consist  of  varj'ing  degreot  of 
t'\i<m  aii'l  eslenition  at  the  metacarpo-phalangeal  articulations.  The  move- 
u-iiL-  are  diVirflerlv  and  irregular,  and  may  or  may  not  continue  during 
r*i-:  Thi'V  invariably  cease  <luring  sleep.  The  movements  are  more  athetoid 
•-Jian  choreic  in  tdiaracter,  but  are  quicVer  than  the  movement«  of  athetositi, 

'  Ncrrooi  t,vA  UcdUI  DlMUca,  pajn  IIS. 
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and  alinoi<t  alivays  occur  principally  on  voluntary'  etTort.  Associate*)  with 
the  choreiform  niovemenU  ia  always  u  considerable  degree  of  iuro-ordi nation 
in  the  manner  in  whicli  muacular  acta  are  performed.  Post- paralytic  chorea 
may  be  met  with  at  any  ase,  but  is  more  frequent  in  the  hemiplegia*  of  chil- 
dren than  in  those  of  adults.     (Fig.  Ii2.) 


Poil-hcuilplegli-  cboi 


Pbllii<te]ph)>H«idUi]. 


Pre-hcmiiilegic  chorea  i 
hemiplegia.     The  patient  complains  o 
treniities  of 


iceiwionaUy  met  with  preceding  an  atl&ck  rf 
nplains  of  numbnei«>  and  feebleness  of  the  ex- 
le  side,  and  the  arm  of  the  afiecteil  side  is  attacked  with  irregu- 
lar choreic  movements.  These  symptoms  may  continue  for  some  daya,  and 
poasibly  months,  as  in  the  case  of  senile  chorea  above  c]U0t«d,  when  completA 
hemiplegia,  which  is  frequently  aa8ociat«4l  with  heminniesthesia,  ia  established. 


ATHETOSIS. 

This  disease  was  first  described  by  W.  A.  Hammond,'  and  named  by  bina 
athetosis — "Aflrror,  trUkoiil  Jiredpomtion.  Considerable  conliision  exists  as  t* 
the  character  of  the  affection,  from  the  fact  that  it  has  been  frequently  con- 
founded  with  poet-hemiplegic  chorea,  which  it  closely  resembles.  It  ia  an 
open  (juestion  as  to  whether  it  is  best  to  regard  athetosis  as  a  separate  dieeaa^ 
for  the  symptoms  which  characterize  it  belong  to  many  lesions  of  the  brain, 
more  especially  those  of  the  motor  tract  and  caudate  nucleus.  As  originally 
described  by  &ammond,  athetosis  wa«  not  associated  with  or  preceded  by 
paralysis  of  the  aflected  parts ;  indeed,  in  the  first  cases  described  by  him,  aei< 
exprewly  notes  the  fact  that  the  muscular  power  of  the  members  affected 
with  athetoid  movements  is  not  at  all  impaired.  In  the  great  majority  of 
cases,  however,  there  has  been  hemiplegia  preceding  the  athetoid  movements; 
and  it  is,  therefore,  best  (o  divide  the  affection  into  a  primary  and  .secondary 


forn 

Primary  athetosia  occi 
stances  no  direct  cause  ( 


without  premonitory  symptoms.     In  many  ii 
L  be  traced.     In  Hammond's  classical  rase  ifa 


le  Nerroue  S;it«m.  1871. 
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pitient  was  strongly  addicted  to  alcohol ;  in  other  cases  intemperance,  expos- 
ure to  seTere  cold,  injuries,  and  fright  have  been  assigned  as  causes. 

In  the  secondary  form  hemiplegia  or  diplegia  precedes  the  irregular  move- 
ments, and  there  is  always  some  gross  cerebral  lesion,  such  as  polioencephalitis 
(Stmmpell),  porencephalus,  softening,  or  other  lesion. 


Fio.  68. 


EzAinples  of  the  position  of  the  flngen  in  the  movements  of  athetosis.    (StrCmpell.) 

BymptomB.  The  movements  of  athetosis  are  usually  confine<l  to  the  fingers 
5°'i  toes,  but  in  most  cases,  es|>ecially  in  secondary  athetosis,  the  whole  arm 
L"*  involved.  The  leg  is  seldom  affected,  but  the  feet  and  toes  are  occasionally 
f"<?  j^at  of  the  athetoid  movements.  The  peculiar  feature  of  the  movements 
^  that  they  take  place  while  the  part  is  at  rest ;  that  they  are  continuous. 


NERVors  i>/.si;.iSES  Ayv  their  treatmest. 


Slid  that  thev  are  sluw,  ditteriug  in  all  these  pnrtimlare  from  p<wl-heniiplegic 
chorea.  There  is  ever\'  variety  and  degree  i>f  movement  met  with.  Thev 
begin  usually  in  the  tfngets  and  liand,  and,  as  the  interoaaei  are  most  fre- 
quently involved,  the  moveraenta  eonsist  of  Hexion  of  the  metacarpo-phalaii- 
gcal  articulations  and  extensioii  of  the  fingen,  with  abduction  and  adauetiuii. 
The  spasm  involves  lirat  one  tinger,  tlien  another,  and  aometime^  all  are  in 
apafim  at  the  same  time.  A  favorite  position  of  the  hand  is  that  in  which  all 
of  the  fingers  are  widely  separated  and  the  thumb  is  in  extreme  extension  ; 
or  the  forefinger  alone  may  l>e  extended  and  the  othere  tlexed.  The  acooni- 
panying  drawings  from  Striimiiell  show  more  graphically  than  I  can  describe 
them  some  of  the  various  positions  in  which  the  fingers  are  placed  (Fig.  !>:)). 
The  whole  arm  may  be  contorted  into  many  bizarre  postures.  Often  the 
up|ier  arm  i?  abducted,  while  the  elbow  is  flexed ;  occasionally  the  forearm 
is  extendeil,  and  is  in  a  positiou  of  extreme  aupmatiou.  In  a  young  woman 
recently  under  my  care  the  arm  was  rotated,  the  forearm  pronated,  and  the 
whole  arm  carried  behind  the  back,  with  the  palm  turned  outward,  thU 
movement  being  followed  by  flexion  of  the  forearm  anil  supination  of  the 
wrist.  In  this  case  the  head  of  the  radius  wiis  almost  dislocated  by  the  ex- 
treme supination,  and  the  patient  usually  sat  with  the  hand  of  the  aflected 
side  under  the  thigh,  so  as  to  control  the  movements. 


I 
I 


Atbalold  muTeioenU  la  a  (aM  at  spuiic  diplegia.    PhiUddphU  ttovllal. 

Subluxation  of  the  distal  phalangeal  joints  often  occur  as  the  result  of 
lon^continued  overaction  of  the  iuterossei,  so  that  the  head  of  the  second 
phalanx  is  very  prominent  ou  the  palmar  surface  of  the  finger.  The  con- 
tinual muscular  activity  causes  hypertrophy  of  the  limb.  In  the  patient 
just  referretl  to,  the  left  arm,  which  was  the  one  affected,  was  much  larger 
than  the  other,  and  the  muscles  stood  out  like  a  blacksmith's.  Fatigue  in 
the  affected  side  is  never  complained  of. 

In  athetosis  the  movements  are  always  involuntarj',  slow,  wavy,  and  exteD- 
aive,  and  are  generally  rhythmical,  occurring  often  in  reeular  order.  The 
movements  proceed  at  all  times ;  but  they  increase  when  the  patient  is  aware 
of  being  ol»er^■ed,  or  when  he  attempts  a  voluntary  movement.  They  are 
dimiuished  when  the  patient's  attention  is  distracted.  They  can  occa^oiially 
be  controlled  by  strong  will  power,  but  even  then  for  only  a  short  time.  In 
one  of  Hamuoud's  casa*  violent  conipre»iion  of  the  wrist  controlled  the 
movements.     As  a  rule,  the  niovemejits  do  not  cease  during  sleep. 

Bilateral  athetosis  is  common,  and  is  almost  invariably  the  sequel  of  spastic 
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diplegia.  The  illustration  shows  the  typical  athetoid  movements  in  a  case  of 
spastic  diplegia  (Fig.  64).  The  patient  was  nineteen  years  of  age  at  the 
time  the  photograph  was  taken,  and  the  trouble  was  first  noticed  when  she 
was  five  years  of  age. 

The  muscles  of  the  face  are  occasionally  affected  with  the  athetoid  spasm, 
and  the  tongue  is  at  times  involved  to  such  an  extent  as  to  make  speech  in- 
articulate. Athetosis  has  been  met  with  in  cases  of  locomotor  ataxia,  and  in 
these  instances  it  is  always  bilateral. 

DiagnoiriB.  Athetosis  is  to  be  distinguished  from  chorea  and  post-hemiplegic 
spasm  by  the  character  of  the  movements  and  the  parts  involved.  In  cnorea 
the  movements  are  quick,  jerky,  irregular  and  misdirected ;  in  athetosis  the 
movements  are  slow,  rhythmical  and  consecutive.  In  the  majority  of  cases  of 
athetosis,  paralysis  or  imbecilitv  exists.  As  already  remarked,  athetosis  and 
post-hemiplegic  chorea  are  confounded  by  many  observers.  The  main  points 
of  distinction  are  that  in  post-paraljrtic  chorea  the  movements  occur  on 
voluntary  effort,  are  inco-oroiriate  and  spastic,  and  are  quicker  than  those  of 
athetosis.  In  post-paralytic  chorea  they  usually  cease  during  sleep.  The 
latter  is  usually  accompanied  by  hemiansesthesia.  Gowers  says  that  this 
exists  in  fifty  per  cent,  of  the  cases. 

Pftthology.  The  lesions  producing  athetosis  depend  on  the  nature  of  the 
case,  and  vary  in  extent  and  location  in  different  cases.  In  Hammond's 
original  case,  in  which  it  will  be  recalled  that  there  was  no  paralysis,  it  was 
found  after  death  that  there  was  a  degeneration  consisting  of  fibrous  connec- 
tive tiflBue,  which  extended  from  the  posterior  third  of  the  thalamus  and 
posterior  third  of  the  internal  capsule  to  the  lenticular  nucleus.^  In  this 
case  the  motor  tract  was  not  implicated.  In  many  cases  it  will  be  found  that 
the  thalamus  and  posterior  portion  of  the  internal  capsule  are  involved ;  but 
in  other  cases,  in  which  there  is  an  associated  paralysis,  the  lesions  must  be 
diflmnmated,  and  include  the  cortex  and  motor  tract.  Cases  have  been 
reooided  in  which  absolutelv  no  lesion  was  visible  in  the  brain  to  the  naked 
eye. 

In  twelve  autopies  collected  bv  Kuhler  and  Pick  the  parts  mainly  in- 
volved were  the  tnalamus,  internal  capsule,  and  lenticular  nucleus.  In  one 
of  Oulmont's  cases'  an  area  of  softening  was  found  in  the  lenticular  nucleus 
and  corpus  striatum  of  one  side.  Lauenstein  reporteii  a  ease  of  primary 
athetosis  in  which  the  movements  were  confined  to  the  fingers  of  the  lefl 
hand,  the  athetoid  movements  having  been  observed  but  eleven  days*  l)efore 
death.  At  the  autopsy  a  fresh  lesion  was  discovered  at  the  anterior  end  of 
the  right  thalamus.  ti\  a  patient  of  my  own,  in  which  there  was  a  tumor  of 
the  lefi  thalamus,'  in  the  early  part  of  the  case  the  movements  of  the  right 
hand  were  inco-ordinate,  and  later  paresis  developed.  At  the  autopsy  the 
left  thalamus  was  found  to  be  occupied  by  a  tumor  as  large  as  a  hen's  ^^g, 
which  involve<l  the  coqms  striatum  and  internal  capsule  to  a  slight  extent, 
hut  the  caudate  nucleus  was  not  affected.  It  seems,  therefore,  that  athetoid 
movements  are  liable  to  occur  as  the  result  of  an  irritative  process  in  any 
part  of  the  pyramidal  tract  in  its  course  where  it  ascends  between  the  thal- 
amus and  internal  capsule. 

.Vthetosls  Is  more  likely  to  follow  hemiplegia  from  cerebral  softening  due 
to  the  o<'clusion  of  a  vessel  than  to  apoplexy,  and  it  is  also  much  more  fre- 
quent afler  infantile  hemiplegias.  Gowers*  remarks  that  the  significance  of 
th«»e  facts  are :  First,  that  in  softening  slight  (Iania<re  to  cerebral  tissue  is 

1  O.  M.  Hammond:  Trans.  Amer.  Ncurologrical  Association.  1>$91. 

a  ^ades  Cliniqaet  sur  I'Athetose.    Paris.  1878. 

*  UnlTenity  Medical  Magazine.  October.  1893. 

*  Diseases  of  the  Nervous  System.  2d  edition,  p.  88. 
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more  extensive  than  actual  destruction  of  tissue,  and  that  the  spont 
spasms  are  probably  due  to  overaction  of  the  gray  matter  which  is  in 
of  altered  function  and  nutrition.  The  significance  of  the  seconi 
namely,  the  frequency  with  which  athetoid  movements  follow  infantile 
plegia,  is  the  greater  facility  with  which  growing  and  developing  nen 
recover,  and  their  greater  susceptibility  to  disorder  of  nutntion  whei 
development  is  interfered  with. 

Prognosis      The  outlook  in  all  cases  of  athetosis  and  post-paralytic 
is  unfavorable.     Occasionally  a  case  of  athetosis  is  met  Avith  which  ifl 
tional,  and  this  may  recover. 

Treatment  There  is  practically  no  remedy  for  the  conditions  aseo 
with  athetosis.  The  use  of  galvanism  and  massage  has  proved  of  som 
efit  in  certain  cases,  but  no  permanent  relief  is  afforded  by  these  or 
remedies.  In  functional  cases  arsenic  has  been  found  of  value,  and  in 
cases  there  has  been  undoubted  benefit  from  the  use  of  alteratives,  su 
iodide  of  potassium  and  mercurials. 


MYOCLONUS   MULTIPLEX. 

Synonyms.  Paramyoclonus  Multiplex ;  Convulsive  Tremor ;  Myoq 
This  rare  disease  is  closely  related  to  convulsive  spasms  and  to  chorei 
is  characterized  by  quick  clonic  spasmodic  contractions  of  the  muscles  i 
trunk  and  extremities.  The  spasms  are  bilateral,  involving  the  symme 
muscles,  and  occur  only  at  intervals.  The  affection  was  originally  po 
out  by  Friedreich,*  and  since  his  paper  several  other  writers  have  rew 
cases. 

Many  different  forms  of  spasm  have  been  described  under  the  nai 
myoclonus  multiplex,  but  a  large  number  of  these  are  instances  of  hysti 
chorea  or  saltatoric  spasm.  In  the  typical  form  of  the  disease  the  patic 
rather  abruptly  attacKed,  the  muscles  of  the  trunk  and  hips  are  seized 
violent  and  rapid  contractions,  Avhich  may  throw  him  down  if  standin^ 
hurl  him  from  a  chair  or  bed  in  which  ne  may  be  sitting.  The  mu 
most  involved  are  those  of  the  trunk  and  upper  part  of  the  limbs,  espec 
the  deltoids,  biceps,  triceps,  supinators,  quadriceps  extensor  femorisy 
flexors  of  the  leg,  and  the  calf  muscles.  Sometimes  the  facial  and  i 
muscles  are  affected,  but  those  of  the  feet  and  hands  are  seldom  implicf 
The  diaphragm  is  sometimes  affected,  producing  hiccough,  or  a  violent  e 
ratory  sound  may  be  made,  in  the  production  of  Avhich  the  larynx  also  ti 
part,  resembling  that  made  by  a  man  when  cutting  wood.  The  spasm 
muscular  contractions  are  bilateral,  differing  in  this  respect  from  ordu 
chorea.  They  begin  in  most  instances  in  the  shoulders  and  arms,  and  exi 
to  the  trunk.  The  tendon  and  skin  reflexes  are  increased,  but  there  ar 
disturbances  of  sensation,  either  anaesthesia  or  h\'penesthesia.  These  ii 
mental  disorder,  but  the  subjects  of  this  affection  are  usually  neurasthc 
and  may  be  hysterical.  The  causes  which  have  been  met  with  are  firi 
shocks,  overrauscular  exertion,  and  mental  strain.  The  muscular  spj 
occur  at  intervals,  sometimes  of  only  a  few  minutes,  and  sometimes  an  ei 
week  Avill  elapvse  between  paroxysms.  The  muscular  movements  are  vie 
and  rapid,  varying  from  5  to  180  per  minute,  but  are  commonly  aboui 
per  minute.  In  a  case  related  by  Starr*  the  contractions  were  countec 
him,  and  reached  90  per  minute.     In  this  patient  the  disorder  resulted  i 

»  Virchow'8  Archlv.,  Bd.  Ixxxvi.  p.  421. 

s  Familiar  Forms  of  Nervous  Diseases,  p.  244. 
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a  strain  in  lifting  a  heavy  box,  and  the  muscles  first  affected  were  those  of 
the  abdomen  and  back.  There  were  short  and  quick  alternate  contractions 
of  the  dorsal  muscles  and  recti  abdominis.  As  these  movements  became 
more  violent  the  body  and  head  were  thrown  backward  and  forward  until 
the  patient  became  dizzy,  and  he  would  almost  be  pitched  out  of  the  chair 
m  which  he  was  sitting. 

1  have  seen  one  case  of  this  affection,  who  was  a  patient  of  my  colleague, 
Dr.  James  Hendry  Lloyd,  in  the  Philadelphia  Hospital.  In  this  case  the 
miucles  of  the  trunk  and  upper  part  of  the  limbs  were  affected  with  violent 
clonic  spasms  which  were  almost  continuous.  During  the  attacks  the  patient 
would  be  almost  thrown  from  his  bed.  He  was  bathed  in  perspiration,  and 
sharp  expirator}'  sounds  were  made  by  the  spasms  of  the  aiaphragm.  His 
speech  was  interfered  with,  and  the  words  were  uttered  in  a  short  and  explo- 
«ve  manner.  The  patient's  mental  condition  was  not  markedly  impaired. 
The  patient  died  from  exhaustion  after  five  or  six  years.  At  the  autopsy  no 
naked-eye  lesions  were  discovered  in  the  brain  or  cord. 

In  the  majority  of  cases  tapping  the  tendons  or  irritating  the  skin  will 
bring  on  an  attacK.   In  Lloyd's  case  an  attack  was  brought  on  when  he  tried 
^0  speak,  and  any  emotion  exaggerated  the  movements  excessively.     In  some 
<^ages  voluntary  effort  has  arrested  the  spasm. 

This  affection  has  been  recorded  by  many  as  merely  a  form  of  chorea,  and 

others  regard  it  as  hysterical.     Growers  thinks  that  it  is  most  closely  allied 

^  ^nile  chorea.    It  differs  from  this  disease,  however,  in  that  it  is  usually 

trilateral,  and  the  movements  are  far  more  violent  and  are  paroxysmal.     Age 

has  little  to  do  with  the  development  of  the  malady ;  but  it  is  far  more  fre- 

<|uent  in   males  than  in   females.     But  two  cases  in  females  have  been 

t*ecorded,  and  this  is  an  additional  fact  against  the  hysterical  origin  of  the 

disease.     It  is  a  variety  of  chorea,  functional  in  character,  and  is  more  nearly 

^lied  to  chronic  adult  chorea  than  any  other  form. 

The  pathology  is  unknown.  In  a  case  which  died  of  phthisis  and  was 
examined  bv  Professor  Schultze*  no  lesion  was  revealed;  and  in  Lloyd's 
eai>e,  which  \  have  just  quoted,  the  result  of  the  autopsy  was  negative. 

Prosnosia.    The  prognosis  is  usually  favorable.     In  many  cases  the  disease 
\t»ts  but  a  few  months,  but  in  some  instances  it  is  fatal. 

Treatment.    Gralvanism  and  static  electricity  have  been  found  most  useful 

in  the  treatment  of  this  affection  ;  the  latter  has  been  especially  recommended. 

When  galvanism  is  used  strong  currents  to  the  spine  snould  be  applied,  and 

the  ano<ie  should  be  placed  over  painful  points  on  the  spine,  should  they 

exist.     Antispasmodics  and  nervines  are  occasionally  useful,  but  attention  to 

the  general  health  and  the  administration  of  iron  and  arsenic  is  always 

likely  to  prove  useful.     In  severe  cases  it  may  be  necejssary  to  administer 

morphine  hypo<lermically. 

1  Starr :  Op.  clt. 
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LOCAL  SPASMS.  OCCUPATION  SPASMS. 


By  a  W.  BURR,  M.D. 

FACIAL  SPASM.     MIMIC  SPASM. 

Etiology.  In  many  cases  no  cause  can  be  traced.  It  is  mainly  met  with 
in  adults,  and  is  far  more  frequent  in  women  than  in  men.  Anaemia,  general 
ill-health,  grief,  and  worry  predispose  to  it.  It  is  alleged  to  arise  sometimes 
from  peripheral  irritation  acting  reflexly ;  for  example,  a  decayed  and  pain- 
ful tooth.  In  many  cases,  however,  removal  of  the  supposea  reflex  cause 
will  not  cure  the  affection.  It  occasionally  is  associated  with  pregnancy. 
Cold  is  sometimes  causative.  It  may  result  from  the  extension  ot  the  spasm 
in  torticollis.  Besides  these  cases  that  we  are  compelled  to  call  idiopathic,  it 
may  be  caused  by  organic  disease  of  the  nervous  system.  The  lesion  then  is 
situated  in  the  motor  cortex,  or  in  or  near  the  nucleus  of  origin  of  the  nerve. 
Thus  Berkeley  reports  a  case  of  cortical  tumor.  Moos  a  tumor  pressing  on  the 
nerve  at  the  base  of  the  brain,  and  Gowers  an  aneurism  oi  the  vertebral 
arterv. 

Symptoms.  The  onset  of  the  disease  is  usually  gradual,  and  at  first  only 
one  or  two  muscles — the  orbicularis  palpebrarum  most  frequently  —  are 
affected.  Thence  the  spasm  spreads  until  the  patient  has  lost  all  control 
of  the  muscles  of  one  side  of  the  face.  Not  infrequently  there  is  slight 
twitching  on  the  opposite  side,  but  serious  involvement  of  both  sides  is  rare. 
The  spasm  is  both  clonic  and  tonic — either  frequent  momentary  contractions 
like  tnose  from  an  electric  shock,  or  irregularly  recurring  single  contractions. 
More  frequently  there  are  short  paroxysms  of  combined  tonic  and  clonic 
spasm.  Motion  and  emotion,  speaking,  eating,  or  excitement  of  any  kind 
will  often  precipitate  an  attack.  The  paroxysms  vary  in  frequency  from 
two  or  three  in  a  day  up  to  thirty  or  forty  in  an  hour.  The  muscles  most 
affected  are  the  orbicularis  palpebrarum,  the  levator  superioris  alseque  nasi, 
the  zygomatici,  and  the  cornigiitor  supercilii.  The  frontalis  and  the  platysma 
are  rarely,  and  the  nmscles  of  the  ear  very  rarely  attacked.  The  stylohyoid, 
the  digastric,  and  the  velum  palati  are  almost  never  affected.  The  muscles 
of  mastication  are,  of  course,  affected  only  if  the  motor  portion  of  the  tri- 
geminus is  involved  by  the  disease.  The  spasm  decreases  greatly  or  ceases 
during  sleep.  In  true  facial  spasm  there  is  no  pain  save  perhaps  the  fatigue 
ache  of  muscular  overact  ion.  Usually  there  is  no  paralysis,  but  it  must  be 
remembered  that  spasm  raav  develop  in  a  ease  of  long-standing  Bell's  palsy. 
There  mav  be  an  increase  in  the  electrical  irritability  of  the  nerve,  but  no 
other  change.  Gowers  notes  the  loss  of  the  sense  of  ta.ste  on  the  front  of  the 
tongue,  and  in  one  of  his  cases  of  bilateral  spasm  there  was  a  temporary 
increase  in  the  secretion  of  the  saliva.  Occasionally  the  spasm  extends  far 
l>eyond  the  region  of  the  facial  nerve,  involving  successively  the  neck,  shoul- 
der, and  arm  muscles.     There  may  or  may  not  be  tender  points  in  the  course 
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Baal,  and  the  movenaents  are  far  more  violent  and  are  paroxysmal.  Age 
finfe  to  do  with  tHe  development  of  the  malady ;  but  it  is  far  more  fre- 
9t  in  males«  tKan  in  females.  But  two  cases  in  females  have  been 
Qfded,  and  this  is  an  additional  fact  against  the  hysterical  origin  of  the 
OM.  It  if*  a  variety^  of  chorea,  functional  in  character,  and  is  more  nearly 
ied  10  chronic  adult  cHorea  than  any  other  form. 

Tbe  palholoev  \»  nn. known.  In  a  case  which  died  of  phthisL^  and  was 
anined  bv  Frofessor  Schultze*  no  lesion  was  revealed ;  and  in  Lloyd's 
*,  which  t  have  jnst  <^uoted,  the  result  of  the  autopsy  was  negative. 
Plgpogln,  The  prognosis  is  usually  favorable.  In  many  cases  the  disease 
«»  bat  a  few  months,  l>ut  in  some  instances  it  is  fatal. 
iMlBeiit.  Gralvanism  and  static  electricity  have  been  found  most  useful 
\  the  treatment  of  tHis  affection ;  the  latter  has  been  especially  recommended, 
rben  galvanism  \s  used  strong  currents  to  the  spine  should  be  applied,  and 
k  anode  should  l>e  placed  over  painfiil  points  on  the  spine,  snould  they 
xk.  Antispasmodics  and  nervines  are  occasionally  useful,  but  attention  to 
W  eeneral  n^dth  and  the  administration  of  iron  and  arsenic  is  always 
ikelr  to  prove  tiseful.  In  severe  cases  it  may  be  necessary  to  administer 
!i-»n»hine  hvoodermically. 


CHAPTER  VIII. 


LOCAL  SPASMS.  OCCUPATION  SPASMS. 


By  C.  W.  burr,  M.D. 

FACIAL  SPASM.     MIMIC  SPASM. 

Etiology.  In  many  cases  no  cause  can  be  traced.  It  is  mainly  met  with 
in  adults,  and  is  far  more  frequent  in  women  than  in  men.  Ansemia,  general 
ill-health,  grief,  and  worry  predispose  to  it.  It  is  alleged  to  arise  sometimes 
from  peripheral  irritation  acting  reflexly ;  for  example,  a  decayed  and  pain- 
ful tooth.  In  many  cases,  however,  removal  of  the  supposed  reflex  cause 
will  not  cure  the  affection.  It  occasionally  is  associated  with  pregnancy. 
Cold  is  sometimes  causative.  It  may  result  from  the  extension  ot  the  spasm 
in  torticollis.  Besides  these  cases  that  we  are  compelled  to  call  idiopathic,  it 
may  be  caused  by  organic  disease  of  the  nervous  system.  The  lesion  then  is 
situated  in  the  motor  cortex,  or  in  or  near  the  nucleus  of  origin  of  the  nerve. 
Thus  Berkeley  reports  a  case  of  cortical  tumor.  Moos  a  tumor  pressing  on  the 
nerve  at  the  base  of  the  brain,  and  Gowers  an  aneurism  oi  the  vertebral 
arterv. 

Symptoms.  The  onset  of  the  disease  is  usually  gradual,  and  at  first  only 
one  or  two  muscles — the  orbicularis  palpebrarum  most  frequently  —  are 
affected.  Thence  the  spasm  spreads  until  the  patient  has  lost  all  control 
of  the  muscles  of  one  side  of  the  face.  Not  infrequently  there  is  slight 
twitching  on  the  opposite  side,  but  serious  involvement  of  both  sides  is  rare. 
The  spasm  is  both  clonic  and  tonic — either  frequent  momentary  contractions 
like  those  from  an  electric  shock,  or  irregularly  recurring  single  contractions. 
More  frecjuently  there  are  short  paroxysms  of  combined  tonic  and  clonic 
spasm.  Motion  and  emotion,  speaking,  eating,  or  excitement  of  any  kind 
will  oflen  precipitate  an  attack.  The  paroxysms  vary  in  fi^uency  from 
two  or  three  in  a  day  up  to  thirty  or  forty  in  an  hour.  The  muscles  most 
affected  are  the  orbicularis  palpebrarum,  the  levator  superioris  alseque  nasi, 
the  zygomatic!,  and  the  corrugjitor  supercilii.  The  frontalis  and  the  platysma 
are  rarely,  and  the  muscles  of  the  ear  very  rarely  attacked.  The  stylohyoid, 
the  digastric,  and  the  velum  pulati  are  almost  never  affected.  The  muscles 
of  mastication  are,  of  course,  aftected  only  if  the  motor  portion  of  the  tri- 
geminus is  involved  by  the  disease.  The  spasm  decreases  greatly  or  ceases 
during  sleep.  In  true  facial  spasm  there  is  no  pain  save  perhaps  the  fatigue 
ache  of  muscular  overaction.  Usually  there  is  no  paralysis,  but  it  must  be 
remembered  that  spasm  may  develop  in  a  ease  of  long-standing  Bell's  palsy. 
There  mav  be  an  increase  in  the  electrical  irritability  of  the  nerve,  but  no 
other  chan<re.  (lowers  notes  the  loss  of  the  sense  of  taste  on  the  front  of  the 
tongue,  and  in  one  of  his  ca'^es  of  bilateral  spasm  there  was  a  temporary 
increase  in  the  secretion  of  the  saliva.  Occasionally  the  spasm  extends  far 
beyond  the  region  of  the  facial  nerve,  involving  successively  the  neck,  shoul- 
der, and  arm  muscles.     There  may  or  may  not  be  tender  points  in  the  course 
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of  the  trifacial  nerve,  and  pressure  on  certain  points  of  the  face  may  cause 
the  spa^m  to  cease.  In  one  case,  for  example,  so  long  as  eye-glasses  pressing 
atrongly  against  the  nose  were  worn,  the  spasm,  never  very  severe,  remainea 
ahsent. 

We  know  nothing  of  the  morbid  anatomy  and  pathology  of  the  disease 
beyond  the  few  facts  given  under  etiology — namely,  that  a  cbronic  irritative 
legion  in  the  facial  cortical  centre,  in  the  nucleus,  in  the  pons,  or  of  the  nerve 
itself,  may  cause  the  disease. 

Diai^noeis  is  usually  easy.  The  most  important  point  is  the  differentiation 
from  the  secondary  spasm  occurring  after  facial  paralysis.  In  this  condition 
there  is  always  a  persistent  contracture  and  weakness  along  with  the  occa- 
sional spasm.  I^  in  chorea,  the  face  is  much  involved  and  the  extremities 
but  little,  mistakes  may  arise.  In  habit  chorea  the  character  of  the  move- 
ments is  different.  The  diagnosis  of  the  seat  of  lesion  is  difficult.  The 
more  limited  the  spasm  and  the  more  confined  to  muscles  accustomed  physi- 
ologically to  act  together,  the  greater  the  probability  that  the  lesion  is  cortical. 
Increasing  weakness  and  the  addition  of  other  symptoms  point  to  a  progressive 
organic  cause. 

Pto^iiosis.  The  duration  of  the  disease  is  long,  often  till  death.  Occa- 
sional remissions  and  intermissions  are  not  rare.  In  cases  that  have  lasted 
more  than  a  few  months  the  chance  of  complete  and  permanent  recovery  is 
slight.  The  danger  to  life  is  only  of  importance  when  the  cause  is  organic 
and  progressive,  not  from  the  spasm  itself. 

Treatment.  In  recent  cases  hot  applications  to  the  face  and  the  produc- 
tion of  free  diaphoresis  should  be  employed.  In  chronic  cases  many  medi- 
cines have  been  used,  none  of  which  are  of  any  great  value  or  to  be  greatly 
depended  upon  in  any  given  case.  The  general  health  should  be  looked 
after,  and  all  possible  sources  of  peripheral  irritation  removed.  Sedatives, 
for  example,  geisemium  and  conium,  are  much  used,  and  sometimes  in  ascend- 
ing doses  do  good.  Morphine  alone,  or  in  combination  with  atropine,  given 
hypodermaticallv,  often  stops  the  spasm  entirely,  but  the  very  grave  risk  run 
of  establishing  tlie  morphine  habit  must  never  be  lost  sight  of.  Faradism  is 
always  harmful.  A  weak,  uninterrupted  galvanic  current,  the  anode  placed 
in  front  of  the  ear  and  the  cathode  on  the  muscles,  exerts  sometimes  a  good 
influence.  Mitchell  recommends  freezing  the  cheek  daily  with  a  rhigolene 
spray.  Operative  measures  usually  cause  the  spasm  to  cea.se  for  a  time,  only 
to  return  after  a  longer  or  shorter  time.  In  a  collection  of  tAventy  cases 
made  by  Keen,  in  only  two  did  the  spasm  remain  al)sent  more  than  six 
months.  For  details  of  operation  see  chapter  on  Surgery.  On  the  whole, 
treatment  is  thoroughly  unsatisfactory. 

Blepharoi^lHumi  is  a  tonic  or  clonic  paroxysmal  spasm  of  the  orbicularis 
{mlpebranim,  completely  closing  the  lids.  It  is  not  infreciuent  in  painful 
diseases  of  the  eye,  and  may  be  due  to  refractive  errors.  The  clonic  form  is 
calle<i  nictitating  spasm,  and  is  frecjuent  in  habit  chorea  and  hysteria.  A 
paroxysm  of  tonic  spasm  may  be  caused  by  voluntary  firm  closure  of  the 
eyelids,  eye  strain,  or  a  bright  light.  In  children  a  curious  condition  occurs, 
first  noted  by  von  Graefe,  in  which  for  weeks  at  a  time  there  is  a  i)ersistent 
li<l  cramp,  and  when  the  eyes  are  finally  opened  there  may  be  tomj)orary 
hlindness,  without  visible  lesion  or  permanent  blindness,  with  gross  ophthal- 
luciHoopic  changes.  In  the  common  form  the  spasm  can  often  be  relieved  by 
pressure  over  certain  points,  especially  the  supraorbital  foramen.  The  posi- 
tion of  the  points  is  variable,  and  they  should  be  sought  for  throughout  the 
dii^tributi<»n  of  the  trifacial  nerve. 
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MASTICATORY  SPASM.     (Rombergr.) 

Masticator}'  spasm  is  an  affection  of  the  muscles  supplied  by  the  fifth  nerve, 
the  temporals,  masseters,  and  pterygoids.  It  may  be  tonic  (trismus)  or  clonic. 
In  the  former  the  teeth  are  firmly  pressed  against  each  other,  so  that  the  jaws 
cannot  be  separated,  and  the  muscles  of  mastication  are  strongly  contracted  and 
as  hard  as  wood.  Attempts  at  forcible  movement  of  the  lower  jaw  cause  pain, 
which  may  also  result  from  the  intensity  of  the  spasm  itself.  The  condition  is 
almost  always  bilateral,  but  may  be  confined  to  one  side.  It  is  the  beginning 
symptom  in  tetanus.  As  a  manifestation  of  hysteria  it  is  quite  common. 
It  may  also  be  caused  by  peripheral  irritation  from  injury  as  shown  by  Rom- 
berg, and  from  irritation  of  the  fifth  nerve  caused  by  decayed  teeth.  Cases 
due  to  organic  disease  have  been  reported.  Marot  and  Wernicke  have  seen 
it  occur  in  tumor  of  the  pons,  and  Gowers  had  a  case  which  he  thinks  was 
due  to  disease  of  the  basilar  artery.  It  may  occur  during  an  attack  of  facial 
neuralgia.  Very  rarely  only  single  muscles  are  affected,  as  in  a  case  of 
Leube*8,  in  which  the  jaw  was  held  laterally  displaced  for  several  days — 
probably  on  account  of  spasm  of  the  pterygoids  on  one  side. 

The  most  common  example  of  clonic  spasm  is  that  which  occurs  during  a 
chill.  It  is  a  not  infrequent  beginning  symptom  of  a  general  convulsion. 
Hirt  speaks  of  an  old  gentleman  who  for  several  hours  daily  would  go 
through  the  movements  of  chewing,  sometimes  even  unintentionally  biting 
off  the  end  of  his  cigar.  Romberg  relates  the  case  of  an  old  lady  whose 
teeth  chattered  constantly,  ceasing  only  during  sleep  and  mastication.  In 
the  later  stages  of  paralysis  agitans  tremor  of  the  lower  jaw  may  be  suffi- 
ciently extreme  to  be  called  spasm. 

In  another  form  of  the  condition  there  are  single  and  sudden  contractions 
of  the  muscles,  severe  enough,  it  may  be,  to  bite  the  tongue  or  cheek.  It  is 
not  infrequent  in  hysteria,  and  may  occur  in  anyone  with  an  enfeebled 
nervous  constitution. 

The  diagnosis  of  masticatory  spasm  is  easy.  The  only  condition  vrith 
which  it  can  be  confounded  is  anchylosis  of  the  jaw.  The  history  of  the  case, 
and  the  fact  that  spasm  relaxes  under  ether  are  sufficient  to  differentiate  it. 

The  prognosis  is  good,  except  in  the  rare  cases  in  which  it  is  due  to  organic 
disease. 

NODDING  SPASM. 

Not  very  rarely  in  improperly  fed  and  rickety  children  there  occurs  a  con- 
dition of  clonic  spasm  of  the  stemo-cleido  mastoids  and  adjacent  muscles, 
causing  nodding  and  rotatorv  movements  of  the  head.  Nystagmus,  and 
more  rarely  strabismus,  may  W  present.  The  condition  in  older  children 
may  be  merely  a  trick,  a  form  of  habit  spasm.  See  p.  258.  If,  as  sometimes 
happens,  instead  of  there  ]>eing  constant  movements  there  are  occasionally 
one  or  two  movements,  accompanied  by  momentary  unconsciousness,  we  have 
to  do  with  a  much  more  serious  matter — namelv,  an  attack  of  petit  maL  See 
Chapter  XI. 

SPASMODIC  WRY-NECK  (Spinal  Accessory  Spasm  ;   Tic 

Rotatoire.     Nickkrampf). 

Under  this  head  are  included  all  types  of  spasm  occurring  in  the  muscles 
of  the  neck,  whether  they  be  supplied  by  the  spinal  accessory  nerve  or  not. 
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EUolofT.  There  is  never,  or  almoHt  never,  direct  inheritance,  but  epilepsy 
ind  other  iunctional  nervous  diseases  in  the  parents  create  a  predisposition 
toward  it.  It  is  a  disease  of  middle  adult  life,  though  rare  and  usually 
tbeTTaot  cases  have  been  reported  in  infants.  It  is  slightly  more  frequent  in 
■omen  than  in  men.  Exposure  to  cold  seems  sometimes  to  be  an  exciting 
causa  Not  infrequently  patients  give  a  history  of  exposure,  pain  and  sti£ 
neee  in  the  neck,  and  later  spasm.  The  opinion  that  palsy  of  the  muscles  of 
the  opposite  aide  produces  spasm  from  unopposed  muscular  action  has  little 


Btaumodlc  lotlicoUis. 

grounds  for  belief  A  case  of  Annandalo's,  due  apparently  to  excessive  use  of 
tlie  muscles,  ought  probably  to  be  placed  rather  among  the  occupation  spasms. 
Xt  was  a  young  girl,  a  weaver,  whose  work  required  her  to  turn  her  head  fre- 
*~juentlT  from  side  to  side.  When  any  attempt  was  made  to  turn  the  head 
sway  nrom  the  left  clonic  spasm  developed.  Simon  records  a  curious  case  in 
■*hich  malarial  poison  seemed  to  be  the  cause.  The  attacks  were  periodic, 
Had  were  cured  By  quinine. 

SyuptomB.  In  rare  cases  the  onset  is  very  acute.  Onlinarilv  it  is  slow, 
^he  spasm  coming  on  only  occasionally,  affecting  but  one  or  a  few  muscles, 
and  occurring  only  under  excitement.  Ai^  time  passes  the  spasm  becomes 
niore  severe,  involves  more  muscles  and  endures  longer,  until  finally  it  is 
constant.  Though  spasm  is  usually  the  first  symptom,  it  may  be  preceded 
bv  dull,  aching,  or  even  sharp  pain  in  the  muscles  or  in  particular  poinU  in 
tfie  occiput,  behind  the  ear,  the  cervical  spine,  or  even  in  the  arm. 

The  spasm  may  be  tonic  or  clonic,  or,  as  is  most  frequent,  mixe<l.  The 
pMtion  of  the  head  and  the  direction  of  movement  depend  upon  the  nmscle 
or  muscles  affected.  Usually  several  are  involved.  lit'  only  one  muncle  be 
tftcted,  it  Is  usually  the  sterno-oleido  mastoid.  In  Gowera's  wries  of  thirty 
caeca  it  happened  thus  in  seven.  In  this  condition  the  chin  is  turned 
IS 
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toward  the  opposite  side  and  tilted  up,  while  the  ear  is  hrouEht  toward  flie 
clavicle.  Tonic  spasm  fixes  the  head  in  this  piwitiou.  If  bolh  stemo-cleido- 
maatoids  be  affected  the  hea^l  is  drawn  first  lu  one  and  then  to  the  other  side, 
or,  if  the  spasm  be  tonic  and  equal  on  both  sides,  strongly  forward  and  beiit 
upon  the  chest.  Spasm  of  the  trapezius  draws  the  head  hack  and  tuwanl 
the  diseased  side,  at  the  same  time  elevating  the  shoulder  and  bringing  the 
scapula  nearer  to  the  spine.  In  cases  of  posterior  bilateral  spasm  (relrocoUic 
epaBm)  the  head  is  drawn  backward,  usuallr  moderately  only,  but  sometimes 
so  strongly  as  to  make  the  face  look  directly  upward. 

The  iutenaity  of  the  spasm  varies  from  time  to  time,  and  is  more  or  leas 
increased  by  emotional  excitement.  It  can  otlen  be  controlled  by  the  will 
for  a  few  moments,  but  soon  the  imperative  need  to  move  becomes  so  great 
it  cannot  he  resisted  and  the  spasm  returns — at  first  more  violently  than 
before. 

Not  very  infrequently,  as  time  passes,  the  spasm  extends  to  the  niusc^'lee  of 
the  arm.  In  sucb  cases  there  is  almost  always  involvement  of  both  flides  of 
the  neck.  In  one  case  of  Gowers's  only  the  deltoid  was  affected.  Again, 
the  spasm  may  begin  in  the  arm  and  extend  to  the  neck  muscles.  There 
may  also  be  involvement  of  the  face,  twitching  of  the  eyelids  or  of  the  mus- 
clea  of  mastication.  If  the  spasm  be  forcibly  stopped  it  may  appear  tem- 
porarily in  other  muscles. 

There  is  always  more  or  less  discomfort  and  oflen  dull,  aching  pain,  which, 
though  not  acute,  may  cause  great  suffering.  The  overacting  muscles  always 
hypertrophy.    Electrical  irritability  is  either  normal  or  increased. 

Horbid  Anatom;.  In  many  cases  nothing  has  been  found  poe^mortera. 
In  some,  tumors  of  the  brain,  meningitis,  cen'ieal  caries,  and  tumors  of  the 
medulla  have  been  present.  The  seat  of  lesion  must  he  either  in  the  cortex 
or  the  pons.  It  cannot  be  a  disease  of  the  muscles  themselves.  Further 
than  this  we  cannot  go. 

FrognoslB  as  to  life  is  good,  unless  it  lie  secondary  to  some  organic  disease. 
As  to  recovery  the  outlook  is  not  so  good.  While  the  tendency  is  to  increase 
until  several  muscles  are  affected,  it  may  remain  slight  and  confined  to  one 
muscle.  There  may  be  intermissions,  even  without  treatment,  lasting  a  shorter 
or  a  loriger  time.  Of  course,  the  more  severe  the  spasm,  and  the  greater  the 
number  of  muscles  affected,  the  lens  the  chance  of  recovery. 

Treatment.  Morphine,  cliloral,  cannabis  indica,  conium,  gelseniium,  the 
bn>mides  all  do  good  for  the  time  at  least,  though  their  discontinuance  is  aiit 
to  be  followed  by  a  return  or  increase  of  the  spasm.  Morphine  is  the  most 
usetiil,  but  the  danger  of  forming  the  habit  is  m  no  disi-ase  greater,  and  in 
few  so  great.  Gelsemium,  in  the  form  of  the  fluid  extract,  is  of  distinct  value 
in  many  cases.  Electricity,  though  much  lauded,  seldom  has  any  permanent 
influence.  Instruments  intended  to  forcibly  check  the  spasm  cannot  be  warn 
for  any  length  of  time.  Many  times  the  tendons  of  the  affected  muscles  have 
been  out,  but  with  no  good  result.  Nor  could  good  result,  since  section  of  a 
tendon  cannot  prevent  the  contraction  of  a  muscle.  If  the  s]>asm  be  con- 
fintnd  to  the  distribution  of  the  spinal  accessory  nerve,  stretching  it  will 
arrest  the  spasm  for  a  time  at  least,  and  cutting  it  cause  arrest  until  reuuion 
takes  place,  which,  unfortunately,  is  loo  apt  to  occur,  even  though  quite  a 
large  section  be  removed.  This  operation  v,  however,  sometimes  followed  liv 
complete  recovery.    Keen  has  shown  that,  even  if  other  muscles  Iw  affecteii. 


i  greatly  reduced,  or  made  to  disappear,  by  subsequent 
section  of  the  posterior  o ranches  of  the 
(See  chapter  on  Surgery.) 
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CESOPHAGEAL   SPASM. 

Spaamodic  dysphagia  is  not  uncommon  in  hysteria ;  it  occasionally  follows 
dyspeptic  symptoms,  long-continued  vomiting,  or  irritation  from  hot  or  irri- 
tating foods.  It  is  alleg^  to  sometimes  arise  reflexly  from  uterine  disorders. 
As  an  independent  afiection  it  is  rarely  observed.  It  is  characterized  by 
periodic  or  permanent  painless  difficulty,  or  even  inability  in  swallowing. 
The  food,  after  reaching  a  certain  point,  is  regurgitated.  On  passing  a  pro- 
bang  it  is  stopped  at  a  certain  point.  The  diagnosis  is  from  organic  stricture. 
Under  ether,  the  spasm  relaxes  and  the  sound  passes  without  d^culty.  Mis- 
takes may,  however,  be  made.  In  one  case  of  sup])osed  oesophageal  spasm 
known  to  the  writer,  on  post-mortem  examination  myelomalacia  of  the  gullet 
was  found,  and  death  was  due  to  rupture,  not,  however,  caused  by  examination. 


RECTAL    SPASM. 

Occasionally  in  association  with  vaginismus,  spasmodic  dysmenorrhoea,  or 
from  pressure  of  a  misplaced  uterus,  there  is  spasm  of  the  rectum  and 
sphincter,  producing  the  flattened  stools  and  other  symptoms  found  in 
organic  stricture. 

Urethral  gpasm  may  be  caused  by  irritant  substances  in  the  urine,  as,  for 
example,  cantharides,  by  strictly  surgical  causes,  or  it  may  be  hysterical.  It  is 
characterized  by  sudden  inability  to  micturate  or  a  great  lessening  in  the  size 
of  the  stream,  with  great  pain  and  straining,  often  accompanied  by  a  feeling 
of  weight  in  the  perineum. 

SPASM   OP   THE   TONGUE.     (Aphthonfiria.) 

Berger,  Dochmann,  Hirt,  and  others,  have  reported  a  very  curious  condi- 
tion in  which,  paroxysmally,  the  tongue  is  protruded  and  retracted  violently, 
rolled  roughly  around  in  the  mouth,  and  pressed  so  firmly  against  the  teeth 
that  it  may  be  injured.  In  some  instances  there  occur  short  rhythmical  twitch- 
ing* of  the  whole  organ.  In  a  case  of  Berger's  there  was  a  preceding  attack 
in  which  the  tongue  felt  thick  and  swollen.  In  Hirt's  case  the  muscles  of 
mastication  were  involved.  As  an  accompaniment  of  hysteria  the  condition 
is  not  rare. 

PHANTOM   TUMOR. 

Most  frec|uently  this  condition  is  found  in  the  abdomen,  and  is  probably 
produced  by  relaxation  of  the  rectus  and  spasmodic  contraction  of  the  dia- 
phragm.    Ordinarilv  there  is  local  bulging  of  the  abdominal  wall  near  the 
midme  line  and  below  the  umbilicus,  simulating  a  solid  mass.     There  may, 
however,  be  enlargement  of  the  entire  abdomen.     The  intestines,  inflated 
with  ga!»,  are  pushed  forward.     The  local  swelling  simulate*  a  true  abdominal 
tumor  not  only  in  ap|>earance  and  feeling,  but  also  by  sometimes  giving  a 
dull  note  on  percussion.     The  spasm,  and  with  it  the  tumor,  disappears  under 
rther.     The  condition  Ls  alwavs  a  manifestation  of  hysteria.     Usually  there 
w  jsjeat  abilominal  pain.     In  some  cases  it  aj)poars  and  disiippears  several 
times*  in  the  dav,  ana  may  be  brought  back  by  the  slightest  handling  of  the 
Wly.     It  i.«*  chiefly  of  importance  because  the  mimicry  of  organic  disease  has 
sometimes  been  so  close  as  to  lead  to  operation. 
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Much  more  nire  are  phantom  tumors  occurring  in  other  parts  of  the  body. 
Weir  Mitchell  describee  a  hard,  dense"  tumor"  in  or  on  the  left  great  pectoral 
muscle  above  the  breast.  It  was  an  oval,  flattenetl  swelling  with  quite  abrupt 
edges.  Hard  rubbing  gradually  dispersed  it,  only  to  form  again  in  a  few 
hours.  In  another  case  there  was  a  similar  "tumor"  situated  on  the  calf. 
There  is  probably  a  close  relation  between  certain  phantom  tumors  occur- 
ring over  muscular  masses  and  angio-neiirotic  icdema. 


TKIGBMINAL    COUGH. 

Schadewald  described  under  this  title  an  affection  characterized  by  par- 
osyamal  cough,  occurring  in  persons  whose  respiratory  apparatus  was  in 
normal  condition,  and  due  to  trigeminal  irritation  in  the  not^,  phariF-nx,  or 
external  auditory  meatus.  Schadewiild  regards  it  as  a  refle.x  neun)SLs.  Hack 
believes  that  the  erectile  tissue  of  the  oos 


OCCUPATION   SPASMS. 

In  certain  occupations  re<|uiriug  the  constant  repetition  of  particular  move- 
ments, usually  complicated  and  line,  but  sometimes  simple  and  coarse,  there 
often  arises  a  condition  in  which  the  ]>erBon,  while  well  able  to  perform  all 
other  movements,  cannot  make  the  special  movements  required  by  hie  work. 
This  condition  is  called  an  occupation  neurosis  or  occupation  spasm.  Neither 
designation  is  exactly  true,  for  the  lirst  assumes  that  there  is  no  o^onic 
causative  lesion,  while  probably  such  lesion  exists,  but  is  too  delicate  to  be 
shown  by  our  present  means  of  examination,  and  the  second  misleads,  since 
in  many  cases  there  is  as  much  paralysis  as  spnsm.  The  most  important 
example  of  the  disease  and  one  that  may  be  taken  as  a  type  of  all  the  others 
is  writers'  cramp.     Therefore  we  shall  study  it  first  and  most  carefiilly, 

Writebs*  CkiVMf  (Scjiveners'  palav,  graphospasmua,  cheuvspusmus, 
mogigraphia)  was  first  described  by  Sir  Charles  Bell  in  1830. 

Etioloc7.  The  (lisense  is  most  apt  to  occur  in  the  neurotic.  Hence,  though 
it  is  not,  properly  speaking,  ever  inherited,  the  tendency  to  it  may  be,  and  a 
pseudo-inheritance  result.  Thus  Gowers  speaks  of  a  lady  whose  father  also 
suffered,  and  Gallard  saw  it  occur  in  mother,  son,  and  daughter.  Vance  had 
a  patient  who,  on  going  to  visit  a  distant  brother,  was  surprised  to  find  him 
a  co-sufferer.  Its  occurrence  in  groups  ta  in  some  cases  at  least  certainly  due 
to  UDConscious  mimicry.  Kveryone  who  has  much  writing  to  do  has  at  times 
twinges  of  pain  and  much  aching,  and  in  certain  dispositions  it  needs  but 
little  6re  to  make  a  great  smoke.  Indirect  inheritance  through  epileptic  or 
insane  parenti<  is  a  quite  strong  factor.  Prolonged  or  sudden  grief  and  sheer 
stress  of  life  is  the  greatest  prediii])osing  cause.  For  example,  a  man  may 
for  years  write  many  hours  daily  without  discomfort,  but  let  him  become  in- 
volved in  financial  or  domestic  difficulty,  and  the  first  signs  of  breakdown 
may  be  writer'  cramp.  A  lady  played  upon  the  piano  many  hours  daUv  for 
years  without  any  trouble,  but  ner  husband  failing  in  business  she  became  a 
music  teacher,  and  almost  immediately  piano-players'  cramp  developed.  She 
has  never  recovered.  Venereal  and  alcoholic  excess  preaispose  to  the  dis- 
ease. Local  injury  in  the  hand  or  arm  may  precipitate  an  attack,  as  in  an 
army  oflScer  mentioned  bv  Growers,  who,  having  sprained  his  thumb,  was  com- 
pelled to  write  agreat  deal  before  it  had  recovered,  and  soon  characteristic  pain 
and  cramp  appeared.  Sleeves  too  tight  around  the  wrist,  and  even  the  pres- 
sure of  a  large  sleeve-button  have  been  blamed.     Runge  reports  a  case  in 
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which  periostitis  of  the  humerus  was  the  cause.  Vance  saw  it  in  slight  cases 
of  hemiplegia,  and  in  one  case  of  not  severe  brachial  monoplegia,  it  was  the 
only  symptom  left.  In  the  last  there  was  absolutely  no  palsy  and  no  inter- 
ference with  any  other  movements,  no  matter  how  fine,  except  those  of  writ- 
ing, any  attempt  at  which  would  cause  spasm.  There  was  no  agraphia. 
Rarely  a  distinct  neuritis  of  the  median,  radial,  or  ulnar  nerve,  or  oi  the 
brachial  plexus  has  seemed  to  be  the  cause.  But  it  is  probable  that  in  most 
cases  the  nerve  tenderness,  which  is  common,  is  neuralgic ;  is  a  part  of  the 
affection  and  not  its  cause.  It  is  far  more  common  in  men  than  in  women. 
It  occurs  most  frequently  between  the  twentieth  and  the  fiftieth  year.  Curi- 
ously, it  is  never  found  m  children  learning  to  write,  nor  do  the  other  trade 
spasms  occur  in  beginners,  but  only  in  those  who  have  worked  some  time. 
The  great  cause  is  an  improper  method  of  writing.  The  way  the  pen  is  held 
is  of  much  less  importance  than  the  muscles  brought  into  action  in  the  move- 
ments of  writing.  According  to  Gowers  the  worst  method  is  that  in  which 
the  little  finger  is  used  as  a  fixed  support.  The  use  of  the  wrist  as  a  fixed 
point  is  better,  but  still  bad.  In  both  these  methods  small  muscles  have  all 
the  work  thrown  on  them,  and  consequently  fatigue  comes  on  sooner.  Un- 
doubtedly the  only  proper  way  of  writing  is  by  using  the  upper  arm  and 
shoulder  muscles,  allowmg  the  forearm,  wrist,  and  little  finger  to  rest  upon 
the  table  to  take  off  the  weight  of  the  limb,  but  making  them  move  along 
from  left  to  right  as  the  writing  progresses.  The  advantage  of  a  free  hand 
is  shown  by  the  fact  that  stenographers  who  are  bound  to  adopt  it  to  attain 
speed  seldom  if  ever  suffer.  Steel  pens  have  been  blamed,  but  scarcely  justly, 
since  the  disease  was  known  before  their  invention.  Finally,  it  must  not  be 
forgotten  that  the  disease  may  occur  in  those  who  write  but  little,  being  then 
a  local  manifestation  of  a  general  neurasthenia. 

BymiitoiikB.  Moritz  Benedict  described  three  types — the  paralytic,  the 
spasmodic,  and  the  tremulous.  They  are  rarely  absolutely  separate,  two 
being  usually  present,  with  one  predominating.  Spasm,  accompanied  by  pain 
i?  the  most  freouent.  In  rare  cases  the  onset  is  sudden.  Ordinarily  it  is  slow. 
Usually  at  the  beginning  there  is  fatigue,  pain  in  the  fingers,  and  dull  aching 
in  the  metacarpal  and  wrist  joints.  There  is  often  formication  and  numb- 
ness, but  no  true  hyperaesthesia  or  anaesthesia.  The  nerve  trunks  may  be 
slightly  tender.  At  first  all  discomfort  passes  away  soon  after  the  patient 
ceases  to  write,  and  does  not  return  until  he  has  written  again  for  a  longer  or 
sihorter  time.  Later  the  sense  of  fatigue  becomes  permanent,  extends  up  the 
arm,  and  may  reach  as  far  as  the  scapula.  Soon,  and  in  some  cases  without 
preceding  pani,  motor  troubles,  spasmodic  or  |)aralytic,  or  both,  appear.  The 
patient  notices  he  cannot  guide  the  pen,  it  digs  into  the  paper,  the  strokes 
are  irregular  and  go  too  far  up  or  too  low  down.  The  pen  is  grasped  too 
tightly  and  the  patient  cannot  let  go.  The  writing  "  resembles  that  done  in 
a  jolting  carriage."     (See  Fig.  66.)     The  cramp  is  usually  tonic,  not  clonic. 


jr/W/Y. 


Fig.  66. 


Handwriting  in  writers'  cramp. 

There  may  be  flexor  spasms  of  the  thumb,  forcing  it  into  the  palm.  Again 
there  may  be  flexor  or  extensor  spasm  of  the  index  finger,  or  of  it  and  the 
thini  finger.  If  there  is  exteiLsor  spasm  of  the  thumb  and  index  finger  the 
penholder  will  fall  from  the  hand.     If  the  flexor  and  extensor  carpiulnaris 
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be  affected  the  pen  is  forced  strongly  against  and  digs  iuto  the  paper.  There 
mny  be  spasm  of  the  proiiatiirs  and  !<iipiiiatorM  of  the  forearm,  in  which  event 
the  pen  goes  hither  and  thither  over  the  imper,  and  the  markings  resemble 
rather  chicken-tracks  than  writing.  Rarely  there  ma^  be  an  accompanying 
spasm  of  the  shoulder  muscles.  Clonic  spasm  occurring  only  on  begiuuinc 
to  wTite  and  affecting  the  thumb  and  index  linger  occurs  infrequently.  It 
should  be  possible  to  tell  from  the  handuTiting  the  muscles  affected  in  the 
disease  and  whether  by  spasm  or  palsy. 

Tremor  almost  never  occurs  alone.  It  is  usually  Hccompanicd  by  tonic 
spasm.  At  the  beginning  it  occurs  only  when  writing  and  givm  the  hand- 
writing a  "  shaky  "  form.  Later  it  may  continue  while  the  patient  is  at  reet 
or  be  caused  by  any  movement,  and  then  is  apt  to  invade  the  left  hand  also. 
Ordinarily  the  tremor  is  confined  to  the  thumb  and  first  finger.  A  purely 
paralytic  form  of  the  disease  rarely  if  ever  occurs.  There  le  always  some 
spasm,  but  weakneso  may  predominate.  There  is  fatigue  pain  in  the  affected 
muscles  and  some  difficulty  in  the  voluntary  contraction  of  them. 

It  is  rare  for  coarse  movements  to  be  affected,  and  tine  movement*,  if  they 
differ  in  character  trom  those  made  in  writing,  may  be  uninfluenced.  Some 
one  other  complicated  movement,  may  be  involved  as  in  a  patient  of  Goweis's 
who  could  do  anything  except  shave.  There  may  be  a  certain  amount  of 
weakness  in  particular  muscles  ba  shown  by  Piore,  but  usually  the  grasp  of 
the  hand  is  good.     Slight  local  muscular  wasting  sometimes  occurs. 

There  may  be  no  cSiauge  in  the  electrical  reactions  of  either  nerves  or 
muscles.  In  long-standing  cases  there  mav  be  increase  or  decrease  to  both 
the  faradic  and  galvanic  currents.  Eulenburg  found  qualitative  changes  in 
the  nerve  trunks. 

There  is  apt  to  be  a  general  condition  of  neurof^thenia  or  mild  hysteria. 
Various  parxethesife  are  complained  of.  Paiufiil  point*  in  the  course  of  the 
nerves  of  the  arm  are  common,  and  the  nerves  mav  be  swollen.  Not  infre- 
quently there  are  tender  spots  in  the  spine,  especially  in  the  cervical  region. 
There  may  bo  a  transitory  marble  pallor  of  the  fingers  from  vasomotor  con- 
striction. Stammering  is  an  occasional  complication.  If  the  patient  persists 
in  writing,  the  rondition  gradually  becomes  worse,  until  finally  the  act  is  im- 
possible. At  the  beginning  it  is  often  passible  to  write  well  with  a  pencil. 
Patients  often  use  the  left  hand  in  writmg.  In  such  cases  the  chances  are 
about  equal  that  it  will  escape. 

Pathology.  There  are  no  known  anatomical  changes  in  the  disease,  but  it 
is  highly  probable  that  if  we  could  use  the  same  methods  as  Hodge  used  in  his 
experimental  study  on  the  effects  of  fatigue  we  could  find  distinct,  though 
fine,  lesions  in  the  motor  brain  cortex,  or  in  it  and  the  cells  of  the  ccu'vical 
enlargement  of  the  cord.  Three  theories  have  been  offered  to  eitplain  the 
ilisease.  First,  that  it  ts  local  weakness  of  certain  muscles,  permitting  oveis 
action  of  their  opponents;  second,  that  it  is  reflex;  and,  third,  that  it  is 
central — a  want  of  proper  balanw  in  the  co-action  of  the  various  mo^>r 
centres  conwnied  in  the  action  of  writing.     The  last  is  the  most  satisfactory. 

IHaguosis  of  the  fully  developed  disease  is  easv.  The  beginning  stage 
may  be  mistaken  for  neurilis,  a  slowly  on-coming  hemiplegia,  or  even 
paralysis  agitans,  but  only  if  the  possibility  of  the  existence  of  writers' 
cramp  be  overlooked. 

Frognosis  in  a  bad  case,  or  one  of  long  standing,  is  never  very  good.  It 
is  better  in  those  cases  in  which  ontside  elements — ill  health  and  worry — have 
a  large  causative  influence  than  in  those  due  solely  to  excessive  writing.  It 
is  better  in  cases  in  which  there  is  a  large  pain  element  than  in  those  which 
are  purely  motor.  Finally,  the  worst  case  may  recover,  while  one  apparently 
mucn  lees  severe  may  persist. 
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Treatment.  The  beet  treatment  is  avoidance  of  the  disease  by  adopting 
a  proper  method  of  writing.  The  patient  must  cease  absolutely  to  write  with 
his  right  hand.  No  mechanical  appliance  will  do  more  than  stave  off  the 
increaee  of  symptoms  for  a  time.  There  is  no  reason  why  he  should  not  use 
the  left  hand  in  writing,  since,  if  it  is  attacked  he  is  no  worse  off  than 
before.  Gralvanism  sometimes  does  good,  and  should  be  used,  but  faradism 
may  be  distinctly  harmAil  to  the  too  irritable  muscles.  Massage  will  often 
relieve  the  pain,  and  has  a  good  effect  on  the  disease  itself.  Local  hand- 
gymnastics,  the  fingers  being  made  to  perform  movements  as  much  unlike 
writing  as  possible,  are  excellent.  Internal  medication  is  of  no  benefit,  except 
as  regards  the  general  health. 


OTHER  OCCUPATION  SPASMS. 

There  is  a  long  catalogue  of  occupations  which  may  produce  conditions 
exactly  parallel  in  etiology,  pathology,  prognosis,  and  treatment,  to  writers* 
cramp,  tne  only  difference  being  the  character  of  the  movements  affected. 

The  following  are  the  most  important : 

Seamstresses'  Cramp.  Any  occupation  requiring  constant  sewing  may 
lead  to  a  condition  of  rigid  flexion  of  the  fingers  used.  Similar  spasmodic 
conditions  occur  in  the  lower  extremities  in  ballet  dancers  and  operators  on 
the  sewing  machine. 

Spasm  of  the  tongue  has  been  met  with  in  players  on  the  clarionet. 

Bums  gives  a  long  list  of  other  occupations — drummers,  money  counters, 
masons,  compositors,  engravers,  cigarette  makers,  enamellers,  artificial-flower 
makers,  painters,  letter-sorters,  turners,  and  knitters.  Eichhorst  speaks  of 
the  case  of  a  girl  whose  daily  work  was  to  fasten  4000  needles  in  papers. 

Smiths'  Cramp,  or  hammer  palsy,  is  a  eood  example  of  the  disease  as 
caused  by  coarse  and  simple  movements.  The  spasm  may  cause  the  hammer 
to  fall  from  the  hand,  or  there  may  be  a  loss  of  control,  causing  unexpected 
movements  of  the  arm.  In  one  case,  the  hand  holding  the  chisel  would  be 
unexpectedly  supinated.  I  saw,  quite  recently,  in  Dr.  Morris  J.  Lewis's  clinic, 
a  car  driver  whose  work  recjuired  that  he  should  press  the  brake  handle 
with  the  palm  of  the  right  hand  continuously.  Some  months  previously  he 
noticed  slight  trouble  in  grasping  the  brake  with  the  fingers,  extension  of 
the  arm  occurring  with  every  attempt.  Finally,  the  spasm  and  pain  became 
so  great  that  he  was  unfit  for  work.  There  was  also  occasional  clonic  flexor 
spasm. 

Telegraphers'  Cramp.  This  occurs  only  in  operators  who  use  the  Morse 
machine,  in  which  there  is  repeated  flexion  and  extension  of  the  finger 
pressing  and  releasing  a  key  in  order  to  make  dots  and  (hughes.  The  constant 
repetition  of  this  movement  many  thousands  of  times  daily  produce.'*  a  spasm 
of  the  finger,  which  prevents  it  from  being  raised  quickly  enough  from  the 
kev,  and  hence  dots  t)ecome  dashes.     Pain  may  acconij)any  the  spasm. 

1*IA  NO  players'  Cramp  occurs  more  freciuently  in  women  than  in  men. 
It  may  be  either  spasmodic  or  neuralgic.  It  usually  begins  in  one  finger  of  the 
right  hand,  and  is  characterized  by  spasmcxlic  extension  of  the  finger,  which 
prevents  the  key  l)eing  struck  at  the  right  time,  or  the  spasm  holds  the  finger 
fixed  U{)on  the  Icey.  There  may  be  pain  alone,  without  spa.*ini,  so  severe  as 
to  com{)el  the  player  to  stop  playing,  and  occurring  in  the  hand  only  or  ex- 
tending up  the  entire  arm.  Players  on  the  organ,  the  zither,  or  the  harp  may 
l)e  similarly  affected.  In  violin  plavers  the  sptu*m  may  attack  either  the  hand 
holding  the  bow  or  the  one  controlling  the  strings. 
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FUNCTIONAL  TREMORS. 

By  LANDON  carter  GRAY,  M.D. 

Definition.  Under  the  term  functional  tremor  are  embraced  thoee  various 
forms  of  tremulousness  which  are  not  of  the  type  of  disseminated  sclerosis 
or  paralysis  agitans. 

Clinical  History.  At  the  outset  of  this  subject  it  should  be  understood 
that  a  distinction  must  be  made  between  tremor  and  the  fine  muscular  move- 
ments which  are  seen  in  chorea  and  the  so-called*  convulsive  tics.  In  the 
latter  the  movements  are  either  fibrillary  or  extend  over  a  whole  muscle  or 
set  of  muscles,  and  they  consist  of  abrupt  or  more  or  less  abrupt  contrac- 
tions, succeeded  by  abrupt  or  more  or  less  abrupt  relaxations,  and  the  inter- 
vals between  each  muscular  contraction  are  distinctly  perceptible  or  pro- 
longed. In  the  former,  however,  the  movements  are  chiefly,  indeed  almost 
entirely,  fibrillary,  and  the  muscular  contractions  are  minute  in  range,  suc- 
ceed each  other  rapidly,  and  are  rhythmical  in  character.  They  may  be 
divided  into  four  great  classes,  accordingly  as  they  are  fine,  coarse,  intermit- 
tent, or  continuous.  Based  upon  the  dogmatic  teachings  of  Charcot,  the  belief 
was  entertained  for  many  years  that  the  tremor  of  paralysis  agitans  was  always 
continuous,  and  that  of  disseminated  sclerosis  always  of  the  so-called  inten- 
tional type,  i,  e.y  only  present  when  a  voluntary  movement  was  made  (see  also 
p.'  27)  ;  and,  proceeding  upon  the  same  line  of  thought,  it  has  been  supposed 
that  the  same  distinction  would  be  found  in  the  tremors  that  were  not  due  to 
paralysis  agitans  or  disseminated  sclerosis.  Of  late  years,  however,  Charcot's 
dictum  has  been  regarded  with  more  and  more  caution  by  neurologists,  until 
I  think  I  am  safe  in  stating  that  nowadays  it  is  generally  believed  that  the 
tremor  of  dLsseminated  sclerosis  is  mainly,  if  not  entirely,  of  the  intentional 
tjrpe  in  the  earlier  stages  ;  that  that  of  paralysis  agitans  is  mainly  of  the  con- 
tinuous form,  although  there  are  many  exceptions  to  this  rule ;  whilst  in  the 
so-called  functional  tremors  no  absolute  rule  has  as  yet  been  established. 
Tremor  has  thus  fared  the  fate  of  other  symptoms  of  disease  in  havin 
been  shown  to  be  unreliable  as  pathognomonic,  as  we  have  slowly  plodde 
our  way  to  recognition  of  the  wider  truth  that  disease  evidences  itself  by  a 
combination  of  symptoms  and  not  by  any  one  alone.  Tremor  may  afiect  all 
the  external  muscles  of  the  body  or  a  group  of  them,  either  in  one  limb  or 
in  a  segment  of  one  limb.  They  may  therefore  be  found  throughout  the 
head  and  neck,  in  the  eye  muscles  (nystagmus),  the  facial  muscles,  the  tongue, 
the  lips,  or  the  cxtremitias.  Tremor  of  the  internal  muscles,  such  as  the 
diaphragm,  or  the  more  deeply  seated  of  the  trunk  muscles,  has  been  very 
scantily  studied,  and  we  know  scarcely  anything  about  it.  When  tremor  is 
of  the  intentional  type  it  will  be  evidenced  by  making  some  voluntary  move- 
ment, as  by  having  the  patient  approximate  a  glass  of  water  to  the  lips,  or 
write  the  name,  or  do  some  other  voluntary  act,  although  it  is  a  curious  fact 

I  For  these  convulsive  tics  I  have  suggested  the  name  of  Palmns. 
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that  this  intention  tremor  may  be  present  in  one  voluntary  act  and  absent 
in  another.     When  the  tremor  is  continuous,  it  will  be  present,  as  the  term 
implies,  when  the  patient  is  at  rest,  so  far  as  making  a  voluntary  act  is  con- 
cerned, although  it  should  not  be  forgotten  that  these  continuous  tremors 
will  be  exaggerated  by  emotion  or  by  mental  or  physical  effort.     The  rate  of 
tremors  has  been  determined  by  the  sphvgmograph,  the  best  of  which  is  said 
by  Peterson  to  be  that  of  Edwards,  altnough  the  European  observers  have 
inade  use  of  Marey's,  and  in  Peterson's  article  will  be  found  an  excellent 
TtgMml  of  the  sphygmoeraphic  studies  that  have  been  made.     According  to 
Peterson,  the  tremor  of  paralysis  agitans  varies  from  3.7  to  5.6  per  second, 
tUs  variation  being  often  observed  in  the  same  individual.     In  well-devel- 
oped multiple  sclerosis  the  latter  observer  found  a  rate  of  from  4.6  to  6.3 
p^  second,  although  in  the  earlier  stages  it  may  run  as  high  as  7.9  to  8.1 
Per  second.     Gowers,  however,  has  found  the  rate  in  paralysis  a^tans  to  run 
between  4.8  and  7  per  second.     The  following  tables  will  show  the  variations 
iQ  the  different  tremors  by  different  observers : 


Otterver. 


Ditecue. 


Fetenon 


Wolfeiiden  and  WiUiams 


DVIA 


Dutll 


Basedow's  disease  . 
Hysterical  tremor . 
Aloobolism 
Delirium  tremens . 
Neurasthenia . 
Multiple  sclerosis . 
Lateral  sclerosis  . 
Paralysis  agitans  . 
Ezopntlialmic  goitre 

''  Basedow's  disease . 
Hvsteria . 
Divers'  paralysis    . 
Paralysis  agitans  . 
Disseminated  sclerosis 
Lateral  sclerosis    . 
Exophthalmic  goitre 
Multiple  sclerosis . 


JiaU  per  second, 

8.7  to  12 
76    "     7.8 

8.5  *•    11.2 

5.6  "      6.8 
.    7.4  or  more 

4.6  to     6.3 
6 

8.5    "      5.6 

8.7  "    12 


10.8    to   11.5 


Neurasthenia 
Hereditary  tremor 
Quinine  .... 
Alcoholism     . 
Exophthalmic  goitre    . 
Epilepsy .... 
Paralysis  agitans  . 
Hysteria .... 
Senile  tremor 
Multiple  sclerosis  . 
Lateral  sclerosis    . 
Post-hemipiegic  sclerosis 
Myelitis  .... 


5 
6 
5 

10.8 
5 

10 

8 
10 

6.2 

8 
10 

3 

5 

4 


to 


<i 


11 

8 
5 

11.5 
8 


to     9 


to     9 


6.5 
5.5 


Alcoholism 
Exophthalmic  goitre 
Paralysis  agitans  . 
General  paresis 
Hysteria . 
Senile  tremor 
Multiple  RcleroKis  . 
Lateral  sclerosis    . 


Charoot,  Dutil,  and  Marie        Exophthalmic  goitre 

{General  paresis 
Paralysis  agitans  . 
Multiple  sclerosis  . 

F*r* Epilepsy  . 

Uonley Lateral  sclerosis    . 

Charcot Multiple  sclerosis  . 


10 

to 

12 

5 

<< 

6 

8 

to 

9 

8 

tl 

9.5 

5 

<l 

6 

8 

li 

9.5 

5.5 

<l 

7.5 

4 

II 

5.5 

4 

1. 

5.5 

8 

to 

9.5 

10 

11 

12 

4 

II 

8.7 

6 

<l 

7 

8 

to 

10 

7 

to 

10 

The  data  for  this  table  have  been  gathered  by  different  spliygiuographic 

^^^^ruments,  about  the  reliability  of  which  there  has  been  con.siderable  differ- 

<^^ceof  opinion,  so  that  the  American  ol)ser\'ers  have  discarded  entirely  the 

f^arey  spnygmograph  which  was  employed  by  the  Europeans.     The  subject 

w  therefore  in  need  of  investigation  by  some  one  standard  instrument.     As 
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far  as  they  ^,  however,  these  observations  would  seem  to  show  that  the  rate 
of  tremor  of  paralysis  agitans  is  the  lowest  of  all,  although  even  this  dictum 
is  contradicted  by  Gowers ;  next  in  frequency  is  that  of  multiple  sclerosis, 
although  even  in  this  Charcot  found  a  rate  from  7  to  10  per  second ;  whilst 
the  other  tremors,  although  varying  in  some  individual  cases,  as  a  rule  ranee 
higher.  Regarding  the  table  still  more  critically  it  will  be  observed  that  the 
range  of  rate  in  the  same  disease  varies  according  to  the  different  observers, 
so  as  to  leave  us  in  very  considerable  doubt.  Thus,  in  paralysis  agitans,  the 
tremor  varied  from  that  observed  by  Charcot,  3  per  second,  to  that  obsCTved 
bv  Gowers,  7 ;  in  multiple  sclerosis  from  4  (Dutil)  to  10  (Charcot) ;  in 
alcoholism  from  6.2  (Dana)  to  9  (Charcot  and  Dutil) ;  and  in  exophthalmic 
goitre  from  8  (Charcot,  Dutil,  Marie)  to  11.5  (WoLfenden  and  Williams). 
We  cannot  therefore  base  any  dia^ostic  certainty  upon  the  rate  of  tremor, 
and  the  sphjrgniographic  tracings  have  only  as  yet  been  scientific  curiosities. 
The  classification  of  tremors  may  be  made  as  follows : 

Paralysis  agitans ; 

Disseminated  sclerosis ; 

Tremor  from  lesion  of  the  brain,  spinal  cord,  or  peripheral  nerves ; 

Toxic  tremors; 

Tremors  from  neurosis ; 

Emotional  tremor ; 

Febrile  tremor ; 

Senile  tremor ; 

Hereditary  tremor ; 

Convulsive  tremor. 
Besides  these  there  are  certain  muscular  movements  which,  with  a  strange 
lack  of  precision,  are  often  included  under  the  head  of  tremor,  such  as  the 
intermittent  clonus  of  epilepsy,  the  fibrillary  contractions  of  muscular  atrophy, 
the  purring  tremor  or  purring  thrill,  the  shaky  movements  of  subsultus  ten- 
dinum,  and  vibratile  tremor  or  fremitus,  so  familiar  to  auscultators  when  an 
aneurism,  a  bronchial  rale,  a  pulmonary  cavity,  an  endocarditis,  or  some 
other  disturbance  of  the  thorax  or  abdomen  is  present. 

The  tremor  of  paralysis  agitans  and  disseminated  sclerosis  are  elsewhere 
treated,  and  need  not  detain  us  here.     (See  Chapters  X.  and  XXII.) 

Almost  any  lesion  of  the  brain,  spinal  cord,  or  peripheral  nerves  may  be 
accompanie<l  by  a  tremor,  and  this  may  be  present  only  in  the  parts  affected 
by  the  nervous  lesion,  or  may  extend  beyond  them  in  varying  degrees. 
Through  a  lamentable  confusion  of  thought,  under  this  heading  have  often 
been  inchided,  especially  by  the  French  writers,  hemichorea  and  hemiathe- 
tosii*,  even  by  80  competent  a  writer  as  Demange,  as  late  as  1885  ;  and  this  is 
the  more  inexplicable  because  the  so-called  hemichorea  is  really  a  hemiathe- 
tosis  and  consists  of  gradual  worm-like  muscular  movements  with  long  in- 
tervals of  rest,  resembling  in  no  wise  the  minute,  quickly-succeeding,  partial 
fibrillary  activity  to  which  the  name  of  tremor  should  really  be  given. 

The  toxic  tremors  are  those  caused  by  arsenic,  mercury,  lead,  copper, 
and  alcohol.  Charcot,  shortly  before  his  death,  began  to  teach  very  posi- 
tively that  mercurial  tremor  was  always  hysterical,  and  he  based  his  conclu- 
sions upon  the  sudden  recoveries  and  the  frequent  presence  of  his  so-called 
hysterical  stigmata,  namely,  concentric  limitation  of  the  field  of  vision,  an 
emotional  condition,  and  seemingly  erratic  impairments  of  sensation.  Could 
we  bring  ourselves  to  believe  that  this  were  true  of  the  tremor  induced  by 
mercury,  the  correlated  conclusion  would  be  that  the  tremor  of  alcoholism, 
lea<l,  copper,  neurasthenia,  and  febrile  diseiises  were  also  hysterical.  But 
when  we  remember  that  the  so-called  hysterical  stigmata  have  been  observed 
in  very  many  diseases  of  the  nervous  system  other  than  those  of  hysteria,  as 
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has  been  shown  by  the  careful  observations  of  Oppenheim  and  Thompson,  it 
will  be  seen  how  unsupported  by  proof  this  conclusion  of  Charcot's  is,  whilst 
sadden  recoveries  under  proper  treatment  occur  in  a  thousand  non-hysterical 
diseases. 

The  tremors  that  are  observed  in  the  course  of  the  neuroses  are  not  of 

special  clinical  value,  except  historically.     What  is  generally  called  choreic 

tiemor  is  really,  as  I  have  already  said,  not  a  tremor  at  all,  but  consists  of 

fine  fibrillary  movements  with  distinct  intervals,  or  in  the  more  violent  cases 

of  muscular  movements  involving  muscles  or  groups  of  muscles.     In  some 

very  rare  instances,  however,  a  chorea  will  be  accompanied  by  a  genuine 

tremor.    In  epilepsy  tremor  is  not  usual,  and  when  it  is  present  it  is  observed 

only  as  the  epileptic  attack  is  passing  off.     Hysterical  tremor  is  usually  of 

great  diagnostic  importance,  and  it  will  often  throw  light  upon  a  case  that  is 

otherwise  obscure.     I  have,  in  many  instances,  from  this  symptom  alone, 

made  a  tentative  diagnosis  of  hysteria,  which  the  further  progress  of  the  case 

baa  confirmed.     In  convulsive  tic,  or  palmus,  as  I  have  called  it,  I  have  seen 

tremor  in  those  cases  which  were  accompanied  by  slight  mental  symptoms, 

but  the  disease  is  so  recently  a  subject  of  observation  that  I  am  not  able  to 

state  the  frequency  of  this  particular  symptom. 

Emotional  tremor  is  too  well  known  to  need  more  than  a  mere  mention, 
and  the  same  is  true  of  the  febrile  tremors. 

There  is  a  growing  inclination  at  the  present  day  among  neurologists  to 
consider  senile  tremor  as  a  variety  of  paralysis  agitans,  and  I  am  inclined  to 
agree  with  this  opinion,  the  more  especially  as  the  pathological  findings  which 
a*^  dealt  with  at  length  in  the  chapter  upon  paralysis  agitans  itself  lend  cre- 
"^ee  to  this  view.  At  the  same  time  there  are  some  doubts  in  my  mind  as 
^^  whether  there  may  not  be  a  clinical  distinction  between  senile  tremor  and 
f^'alysis  agitans,  especially  in  the  early  stages,  and  in  the  predominance  in 
^"^  former  of  tremor  of  the  jaws  and  head. 

There  is  a  form  of  tremor  which  is  hereditary,  beginning  in  young  adults, 
^^  frenuentlv  giving  rise  to  a  suspicion  of  disseminate  sclerosis,  and  in  later 
Jf^'^itj  often  of'  that  and  also  of  paralysis  agitans.  It  is  easily  distinguishable 
^^Ttx  both  of  these  affections,  however,  by  the  fact  that  it  has  none  of  the 
^|***!*ical  symptoms  of  either  of  these  two  disea.ses,  such  as  the  nystagmus, 
cn^racteristic  speech,  attitude,  position  of  the  hands,  etc. 

Or.  William  A.  Hammond,  in  his  text-book  on  diseases  of  the  nervous 

^^'^tem,  calls  attention  to  a  disease  characterized  by  a  paroxysmal  tremor  of 

short  duration,  which  had  previously  been  described   by  ToUmouche  and 

Parkinson.     The  attacks  are  usually  of  great  violence,  accompanied  by  loss 

of  consciousness  and  febrile  rise,  and  succeeded  by  a  feeling  of  great  fatigue, 

bat  no  sleep  or  stujwr.     The  prognosis  is  said  to  be  generally  favorable.     I 

have  never  seen  a  case  of  this  kind,  and  cannot  do  more,  therefore,  than 

?peak  of  it  from  the  experience  of  others. 

Pathology.     The  pathology  of  tremor,  in  the  tnie  ^i^wf^Q  of  the  term,  is 

«\uite  unknown.     It  is  true  that  in  the  two  great  standard  types  of  diseaf^, 

paralysis  agitans  and  disseminated  sclerosis,  in  which  tremor  is  the  salient 

symptom,  the  chief  patholoo:ical  lesion  would  seem  to  be  an  alteration  in  the 

connective  tissue  of  the  bram  and  cord.     That  this  cannot  be  the  real  cause 

of  the  tremor,  however,  has  been  demonstrated  by  those  several  ca<es  of  spinal 

<^>r<l  lesion  which  are  alluded  to  in  the  chapter  upon  paralysis  agitans,  and  in 

^l^ic'h  the  connective  tissue  of  other  portions  of  the  cords  was  found  to  be 

altered,  without  a  sign  of  tremor.     It  would  seem  to  l>o  most  reasonable  to 

**unie  that  tremor  can  only  be  produced  by  direct  or  indirect  implication  of 

tne  motor  tract.     These  motor  strands  have  a  long  textural  journey  to  pursue. 

They  start  above  in  the  clusters  of  motor  cells  in  the  motor  convolutions  of 
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the  cerebrum,  aud  at  this  station  they  are  connected  by  the  Bo-called  conimia- 
sunU  tibree  tvith  many  other  areas  of  the  brain.  From  theee  cells  they  go  on 
down  through  the  centrum  ovale  to  converge  into  the  internal  cafiaiile,  thenos 
passing  to  the  crura,  to  the  pons,  to  the  medulla  oblongata,  where  they  decufr 
sate,  Bouie  passing  down  through  the  lateral  pyramidal  columns  of  the  cord, 
others  through  the  anterior  columns  of  the  cord  or  the  colunms  of  Tuerck, 
both  of  these  set«  of  fibres  making  their  way  to  the  cells  of  the  anterior 
columns  through  fibres  that  have  been  demarcated  of  late  yeore  by  the  re- 
searches of  Golgi,  Ramon  y  Cajal,  Lenhoaiek,  and  others ;  and  from  theaa 
cells  of  the  anterior  homa  passing  off  into  the  anterior  roots  of  the  motor 
Btructtires  of  the  trunk,  head,  and  peripherj'.  It  is  easy  to  conceive  that  any 
direct  irritation  of  this  motor  tract — as  bv  the  sclerotic  areas  of  disseminated 
sclerosis  In  the  cerebrum,  the  pigmentation  and  atrophy  of  the  cells  of  th« 
anterior  eornua,  the  endarteritis  of  the  spinal  vessels,  and  the  increase  of 
connective  tissue  in  the  lateral  and  anterior  pyramidal  tracts  of  paralysis  agi- 
tans — may  well  impair  conduction  between  the  cortical  cells  above  and  the 
peripheral  structures  beneath,  so  that  the  nerve  cuiTent  iiows  through  impeiv  ■ 
feet  media,  But  we  do  not  know  wherein  consists  the  molecular  disturbanca 
of  this  motor  tract  producing  tremor,  and  those  other  disturbancet;  of  the 
same  motor  tract  causing  epilepsy,  chorea,  and  convulsive  tic ;  and  until 
we  do  know  this,  and  until  we  are  perfectly  cognizant  of  the  nature  of  these 
varying  molecular  conditions,  we  will  not  have  a  distinct  idea  of  the  gene^> 
of  tremor,  or  how  it  is  producied  by  emotion,  heredity,  the  neuroses  and  tosio 
t^nts.  So  far  we  have  fallen  into  the  mistake  of  attaching  too  much  impo^ 
tance  to  tbos«  pathological  findings  which  are  evidently  the  result  of  the 
primary  lesions  inducing  tremor,  n-hen  in  reality  we  know  nothing  of  theae 
primary  causes  themselves. 

Diagnosis.  A  diagnosiB  of  the  nature  of  a  tremor  can  usually  be  niadi ' 
with  ease.  A  tremor  is  but  a  variety  of  involuntary  muscular  contraction. 
It  is  usually  of  four  grades.  First,  violent  muscular  movements  of  large 
range,  such  as  are  seen  in  the  so-called  convulsive  tremor ;  second,  the  violent 
convulsive  movements  of  a  large  range  alternating  with  fine  muscular  move- 
ments, constituting  a  true  tremor,  this  combination  being  seen  in  thoee  oaMft 
in  which  one  or  more  limbs  are  aSectod,  with  recognizable  organic  disease  of 
the  cerebrum,  as  is  evidenced  by  other  symptoms  of  paralysis,  contractura 
and  amesthesia ;  third,  fine  tremor,  which  is  seen  only  when  voluntary  movfr- 
ments  are  made,  and  which  is  known  as  the  intention  tremor;  fourth,  the 
fine  movements  which  are  continuous,  olieerved  when  the  individual  is  at 
rest  or  making  some  movement.  Of  these  four  varieties  the  convulsive 
tremor  is  only  mentioned  here  for  the  sake  of  completeness,  as  it  may  be 
regarded  as  a  variety  of  epilepsy  without  loss  of  consciousness,  or  at  all  events 
being  of  a  different  tvpe  from  the  true  tremor.  The  second  variety  is,  aa 
has  l>ecn  »aid,  always  indicative  of  some  gro^  organic  lesion  in  the  cere- 
brum. Too  much  diagnostic  Importance  should  not  be  attached  to  tlie 
tremor  being  present  on  voluntary  movement  or  continuous,  for,  as  has 
already  been  said,  whilst  it  is  true  that  the  tremor  of  disseminated  scleral 
is  usually  of  the  intention  type  in  the  early  stages,  and  that  of  parulyaa 
agitans  is  generally  continuous,  there  are  yet  many  exceptions  to  tliese  two 
rules;,  and  the  other  tremors  are  sometimes  continuous,  sometimes  iotentionitl 
and  sometimes  continuous  or  passive  at  one  stage  of  the  disease,  or  miv  rvrta. 

When  tremor  l»  due  to  disseminated  sclerosis  the  diagnosis  can  be  mode  br 
the  fact  tliat  the  patient  is  usually  a  child  or  young  adult,  that  there  » 
ni-stagmus,  and  that  there  is  none  nf  the  characteristic  gait,  attitude,  poeitioa 
oi  the  hands  or  flushing  of  the  face  of  paral^Is  actons,  or  the  deliberate 
speech  of  that  disease. 
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The  lUagnofiU  of  paralysis  agitans  can  be  mnde  by  the  fact  that  the  ]>atient 
»  gwierally  at  or  beyond  middle  age,  and  that  there  i?  a  deliberate,  slow, 
'  e  BpeecH,  that  ibe  body  is  bent  forward  aud  hehl  stiffly,  which,  with  the 
If,  ahufiling  gait  and  the  bread-cm mbliog  position  of  the  hands  (Figure 
I,  constitutes  the  peculiar  attitude ;  that  there  ia  uBually  a  dilatation  of  the 
a»l  cupiUaries,  an<l  often  a  tendency  to 
}  backward  (retropulsion),  to  go  sidewise  ^'°-  *'■ 

lieropuHon),  or  to  walk  faster  and  faster 
nioation).     In  these  caeee  of  paralysis 
itanfl,  loo,  it  will   sometimes   he   fuuud 
Mt  the  patient  will   he  unable  to  nmiii- 
lin  the  centre  of  gravity  long,  which  may, 
jl  the  slighter  cases,  be  shown  by  the  feuti- 
■tioD,  by  the  tendency  to  fall  forward  after 
ftlking  a  while,  or  to  fall   backward    in 
,  tempting  to  stjind  erect. 
'  Hyslericol  tremor  can  be  diagnosed  liy 
e  emotional  or  traumatic  onset,  the  iiara- 
plegia,  with    ansHtheaia ;    the   monoplegia, 
witn  zonee  of  anawthe»ia,  or  complete ;  eitlier 
ihe  entire  absence  of  museular  atrophy  or 
>  presence  of  hemianieetlieeia,  involving 
)  sense  of  sight,  smell,  taste,  the  upper 
■1  lower  litnl^,  or  the  concentric  liniita- 
i  of  the  field  of  vision  (which  may  co- 
lt  with    bcmianiesthesia).      Great  stress 
!  het'n    laid  in  this  diagnosis   ujmn  the 
jnan  tenderness,  but  this  I  have  found 
D  be  loo  tVequent  in  sensitive  women  to  be 
of  much  diagnostic  value.    It  miistt  never  lie 
HMVOtton,  however,  that  hysteria  may  exist 
vitboul  any  of  these  so-calle<l  stigmata,  and 
I  the  diagnosis  may  become  a  matter  ot 
')    difficulty,  as   it    can    only  be  made 
igfa  careful  exclusion  by  one  who  is  at 
i  iu    the  wide  realm  of  ner\'ous  and 
ntal  diocasc.     Indeed,  were  I  to  judge 
r  many  pnreonal  experiences  of  mv  own 
I  thill  nu>tt4;r,  1  should  sav  that  the  bulk  of 
9  in  America  were  not  acconi- 
grtlieee  so-called  hysterical  stigmata. 
Q  probable  that  either  too  much 
, .  n  laid  upon  th«e  by  the  French     «^';2Xfi.;  ™,^eXCiIl^n 

%tir  that  the  I^tin  race  is  more  prone     of  iha  hBiui»,  nod  iiie  /acia. 
ptfacK  symptoms  than  is  that  mixture  of 

s  which  na»  gradually  become  fixed  upon  the  soil  of  North  America, 
{■other,  though  uccononal  diagnostic  factor  of  great  moment  which  has  not 
'iherto  been  alluded  to  by  writers,  is  the  bed-ridden  condition ;  by  which 
to  say  that  a  patient  who  has  Iwen  be<l-ridden  through  a  number  of 
rithout  appreciable  cause  that  can  l>e  determined  by  a  competent 
ian,  is,  iu  the  vast  number  of  cases,  hysterical. 
'""  nosiaof  the  toxic  tremors  can  be  made  onlv  by  menus  of  exclusion 
lowledge  or  suspicion  of  the  toxic  agent  liaving  been  used.  Of 
■U  many  precautions  have  been  adopted  in  protecting  artisans  from 
j  by  lead  that  the  loxic  tremor  is  not  frequent,  and  very  few  cob- 
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metics  are  now  sold  L-ontaining  it.  The  historj-  of  colic,  the  blue  line  ui>on 
the  eums,  uccasiunallv  the  histon-  of  some  form  of  paralyBis,  especially  that 
of  the  extensors  of  the  wrist,  or  meotal  torpidity,  would  make  the  diagnosis 
easy.  The  tremor  of  mercury  can  readily  be  diagnosed  if  salivation  has  been 
present ;  hut  In  many  cases  this  is  absent,  and  an  opinion  can  then  only  be 
formed  by  a  rigid  history.  The  tremor  of  areenic  can  usually  only  be 
determined  positively  by  the  history,  although  in  two  cases  I  have  seen  il 
ac'compauied  by  parklysis  of  the  upper  and  lower  limbs.  The  diagnosis  of 
tremor  having  beeu  caused  by  copper  is  de{>eudent  entirely  upon  the  histor}'. 
That  tremor  is  due  to  tobacco  may  be  surmised  when  the  characteriatic  heart 
is  observed,  although  usually  the  diagnosis  of  this  variety  will  al«>  lie  hnsed 
upon  the  history.  The  tremor  of  the  neuroses  can  readily  be  deterrainwl  by 
the  accompaniment  of  the  characteristic  symptoms  of  the  neurosis  itself. 

Prognosis.  The  progiJoaiH  of  tremor  is  good  In  the  t«ses  which  are  due  to 
tlie  neurone)  and  toxiemiu,  and  unfavoralMe  in  those  which  are  the  accom- 
paniments of  organic,  spinal,  or  cerebral  disease.  The  hereditary  form  is 
often  mcurablc,  although  frequently  susceptible  of  great  amelioration. 

^eatment.  The  treatment  of  tremor  should  be  addressed  to  the  removal 
of  the  cause,  if  it  is  possible,  and  to  the  treatment  of  the  tremor  itself.  Lead, 
arsenic,  copper,  mercury  should  be  removed  from  the  system  in  the  well- 
known  ways,  which  need  not  be  detailed  here.  The  tremor  itself  can  be 
benefited  fey  hyoscyamine,  hvoscine,  the  bromides,  oxide  of  zinc,  galvanism, 
faradiem,  rwt,  and  tonics,  fiyoecyamine,  in  doses  of  yjU  smin  once  or  twice 
daily,  ia  an  excellent  remedy ;  but  the  objection  to  it  is  that  it  will  dry  the 
mouth  and  dilate  the  pupils  in  an  unpleasant  degree  in  many  people  if  long 
continued.  Hyoscine,  the  hydrohromate  or  hydrochlorate,  is  a  much  more 
pleasant  remedy,  and  can  be  given  three  or  four  times  a  day  without  unplt-ae- 
ant  effect ;  but  it  is  not  always  so  efficacious  aa  the  hvoscyamine.  It  is  often 
supposed  that  these  two  drugs  are  identical  in  their  effects,  because  of  the 
chemical  similarity.  This  is  a  great  mistake,  however,  as  hyoscine  ia  much 
more  efficacious  in  emotional  or  insane  excitement  than  hyoscyamine,  and 
has  none  of  the  depressing  etfecle  of  the  latter.  The  bromides  are  most  useAil 
in  the  treatment  of  tremor,  when  conjoined  with  hyoscine  and  hvoscyamine; 
the  dose  should  be  from  10  to  15  grams  two  or  three  times  a  day.  Tue  oxide 
of  zinc,  iu  doses  of  1  to  3  grains  two  or  three  times  a  day,  will  often  have  an 
excellent  effect,  especially  m  the  mercurial  tremors,  hut  it  cannot  he  relied 
upon.  Galvanism  is  always  useful,  ami  in  proper  cases  frequently  curative. 
It  should  he  applied  to  the  brain  and  the  spinal  cord ;  to  the  former  a  dose 
of  1  to  2  milliamp^rea  in  sittings  of  two  to  three  minutes;  to  the  latter  iu 
dosts  of  3  to  5  milUanip^res  in  sittings  of  three  to  ten  -minutes.  But  no  one 
should  apply  galvanism  in  these  cases  who  is  not  properly  e<)ui])ped  with  a 
galvanic  apparatus,  accurate  rheostat  and  milliamp^re  meter,  anri  a  proper 
outfit  of  electrodes.  The  old  habit  of  turning  on  so  many  cells  of  a  battery 
without  the  slightest  knowledge  of  the  amount  of  current  that  is  passing  is 
akin  to  the  old  method  of  dispensing  medicine  in  unmeasured  boluses. 
FamdiBm  is  a  much  simpler  form  of  electricity  to  apply,  and  nmy  be  used 
simply  by  holding  the  electrodes  in  the  hands  and  letting  a  ven,'  gentle  cur- 
rent pass  for  live  or  ten  minutes,  or,  if  the  lower  limbs  are  affectwC  applying 
the  large  electrode  to  the  sole  of  one  foot  and  holding  the  other  electrode  in 
the  palm  of  the  hand,  and  thus  taking  each  foot  and  arm  into  the  circuit  in 
turn.  Faradisin  is  usually  not  efficacious  by  it^wlf,  although  there  are  many 
exceptions  to  this  rule,  and  the  best  results  will  be  obtained  by  using  it  in 
alternation  with  ^Ivanism.  Rest  is  always  useful  in  cnaes  of  tremor,  and  !t 
should  be  proportioned  to  the  needs  of  the  cose.  If  it  is  a  weakened  muscle 
that  is  tremulous  the  exercise  of  tliia  muscle  should  be  diminished,  and 
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if  it  is  a  weakened  condition  of  the  whole  organism  that  is  at  fault  the 
expenditure  of  energy  by  the  whole  organism  should  be  correspondingly 
diminished.  The  particular  application  of  this  rule  will  vary  with  the  tact 
of  the  physician  and  the  circumstances  of  the  patient ;  but  in  every  case  it 
is  safe  to  say  that  in  choosing  between  too  much  or  too  little  rest  the  prefer- 
ence should  be  given  to  the  former.  In  all  cases  of  tremor  the  general  health 
should  be  brought  up  to  the  highest  pitch  possible ;  indeed,  in  some  slighter 
cases  of  neurasthenia  I  have  seen  tremor  disappear  in  a  few  weeks  when  this 
alone  was  done ;  and  in  this  raising  of  the  standard  of  the  general  health 
tonics  are,  of  course,  necessary.  Of  these  the  best  is  quinine  or  calisaya 
bark,  and  iron  should  be  conjoined  with  these  in  cases  of  ansemia. 


CHAPTER  X. 


PARALYSIS  AGITANS. 


By  LANDON  carter  GRAY,  M.D. 


Synonyms.    Shaking  palsy ;  Parkinson's  disease ;  Schiittelamun^. 

Parkinson,  of  London,  first  described  paralysis  agitans  in  1817.  AltiM 
all  the  well-known  authors  have  made  this  disease  a  subject  of  consident 
nothing  essential  has  been  added  to  Parkinson's  description  of  it,  which  si 
him  to  have  been  a  man  of  rare  intellectual  capacity. 

Symptoms.     The  onset  is  usually  gradual,   although  it  may  in  fi 
cases  he  sudden.     It  occasionally  begins  in  the  lips,  though    most 
quently  in  one  of  the  extremities.     One  case  of  my  own,  begmning  in 
Lps,  continued  for  fifty  years.     A  gradually  extending  tremor  embraces 
muscles  of  the  head  and  neck,  the  extremities,  and  sometimes  the  toz 
and  facial  muscles.     In  some  cases  this  is  unilateral,  but  it  generally  exti 
bilaterally.     In  pronounced  cases,  or  in  those  suffering  a  temporary  exa 
bation,  the  tremor  is  so  coarse  that  it  almost  resembles  a  mild  localized  z 
cular  convulsion,  although  in  ordinary  cases  it  is  simply  coarse,  without  tl 
additional  movements  characterizing  a  convulsion.     A  peculiarity  of 
speech  consists  in  its  being  deliberate,  like  that  of  a  wise  man  careH 
choosing  his  words,  and  the  attitude  assumes  a  character  indicative  of 
particular  disease.     The  head  and  neck  are  bent  slightly  forward,  and 
patient  holds  the  head  and  shoulders  stiffly,  and  steps  with  a  short,  shnffl 
gait.     The  facies  is  also  peculiar,  and  very  difficult  of  description,  being  4 
singular  blank  immobility.     The  thuml^  and  fingers  assume  at  this  st 
what  is  known  as  the  bread-crumbling  position — i.  e.,  the  thumb  and  fini 
are  approximated  and  move  over  each  other,  as  if  in  the  act  of  crumbl 
bread.    So-called  propulsion  takes  place — that  is,  a  tendency  to  go  forwan 
and  when  once  the  patient  is  start^  in  a  forward  direction  his  walk  beooi 
accelerated,  and  he  finds  it  almost  impossible  to  stop.     This  quite  of 
occurs,  but  in  rare  cases  the  tendency  is  to  retropulsion — going  oackwa 
In  other  cases  a  still  rarer  movement  is  observed — ^that  of  a  sidewise  incKi 
tion,  so-called  lateropulsion.     A  slightly  red  color  of  the  face  is  shown  in 
marked  cases  of  paralysis  agitans,  seemingly  indicating  good  health,  1 
in  reality  due  to  vasomotor  paresis.     Great  stress  is  laid  by  Charcot  on  t 
fact  that  the  tremor  is  usually  only  manifested  when  voluntary  muscu 
movements  are  made,  he  claiming  this  as  a  valuable  diagnostic  sign ;  I 
too  much  importance  should  not  be  attached  to  its  presence  or  absen 
as  in  cases  that  have  not  reached  the  typical  stage  it  is  often  absent, 
some  cases  of  paralpis  agitans  involuntary  movements  are  observed.     Cc 
siderable  study  has  been  devoted  to  the  sphygmographic  tracings  of  t 
tremor  in  the  attempt  to  derive  from  it  data  by  which  to  distinguish  it  fire 
multiple  sclerosis.     (See  Chapter  on  Functional  Tremors.)     Charcot  foui 
that  the  line  traced   by  the  tremulous   extremity  in  paralysis  agitans 
one  of  slight  tremulous,  continuous  waves  when  no  voluntary  movemei 
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ue  made,  but  longer  and  somewhat  more  irregular  during  voluntary  efR>rt. 
Id  multiple  ecleroeis,  however,  almoet  a  etrai^t  line  can  be  drawn  when 
no  voluntary  movements  are  made,  while  in  the  case  of  effort  the  line  is  in 
Urge,  coarse  curves,  much  more  so  than  at  any  time  in  paralysis  agitaos. 
Contracture  and  rigidity  of  the  muscles  are  almost  always  to  be  observed, 
and  exceptionally  increase  of  the  tendou  reflexes.     Among;  symptoms  occa- 
homIIv  found  are  increased  perspiration,  tachycardia,  i    "    " 
heat  over  the  body  or  in  certain  areas, 
orofcold,  numbness,  prickling,  or  pain. 
Most  patients  afflicted  with  this  disease 
are  extremely  restless,  finding  great  dif- 
GniltT  in  keeping  quiet,  and  even  tn- 
iiOmg  upon    being  allowed   to   walk 
about  when  they  are  almost  helpless. 
The  mental  faculties  are  usually  intact, 
and  I  have  even  known  cases  of  fifty 
Tears'  duration  in  which  no  impairment 
Thatever  could  be  detected  in  the  mind. 
Thi*  vae  notably  shown  a  few  years  ago 
io  tbe  case  of  a  great  national  leader, 
'ho  though  helpless  in  body,  continued 
vigorous  m  mind  until  the  last.    How- 
«er,  in  some  cases  there  is  marked  stu- 
pidity,  and  in  others   peevishness   or 
slight  mental  dulness.    The  duration  of 
tile  disease  is  entirely  indefinite,  and,  a 
perfect  cure   being  never  effected,  it 
coutinuee  during  the  remainder  of  life. 
It  is  a  queetioD  whether  it  tends  to 
slxurten   the   patient's   life,  aa  I  have 
known  cases  extending  over   thirty, 
forty,  and  in  two  cases  even  fifty  years, 
thus  bringing  the  jiatient  up  to  sixty, 
sixty-five  and  seventy,  a  fair  age  for 
even  a  heatthv  person  to  live.      Ex- 
acerbations an^  remissions  often  occur, 
sometimes  so  intense  as  to  cause  the 
patient  to  expect  death.   At  such  time^ 
the  patient   often    becomes   perfectly 
helpless,  and  at  times  comatose. 

Etiolocr-     Age  may  be  considered 
V  a  factor  of  importance,  as  most  c: 
iiccur  between  the  ages  of  forty  and 
fiity,  an<l  sometimes  up  to  seventy, 
afiected  than  women. 
In  various  cases,  however,  the  cause  may  be : 
Cold  anil  damp ; 
Emotions ; 
Heretlity ; 
Trauma ; 

Strong  peripheral  irritation ; 
Hemiplegia ; 
Gout; 
Typhus. 
I  have  occasionally  obtaine<i  a  history  of  cold  and  <!anip  as  proiiiiueiit 
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factors,  but  thk  haii  uot  often  occurred,  although  European  writers  clum  that 
thev  are  frequently  the  exciting  causes  of  paralysis  agitans. 

Worry  aud  anxiety  are  Hoinetintes  distinct  causes,  aud  fright  also  plar; 
strong  part  in  the  cases  of  many.  A  patient  of  mine,  who  suffered  in 
paralyaia  amtaos  for  fifty  years,  gave  a  history  of  having  been  croesing  a  rivet 
on  a  ferry-boat,  and,  while  so  doing,  saw  a  cnild  leap  Jrom  its  mother's  arnv^ 
into  the  wat^r.  It  was  swept  down  the  river  by  the  current  for  a  coneiderable, 
distance,  being  buoyed  up  by  its  clothing,  and  was  finallv  rescued  by  a  lon^ 
shoreman.  Ou  returning  to  the  cabin  ^ier  witnessing  tfeis  scene,  my  patient 
found,  much  Xa  her  surprise,  that  her  upper  lip  was  "  going,"  as  she  expressed; 
it,  "  like  a  rabbit's,"  and  in  this  way  the  malady  begin. 

I  have  found  that  heredity  is  a  frequent  cause,  although  it  generallv  re? 
quires  close  and  patient  questioning  to  elicit  the  facts,  as  it  may  not  have 
manifested  itself  in  the  immediate  parents  of  the  patient,  although  diflerent 
generations  of  the  taiiulv  may  have  been  irregularly  affected.  Emi^ants 
from  tlie  north  of  Ireland  and  their  inmiedinte  descendants,  as  well  as  iiian^ 
from  among  the  population  of  Scotland,  have  beeu  the  most  frequent  cases  ii 
our  New  York  clinics. 

Trauma,  gout,  aud  typhus  may  be  often  found  to  be  the  exciting  cause. 

Cases  of  paralysis  agitans  have  been  reported  by  Westpbal  which  havtt 
followed  a  wound,  a  laceration,  or  burns  of  an  extremity. 

Hemiplegia  may  sometimes  precede  paralysis  agitans,  as  I  have  observed' 
in  five  cases,  although  such  cases  should  not  be  confounded  with  those 
which  one  limb  or  one  side  of  the  body  becomes  tremulous. 

Prognoaifl.  The  prognosis  is  generally  good  so  far  as  the  probabilities  of 
life  are  concerned,  for  tne  disease  seldom  has  a  fatal  or  sudden  termination, 
and  it  is  a  <loubtful  question  ns  to  whether  it  really  shortens  life.  In  most  cascB 
the  prognosis  is  good  as  to  improvement  under  proper  treatment,  althouek 
writers  differ  very  much  as  to  this  point.  However,  cases  in  which  tne 
tremor  is  confined  to  one  side  of  the  body,  or  to  one  extremity,  are  apt  to  ba 
very  obstinate,  resisting  all  treatmeut,  aud  in  these  cases  the  affected  limbs 
ofl«n  become  contraclured  and  rigidly  paralyzed. 

Fathology.  Until  within  a  very  short  time  it  had  been  generally  supposed 
that  paralysis  agitans  was  a  functional  disease  of  the  nervous  system,  in  the 
sense  that  no  demonstrable  pathological  lesions  were  present.  It  is  true 
that  ai'  far  bock  as  1872  Joffi-oy  had  claimed  that  in  three  cases  of  the^ 
malady  he  had  found  the  central  canal  of  the  cord  almost  obliterated  by  pig- 
mentation, but  this  was  also  observed  in  many  instances  in  which  no  clinical 
symptoms  of  paralysis  agitans  were  present;  and  it  was  shown,  too,  that  t\tti- 
slight  indurations  of  the  membranes,  hitherto  vaunted  as  pathognoniouie 
lesions,  were  of  frequent  occurrence  in  the  aged.  But  the  observations  of 
Borgherini,  Ketscher,  KoUer,  Schultxe,  Saas,  Dana,  and  Redlich  have 
brought  this  question  to  the  fore  again  in  a  new  light,  for  they  have  demon- 
stratetl  that  in  the  spinal  cord  and  medulla  oblongata  of  these  cases  there  ore 
islets  of  sclerosis  which  very  evidently  have  their  origin  in  the  vesels.  The  coo- 
dition  is  therefore  designated  as  perivascular  sclerosis.  The  vessels  affectedi 
are  those  of  small  calibre.  Their  lumen  is  narrowed,  there  is  a  alight  proUl^, 
eration  of  the  intima.  the  layers  of  the  media  are  thickened,  and  are  somewhat 
nuclear,  hyaline,  and  concentrically  layered.  To  the  outside  of  these,  generally  | 
inclose  proximity,  sometimes  with  a  small  si>ace  intervening,  there  is  a  region 
of  thick,  homy  tis«ue,  which  colors  readily  in  annnoniacal  carmine,  and 
answers  tojwgraphically  to  the  layers  of  the  adventitia  or  the  adventitial 
Ivmph  spacw.  Miliar>-  aneurisms  or  hemorrhages  from  this  cause  have  been 
otisen'ea.  From  this  point  there  is  a  thickening  of  the  neuroglia  extending 
into  the  surrounding  ner%'ous  j)arenchyma,  in  places  surrounouig  groups  of 
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:-n-  nhrft».  iu  others  only  individual  nerve  strands.     Toward  the  periphen- 

•  •:>-  o»nl  th€s«e  appearances  diminish.     If  there  are  many  vessels  close 

:  rjfc-taer,  the  otherwise  separate  small  islets  of  sclerosis  may  become  confluent, 

11-:  :ht:rv  is  fonueii  a  large  sclerotic  mass  of  tissue.     The  nerve  fibres  are  not 

liiTr*!  where  the  sclerosis  is  of  small  degree  and  especial  groups  of  nerves 

i>  <uTi  »unded  ;  but  where  the  sclerosis  is  more  marked,  the  nerve  nbres  seem  to 

•  •  -tairurt^secl,  so  that  the  medullary  layer  and  the  axis  cylinder  have  become 

ixjab^ht^l  in  size  or  have  disappeared  entirely.    The  large  vessels  may  also 

>  afcte«i,  even  those  outside  the  spinal  cord,  as  the  posterior  fissural  artery, 

Lii!  th**  interfunicular  arter}'  especially,  in  the  coats  of  the  media.     These 

•>r  •Tic  «-hanges»  are  seen  most  clearly  in  the  [X)sterior  columns  of  the  cord, 

--■r»:  H*j>e*.-ially  in  the  middle  and  ventral  portions,  close  to  the  posterior  com- 

:jj-4irv.     But  the  lateral  columns  are  also  affected,  although  the  lesions  are 

i'<  l:miTe<!  to  them  ;  the  direct  cerebellar  column,  the  Gowers  column,  and 

:>  lateral  tract  proper,  bordering  ui)on  the  gray  matter,  being  implicated  in 

s  liir?:.'*  manner.     The  anterior  columns  are  but  very  slightly  involved,  and 

Hfii  n»»t  at  all.     The  vessels  of  the  gray  matter  are  often  thickened,  but 

ii-rv  >  u*t  implication  of  the  surroundmg  tissue.     The  lumbar  cord  and  the 

"r.if-al  t-nlar;rement  are  the  sites  of  the  greatest  implication,  but  the  lesions 

--'  ivbtivtly  far  le»«  marked  in  the  upper  cervical  region  and  in  the  lower 

;  >A.  Oil*!  >iill  le?^  in  the  upper  and  middle  dorsal.   In  some  cases,  also,  there 

jf  :ii^u  an  fviiient  implication  of  the  cortical  region  of  the  cord,  especially 

1  rri-  |He*t*-rior  i>ortions  of  the  lateral  columns.     Occasionally  in  this  latter 

•- ji'ii  thf  re  are  streaks  of  tissue  histologically  similar  to  the  cortical  layer  of 

-.-  •»«nl  extender!  into  the  lateral  columns,  but  disappearing  around  the  nerve 

z  -rv- :  in  <  #iher  in.*tanc*es  there  was  a  slight  diffuse  sclerosis,  with  increase  of  the 

^^i::i  ainl  of  the  neuroglia,  apparently  not  of  vascular  origin,  and  in  one  case 

:  K»-ili«hV  there  was  found  a  difluse  sclerosis  of  the  perivascular  character 

■■       '    h:t.«  Ih^'o  rles<Tibed.     In  almost  all  cases  the  ganglion  cells  of  the  ante- 

'■:-  wi-n-   niiirkodly  pijjrinonted,  ?<3nietiiiies  so  much  so  that  tlio  whole 

*  :  ii.-  **W  wjL-  filled  with  yellow  granules,  hiding  the  nucleus  and  leav- 
-;'l-    "iilv  11   -mall  portion  of  the  protoplasm,  althou^^h  this  excess  was 

-     .1.  :l-  th«-  l«»rm  and  proct^<t*s  of  the  cell  usually  remain.     A  hitrh  degree 

J-  .♦-!ir:tti«»ii  i>  also  pres<'nt  in  the  cells  of  (Marke's  columns.     The  central 

-.  i'    ■i.-iiallv  oMitrrated   by  j)roliferated  ependymal   cells.      Amyloid 

-     . .  r»    t«tiind  in  larire  numbers,  although  nowadays  there  is  good  reason 

.  . .    'hat  tl»»*se  formations  are  not  to  be  regarded  as  pathological,  init<- 

:.-   II*«Uirli    has  shown  that  they  are  present  in  the  normal  brain  and 

■:*•  Ii    ill   largr  numbers.     The  pia  of  the  cord  was  generally  thick- 

;i  -lij:ht  «h-L^rrf,  and  excessively  pigmented.     The  anterior  and  pos- 

r  -•:-  \s<n-   normal,  although  their  vessels,  whilst  not  thickenc^l,  have 

«-  iMM  ri  found  widened.     The  nerve  fibres  of  Lissauer's  and  Clarke's 

•  -  i,:iv»    Unti  generally  found  intact.     In  one  case  of  DubiePs  the  axis 
.  r-  h:i»l  a  varirusi'  shape,  and  he  found  the  main  site  of  the  lesicms  in 

■  r\  .'  \i\  :ind  up|Mr  dorsal  cord.     In  one  of  Borgherini'.s  ciises  aiieurL>nml 
•  _-.    ...  lit-  and  liemorrhages  were  obser\'ed,  and  he  also  found  the  posterior 

.-   nffiM  tiMJ,  but  to  a  slight  degree  relatively,  whilst  he  differed  from 
^-     :    Tfit'  author-  in  observing  marked  alterations  in  the  grav  Bubfitanoe. 
.,-  ;i)f*rati'»n>  have  b«*en  found  in  the  medulla  oblongata  by  Ketacher 
]».arj;t.      In  ^'Uie  (•:u-<<*s  similar  lesions  of  the  vessels  have  beer 
.  '.     ri  fji.  l»ut  not  the  s<-lerosis.     Borgherini,  8iUis,  Ketscher,  and 
.... .  .l«-rrilM'rl  alterations  in  the  i)eripheral  ner\'es  and  muadefl, r 

,r-  lit*  ration  of  the  connective  tissue  and  a  consequent  atron 
■  .    i.'i'i   iijij-<*uhir  tissue,  with  thickening  of  the  vessels. 
fr  •  ■;'.i«— ii<»ii  ha-i  arisen  jl^*  to  whether  these  alterations  that 
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illy  due 

nU  of  the^e  the  appearances 
have  been  fairly  constant,  and  in  mo^t  of  them  the  severity  of  the  patholo^ 
ical  l^ons  have  borne  a  fair  ratio  to  the  clinical  phenomena.  But  it  is  a 
well-known  fact  that  obliteration  of  the  central  canal  of  the  cord  by  pro- 
liferation of  the  ependymal  cells,  pi^;mentation  of  the  ganglion  cells,  increaM 
of  amyloid  bodies,  and  slight  thickening  of  the  membranes,  are  firequenlly 
found  in  old  age  in  casxn  that  have  presented  no  signs  of  paralj'sis  a^itan% 
aa  has  been  shown  by  the  obiion'ations  of  Leyden,  Denmnge,  and  Redliuh. 
The  opinions  of  the  neurological  pathologists  have  differed  concerning  the 
meaning  of  the  alterations  in  the  vessels,  the  perivascukr  sclerosis,  and  the 
increase  of  connective  tissue  running  in  from  the  peripheral  tisBue  of  the 
cord.  Most  of  the  authors  are  inclined  to  regard  these  as  purely  senile. 
Ketscher,  in  particular,  mnde  a  number  of  observations  on  old  people,  and 
found  similar  alterations  of  the  vessels  to  those  which  have  been  descrilied 
in  poralj-sis  agitans ;  but  the  intensity  of  the  lesions  was  less,  and  the  outer 
horny  layer  which  has  been  defiCTil>eil  in  the  latter  affection  is  generally 
wanting,  us  was  ako  the  perivascular  sclerosis,  whilst  it  is  also  to  1>e  i)ot«a 
that  jtaralysiB  nitons,  although  it  generally  occurs  in  iudivlduab  towiird 
fifty,  may  yet  occur  In  young  adults.  Denuinge  has  described  what  he  chII» 
a  progressive  tabetic  constricturo  of  vascular  origin  of  the  laternl  and 
posterior  columns,  clinically  characteriKed  by  marked  contractures  of  the 
limbs,  later  of  the  arms,  without  decided  paralvsis  or  sensory  irritation, 
or  objective  sensory  defect,  increase  of  the  tendon  reflexes  at  fiisl,  with 
loes  of  them  at  a  later  period.  These  cases  are,  according  to  this  author, 
those  of  chronic  myelitis,  caused  bv  an  endo-  and  periarteritis,  and  standing 
in  a  general  relationship  to  general  atheroma.  Copin  has  described  alter»' 
tions  in  the  aged  of  a  somewhat  similar  nature,  attended  with  muscular 
enfeeblemeut,  but  without  the  contracture  descrilwd  by  Demange.  Gower*"* 
senile  paraplegia  probably  belongs  to  the  same  class  of  cases.  Buzzard  has 
described  tne  cose  of  a  man  of  thirty-nine  who  haii  had  wyphilis,  then  svinp- 
toms  of  diplopia,  inability  tu  walk  or  stand  without  assistance,  although  the 
legs  could  be  freelv  moved  in  bed,  loss  of  patellar  reflex,  one-sided  optio 
nerve  atrophy,  marked  sensory  disturbances  in  the  lower  linilw,  and  immo- 
bility of  the  pupils,  in  whom  there  was  found  a  widespread  peri-  and  endo- 
arthritis,  with  connected  sclei'o^s  in  the  cervical  and  Inmbar  cord,  especially 
in  the  posterior  columns,  and  to  a  much  slighter  degree  in  the  lateral  ciilumua. 
Redlich  has  given  the  histories  of  several  cases  of  old  individuals  in  whom  there 
was  alteration  of  the  vcfeels,  with  perivascular  sclerosis  iii  the  posterior  columns, 
particularly  in  the  ventral  portions  of  them,  both  the  lumbar  and  dorsal  cord 
being  especially  affected,  the  cervical  cord  to  a  less  ilcgree,  and  in  some  a  slight 
ascending  degeneration  of  the  columns  of  Goll  bein^  present,  the  lateral  col- 
umns being  but  slightly  implicated.  From  all  this  it  is  evident  that  the 
character  of  the  lesion  in  paralysis  agitans  is  not  so  pathognomonic  as  is  its  I 
localization,  for  there  is  no  reason  why  the  same  lesions  present  in  the  coses  of'! 
Demange  and  Gowers  should  not  produce  the  symptoms  of  paralysis  agitoDB': 
if  they  were  located  differently.  The  two  salient  symptoms  of  paralysa^ 
agitans  are  the  tremor  and  the  contracture.  Blooq  suggests  that  the  latter ' 
may  be  due  to  an  affection  of  the  muscles,  but  it  has  not  been  proven,  and ' 
we  must  therefore  ttssume  that  both  the  tremor  and  the  contracture  are  dufti 
to  the  spinal  lesion.  With  our  existing  knowledge  it  would  be  easy  to  sup- 
pose that  the  anatomical  location  of  the  lesion  in  the  lateral  or  anterior 
p}-ramidal  strands  would  be  sufficient  to  account  for  both  tremor  and  con- 
tracture ;  but,  unfortunately,  most  of  the  autopsies  have  shown  that  the  |m>s- 
terior  columns  are  chiefly  affected.     It  would  seem,  therefore,  as  if  under 
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certain  circumstances  the  implication  of  certain  fibres  in  these  posterior  col- 
umns was  to  be  held  accountable  for  the  clinical  symptoms.  Why  it  is, 
however,  that  in  the  cases  of  Demange,  Gowers,  and  Buzzard  the  implica- 
tion of  these  posterior  columns  did  not  produce  the  symptoms  of  paralysis 
agitans  can  only  be  explained  by  the  supposition  that  in  tnese  cases  a  differ- 
ent set  of  fibres  was  affected.  In  the  cases  of  Demange  and  Redlich  there  was 
only  contracture,  and  no  tremor,  so  that  by  exclusion  it  would  seem  probable 
that  the  tremor  was  not  due  to  implication  of  the  posterior  column,  and  was 
probably  caused  by  affection  of  the  lateral  columns. 

IMafnosis.  The  diamosis  of  paralysis  agitans  is  in  most  cases  an  easy  one. 
The  symptoms  are  so  characteristic  as  to  be  readily  recognized,  even  in  meet- 
ing a  patient  in  a  car  or  on  a  ferry-boat.  They  consist,  as  has  been  said,  of 
a  coarse  tremor,  peculiar  facies,  tendency  to  ruddy  hue  of  the  skin,  the  slow 
deliberating,  hesitating  speech,  the  peculiar  attitude,  the  bread-crumbling 
action  of  the  fingers,  and  the  age  between  forty  and  sixty.  Cases  in  which 
these  typical  symptoms  do  not  appear  are  difficult  of  diagnosis.  In  some 
natients  tremor  does  not  manifest  itself,  and  the  other  symptoms  must  then 
be  relied  upon  for  diagnosis.  Again,  some  patients  present  the  tremor,  but 
not  the  characteristic  racies,  color,  attitude,  or  speech,  and  if  this  happens  in 
a  patient  nearly  thirty  a  diagnosis  may  not  be  i)ossible  without  sufficient  time 
to  closely  observe  the  progress  of  the  disease.  The  character  of  the  tromor 
was  formerly  thought  to  be  of  great  importance,  but  such  is  no  longer  the 
case.  I  believe  that  in  the  majority  of  cases  the  tremor  is  present  both  when 
the  patient  is  performing  voluntary  movements  or  is  at  rest;  but  in  the 
early  stages  of  the  disease  there  are  many  cases  which  manifest  the  tremor 
only  upon  voluntary  movements,  or  in  which  at  such  times  it  is  much  exag- 
gerated. Much  stress  has  been  laid  upon  the  sphygmographic  tracings ;  but 
these  are  open  to  objection,  because  in  many  cases  the  tremor  is  continuous 
and  fine,  whilst  in  others  it  is  very  coarse  and  not  continuous.  Paralysis 
agitans  should  be  differentiated  from  the  following  diseases : 
Disseminated  sclerosis ; 
The  tremor  of  mercury,  lead  and  copper ; 
Alcoholism ; 
Chorea. 

Di:«eminated  sclerosis  presents  a  tremor  only  during  voluntary  movements 
— !*4>-called  intention  tremor ;  the  patient  is  a  child  or  young  adult ;  there  is 
also  interrupted,  scanning  speech,  and  nystagmus ;  symptoms  of  focal  dis- 
turbanw  of  the  brain  may  api)ear,  and  the  characteristic  ruddy  complexion, 
facies*,  slow  and  deliberate  speech,  bread-crumbling  position  of  the  fingers, 
and  attitude  of  paralysis  agitans  are  absent. 

In  lead-[)oL<«<)nmg  other  symptonis  besides  tremor  will  be  manifested,  such 
a:»  the  wrist-drop  and  the  "lead-line"  upon  the  gums,  conjoined  with  the 
hLf»tory  of  the  use  of  lead ;  while  the  tremor  of  mercury  and  copper,  as  well 
as  that  of  lead,  is  generally  fine.  The  history  of  copper  or  mercurial  poison- 
ing may  usually  be  obtained. 

Alcoliolism  of^en  presents  a  fine  tremor  which  may  be  of  the  intention 
tyj»e,  es<[)ecially  after  a  debauch,  but  the  diagnosis  will  generally  be  made 
clear  by  the  history  and  appearance  of  the  patient.  In  chronic  alcoholism 
there  may  l)e  a  tremor,  but  this  need  only  l>e  ()l)served  in  conjunction  with 
the  well-known  symptoms  and  the  history  of  the  case. 

Sydenham's  chorea  should  never  be  mistaken  for  paralysis  agitans,  a-*  in 
the  former  the  movements  are  of  the  (juickly  beginning  and  ending  tyi)e, 
and  fibrillary  in  character,  or  in  the  athctoid  yariety  they  are  more  gradual 
in  l)eginning  and  ending,  while  the  patient  is  almost  always  a  child.  In  some 
ciwe**  of  chronic  chorea,  where  proper  treatment  ha«*  been  lacking,  or  frequent 
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relapses  have  takcu  place,  the  tremor  niav  Ijecome  so  spasmodic  and  marked 
as  to  raiglead  au  inexperienced  observ'er,  but  the  diognosiB  will  be  cleared  up 
by  the  history  aiid  the  character  of  the  snnptoma  already  descril>e<i.  r?ome 
writers  have  unfortunately  referred  to  the  jerky,  fibrillary  movemenla  of 
chorea  as  choreic  tremor. 

Treatment.  Definite  and  energetic  treatment  should  be  employed  in  c 
of  paralysis  agitans.  Drugs,  however  much  vaunteil  for  the  puq>o»e,  ors 
generally  useless  ese«pt  for  temporary  relief.  The  expenditure  of  enei^ 
should  be  restricted.  As  much  as  possible,  all  fatigue  should  be  avoideii,  aad. 
the  patient  should  either  be  put  to  bed  entirely  for  a  time,  or  kept  there  until' 
noon  each  day,  retiring  very  early  at  night.  As  the  patient  improves  he  may 
be  allowed  to  rise  at  the  usual  time,  but  nothing  of  a  fatiguing  nature  should 
be  undertaken,  and  it  is  much  better  to  rest  too  much  than  too  little.  The 
physician  should  give  explicit  directions  as  to  just  how  many  hours  th» 
patient  should  rest,  fixing  the  hours  of  rising  and  retiring,  and  the  exaot 
amount  of  exercise  to  be  permitte<l.  This  is  of  the  highest  importani-e,  U 
general  principles  of  rest  are  of  no  use  at  all  to  the  inexperience  of  the  lay- 
man. Great  attention  should  be  paid  to  the  diet,  which  must  be  of  the  nioet 
nourialiing  and  abundant  character.  Three  good  meals  should  be  token  each 
dav,  and  m  addition  to  this  it  is  advisable  for  the  patient  to  take  a  ^nart  of 
milk  during  the  twentv-four  lioura;  and  it  may  be  even  useful  to  give  beef 
tea,  using  a  pound  of  lieef  made  into  beef  tea,  or  el»e  a  preparation  of  l>erf 
extract  or  of  the  peptonoids.  Htimulatioa  by  alcohol  should  always  be  rtwoned 
to,  and  it  may  be  either  in  the  form  of  two  or  three  ounces  of  whiskey  in  the 
twenty-tour  hours,  or  of  wine  or  ale,  an  equivalent  quantity  of  alcohol  being 
obtained  in  the  latter.  Nutrition  is  also  greatly  assisted  by  malt  extracts,  <* 
which  only  fresh  and  reliable  preparations  should  be  prescribed.  The  f<olid 
malt  extracts  nre  l>etter  than  the  liquid,  as  the  precise  quantity  of  malt  can  be 
better  obtained  in  them,  but  in  case  the  liquid  form  be  more  agreeable  to  the 
patient,  it  may  be  used.  Tonics  are  always  necessary,  and  the  oeet  of  these  is 
the  sulphate  of  quinine,  which  should  be  given  three  times  a  day,  in  doses  of  2 
or  3  grains,  an  hour  or  two  after  meals,  in  order  that  no  disturbance  of  diges- 
tion may  be  occasioned  by  it,  and  the  best  form  is  the  tablet  triturate.  It 
should  not  be  administered  in  solution  with  an  acid,  as  this  is  apt  to  act  un- 
favorably upon  digestion.  Besides  these  measures  of  rest,  alcohoDc  .?timulan^ 
diet  and  tonics,  the  tremor  requires  remedies  to  be  applied  with  a  direct  view 
to  its  control.  The  best  agent  for  this  purpose  is  byoscyamine,  the  crystallized 
form,  as  unpleasant  constitutional  eflecte  are  apt  to  be  produced  by  the  uncr_T»- 
tallized  form.  One  y-^^j  grain  should  be  employed  once  or  twice  a  day,  and 
continued  for  weeks  or  months,  as  may  be  found  neceasary.  Ten  grains  of  thfl 
bromide  of  jwlnsh  may  be  combined  with  the  hyoscyamme,  if  the  latter  does 
not  sufficiently  control  the  tremor.  This  should  also  be  given  once  or  twice  b 
day,  usually  for  several  months  continuously.  Hyoecine  also  seems  to  l>e  quite 
usefiil,  either  in  the  hydrochlorate  or  the  hydrobromate,  although  my  own 
experience  of  it  has  not  been  sufGcieiit  to  enable  me  to  give  a  positive  opia- 
ion  as  to  whether  it  will  supplant  the  hyostyamine,  which  would  be  dceimole, 
as  it  possesses  none  of  the  oojeetionable  properties  of  the  latter  in  causing 
drj'ness  of  the  mouth  and  dilating  the  pupils,  and  it  can  be  given  much  mora ' 
irenuently.  The  treatment  thus  outhn»l,  consisting  of  rest,  diastase,  alco- 
holic stimulation,  and  muscular  sedatives  like  those  mentioned,  coraprisee  all 
that  is  needed  in  paralysis  agitans.  I  believe  that  observers  have  been  oflen 
misled  by  the  ruddy  color  of  the  face,  have  thus  reft»ined  from  ailmln- 
istering  stimulants,  and  have  given  the  sedatives  to  such  an  extent  that 
patients  have  been  unduly  depressed ;  but  I  have  foimd  that  nourishing  and 
etimulative  treatment  alone  will  accomplish  more  than  the  exclusive  use  of 
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the  eedatives.     Gkilvaniflm  is  a  nervous  stimulant  of  a  hi^h  degree  of  useful- 
neas,  and  should  almost  always  be  employed.     It  should  be  resorted  to  at 
least  three  times  a  week,  and  one  large  electrode  should  be  applied  to  the 
nape  of  the  neck,  while  a  smaller  one  is  placed  at  the  lower  dorsal  spine. 
Hot  water  should  be  used  to  moisten  both  the  electrode  and  the  skin.    From 
three  to  five  minutes  should  be  occupied  at  a  sitting,  and  a  current  of  three 
to  five  milliamp^res  should  be  used,  and  this  may  be  increased  to  a  sitting  of 
five,  fifteen,  or  twenty  minutes,  and  to  a  current  of  ten  to  fifteen  milliamp^es. 
I  can  positively  assert  that  with  this  treatment  most  cases  of  paralysis  agitans 
can  be  modified  so  that  the  patient's  life  may  be  made  comparatively  pleasant. 
If  eieht  or  twelve  weeks  of  this  treatment  bring  relief,  the  hyoscyamine  and 
bromide  may  be  gradually  withdrawn,  the  galvanism  discontinued,  and  the 
rest,  the  diet,  the  diastase,  and  the  alcoholic  stimulant  will  be  found  to  be  all 
that  is  necessary.     The  same  means  can  be  employed  to  control  recurring 
exacerbations,  which  usually  take  place  in  the  course  of  a  few  weeks  or 
months.     I  tell  my  patients  frankly  that  a  complete  cure  cannot  be  ex- 
pected, and  that  these  relapses  must  therefore  be  looked  for  and  combated  by 
treatment,  so  that  no  alarm  need  be  felt  at  their  recurrence.     In  those  cases 
which  occur  after  a  hemiplegia  afiecting  only  one  limb  or  one  side,  there  is, 
unfortunately,  not  much  hope  of  improvement.     But  the  cases  of  paralysis 
agitans  which  occur  after  hemiplegia  should  not  be  confounded  with  those  of 
sudden  onset  in  one  limb,  for  the  latter  are  usually  only  the  local  manifesta- 
tion of  a  general  paralysis  agitans  which  will  yield  to  the  therapeutic  meas- 
ures that  have  been  laid  down. 


CHAPTER  XI. 


EPILEPSY- 


By  LANDON  carter  GRAY,  M.D. 

Synonyms.  Latin,  Morbus  sacer  seu  comitialis ;  French,  FEpilepsie  ; 
Grerman,  Fallsucht ;  Spanish,  Mai  caduco. 

Definition.  Epilepsy  is  derived  from  eiriXaf^Qavo  meaning  ''the  falline 
sickness,"  as  a  loss  of  equilibrium  was  the  first  phenomenon  that  attracted 
attention.  But  since  that  time  the  term  has  been  applied  to  a  fax  wider 
range  of  phenomena,  which  are  characterized  by  a  sudden  loss  of  conscious- 
ness, with  convulsions  affecting  muscles  in  varying  degree,  or  loss  of  con- 
sciousness without  muscular  implication,  or  muscular  convulsions  without  loss 
of  consciousness ;  and  it  is  also  given  to  conditions  of  alternating  conscious- 
ness, as  well  as  to  certain  mental  phenomena  that  are  supposed  by  some 
authors  to  be  the  equivalents  of  the  convulsive  or  comatose  symptoms. 

History.  The  disease  has  been  known  as  far  back  as  the  time  of  Hippo- 
crates, but  it  has  been  confounded  with  hysteria  and  other  nervous  affec- 
tions, as  in  the  case  of  Mahomet,  for  instance,  who  was  probably  afflicted 
with  what  is  known  now  as  hysteria  major,  whilst  the  oft-cited  case  of  Napo- 
leon the  Great  does  not  answer  at  all  to  the  description  of  what  we  nowa- 
days know  as  epilepsy ;  indeed,  our  exact  knowledge  of  the  subject  has  been 
gamed  largely  within  the  last  twenty  years,  synchronously  with  the  informa- 
tion we  have  obtained  concerning  the  anatomy  and  the  functions  of  the  nerv- 
ous system. 

Symptoms.  The  principal  clinical  forms  assumed  by  epilepsy,  or  rather 
epileptiform  affections,  are  the  following : 

Grand  mal ;  major  epilepsy ; 

Petil  mal ;  minor  epilepsy  ; 

Con\^Lsive  movements  without  loss  of  consciousness , 

Vertigo ; 

Double  consciousness ; 

Hystero-epilepsy ; 

Procursive  epilepsy. 

Laryngeal  epilepsy. 
When  we  speak  of  typical  cases  we  mean  those  that  are  the  most  numer- 
ous. In  this  sense  the  typical  attack  of  epilepsy  consists  of  a  sharp  cry,  an 
instantaneous  loss  of  consciousness  in  which  the  patients  falls  heavily,  the 
rapid  supervention  of  tonic  and  then  of  clonic  convulsions,  both  of  the 
latter  being  of  short  muscular  range  and  automatic  in  character  rather  than 
purpasive,  these  phenomena  lasting  for  several  seconds  or  minutes,  when  the 
patient  becomes  quiet,  awakens  into  a  dazed  consciousness,  and  then  gradu- 
ally sinks  into  a  deep  sleep  lasting  one  hour  or  several.  This  is  known  as 
the  grand  mal.  But  the  deviations  from  this  type  are  innumerable.  The 
most  frequent  is  the  so-called  petit  mal.  This  consists  of  a  loss  of  conscious- 
ness so  slight  that  it  seems  often  like  mere  absent-mindedness.     The  eyes  may 
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turn  upward  and  have  a  staring  appearance,  and  there  may  be  some  slight 
fibrillary  movements  of  the  facial  muscles,  and  I  believe,  as  is  claimed  by 
Hughlings-Jackson,  that  these  slight  muscular  movements  always  occur  in 
these  cases ;  but  they  may  readily  be  overlooked,  a  fact  which  is  of  great 
medico-legal  importance  as  bearing  upon  the  nature  of  the  serious  maniacal 
attacki*  which  may  follow,  and  durmg  which  assaults  or  murder  may  be  com- 
mitted. In  other  cases  there  may  be  only  convulsive  movements  of  the 
muscles,  as  in  one  patient  of  mine  who  could  never  undertake  to  carve  at  his 
dinner-table  because  of  the  tendency  that  his  arms  had  to  fly  apart  and 
whirl  carving  knife  and  fork  in  eccentric  and  dangerous  orbits.  A  sensation 
of  vertigo  very  frequently  occurs  in  epileptic  individuals  in  the  intervals 
hetweea  the  grand  and  petit  mal  attacks  ;  but,  so  far  as  may  experience  goes, 
it  never  occurs  without  more  pronounced  evidences  of  epilepsy,  and  can 
therefore  be  readily  distinguished  from  true  attacks  of  vertigo,  which  are  so 
common  from  other  and  harmless  causes. 

The  conditions  of  double  consciousness  occur  after  the  attacks  of  grand  or 
petit  iwrt/,  and  there  is  no  limit  to  their  variety.     I  believe  that  many  of  the 
cases  that  figure  in  the  newspapers  of  people  wandering  away  from  home 
and  coming  to  themselves  afterward  in  far-a-wav  places  may  be  ascribed  to 
this  cause.     One  singular  instance  of  this  was  a  boy  w'ho  cAme  to  my  clinic. 
He  would  leave  home  after  an  attack  of  grand  mal,  disappear  into  the  slums 
of  the  city,  engage  in  some  menial  occupation  far  below  his  usual  social  sta- 
tion, fill  it  without  arousing  the  slightest  suspicion  in  those  about  him,  and 
widdenly  return  to  his  normal  condition  of  consciousness  after  several  weeks, 
when  he  would  return  home  very  much  discouraged  and  amazed.     Of  these 
varieties  the  most  frequent  is  the  grand  inaly  and  next  the  petit  mal.     In  many 
of  these  attacks  there  are  certain  sensations  known  as  auras ,  and  these  vary 
extremely  in  kind,  depending  probably  on  the  localization  of  the  lesion  in 
the  nervous  system.     The  color  of  the  face  in  these  attacks  is  very  variable, 
f^nietimes  pale,  sometimes  suflused,  sometimes  cyanotic,  and  sometimes  there 
'-^  no  alteration  at  all.     The  statements  of  on-lookers  regarding  this  fact 
**^  apt  to  be  unreliable,  as  the  latter  are  usually  too  much  disturbed  to  be 
*pourate  observers,  whilst  the  physician  himself  seldom  sees  an  attack,  even 
'^    he  be  the  resident  of  a  hospital,  for,  while  I  have  probably  treated  thou- 
^^^^(l*  of  cases,  I  could  easily  count  on  my  fingers  all  those  that  I  have  ob- 
**^^'e<l  during  the  attack  itself. 

Hystero-epilepsv  is  the  name  given  to  an  odd  combination  of  hysteria  and 

^Jt^ilepsy,  and  the  descriptions  are  largely  due  to  the  writings  of  the  phy- 

^  ^^^'iaus  of  that  great  neurological  hotbed,  the  Salp^tric^re  of  Paris.     But  the 

^^^xe*  that  have  been  seen  in  England  and  this  country  are  of  a  far  less  sen- 

jp^tional  nature.     True  hystero-epilepsy  rarely  begins  with  a  cry  or  change  of 

^fi'ial  color,  but  generally  with  the  tonic  convukions  of  true  epilepsy.   These 

^^  followe<l  by  a  so-called   "  clownishness,"  which  is  charactenze<l  by  all 

^tL^rt.<«  of  absurd  movements,  opisthotonos,  distended  abdomen,   cramp,   etc. 

^  lien  succeed  a  series  of  passionate  attitudes,  with  delirium.     It  has  l>een  in 

5  *^e5»e  c&His  e8[)ecially  that  ovarian  compression  ha.s  been  so  nuich  vaunted, 

^Vit   I  have  not  found  it  of  much  use.     Hystero-epilepsy  differs,  however, 

^"^■dically  from  true  epilepsy  in  the  admixture  of  predominance  or  purj)osive 

^^^  !*<*emingly  purposive  movements,  instead  of  a  tonic  muscular  movement 

^^'t'*  shock-like  character  and  of  limited  muscular  range,  while  opisthotonos,  a 

**>*niptom  rarely  or  never  seen  in  true  epilepsy,  is  occiL-^ioually  ooserved.  (See 

^1^*0  pajre  97.) 

Pn»cursive  epilej)sy  has  been  recently  described  by  Mario,  and  consists  of 
^"^nning  movements  forward,  but  otherwise  presenting  the  usual  phenomena. 
It  may  alternate  with  ordinary  epilejisy,  precede  it,  or  merge  into  it. 
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The  so-called  laryngeal  vertigo  is  uikiu  est  ion  ably  a  variety  of  epilopay,  and 
the  terra  vertigo  ought  to  lie  diBcarded,  beisaune  il  snould  be  reserved  for  those 
subjective  sensations  of  dizzinesB  without  loBd  of  equilibrium  which  are  not  usu- 
ally accompanied  or  followed  by  any  inipairraent  of  conaciousueea.  As  yet 
this  form  has  only  been  described  in  adults.  It  consieta  of  a  slight  loas  of  con- 
Bciousness,  occasionally  with  li^ht  touic  or  clonic  movements,  and  the  exciting' 
cause  is  some  laryngeal,  tracheal,  or  bronchial  afiection,  such  m  larvngetu 
tumors,  asthma,  etc.  Although  the  cases  so  far  reported  have  ceased  lifter  the 
cure  or  removal  of  the  seeming  cause,  the  histories  have  not  ns  yet  extended 
over  sufficient  time  to  warrant  us  in  stating  that  they  may  not  recur 

In  some  cases  of  epilepsy  what  is  known  as  the  gfatiia  epilepHeiui  may  ba 
obser\'ed,  consisting  of  frequently  recurring  attacke  of  convuHons  with  inter- 
vening unconsciousness,  both  lasting  fur  hours  or  davs.  This  mav  be  olw>en,'ed 
in  almost  anv  patient  from  whom  the  bromide  has  neen  suddenly  withdrawn 
at^r  he  has  been  accustomed  for  a  long  time  to  large  doses  of  it. 

In  some  epileptics  the  disappearance  of  the  epilepsy  may  lead  to  the  snpei^ 
vention  of  certain  so-called  equivalents,  one  of  which  is  a  peculiar  dream-like 
state,  another  the  so-called  larvated  epilepsy  of  Falret,  consisting  of  an  out- 
break of  hysterical  insanity,  usually  of  the  maniacal  type,  or,  as  I  have 
occasionally  seen,  an  attack  of  violent  migraine,  great  irritability  of  temper 
or  enuresis.  Falret  claims  that  there  is  never  any  petit  mal  preceding  these 
attacks,  but  Hugh  lings-Jackson  has  callttd  attention  to  the  fact,  which  I  have 
already  alluded  to,  that  petit  mal  may  be  very  readily  overlooked,  because  of 
its  short  duration  and  the  slightness  of  the  muscular  Iwitchings  of  the  face. 

Much  confusion  has  been  injected  into  the  subject  by  the  failure  tu  rec<if< 
nize  tliat  epilepsy  is  only  a  symptom,  just  as  is  fever  or  cough,  and  that  ii 
every  case  tne  question  of  diagnosis  is  resolved  into  the  fiirther  one  of  what 
the  epilepsy  is  a  symptom  of.  From  this  point  of  view  we  may,  therefore, 
divide  all  epilepsies  into  those  that  are  due  to  recognizable  organic  disease  and 
those  that  are  idiopathic. 

Idiopathic  epilepsy  can,  of  course,  only  be  diagnosed  when  the  different 
organic  lesions  have  been  excluded,  hut  it  has  certain  features  which  are  of 
importance  from  a  therapeutic  and  diagnostic  standpoint,  and  prominent 
among  these  are  the  nocturnal  recurrence  of  some  attac)^  the  quasi-periodic ity 
of  othet«,  the  association  with  migraine,  and  the  temporary  response,  usually 
in  a  favorable  way,  to  slight  changes  in  the  environment  or  the  treatment. 
Nocturnal  epilepsy  should  always  be  suspected  in  an  individual  who  is  here<ti- 
tarily  predisposed  or  who  wakes  in  the  mominjg  exhausted  and  jmle,  Fotj 
some  thirteen  years  I  have  been  calling  attention  to  the  quasi-periodicity 
many  epilepsies,  manifested  sometimes  by  a  recurrence  of  the  attacks  at  cer- 
tain periods,  as  in  females  at  menstruation,  or  in  others  at  certain  times  "  "'  " 
montn  or  at  certain  intervals,  the  latter  sometimes  lasting  months  or  even  yearn. 
For  thirteen  veare,  loo,  I  have  been  lecturing  upon  the  conjunction  of  eja- 
lepsy  with  mignune,  and  I  had  not  known  until  the  publication  of  F^rf*«i 
book,  in  1890,  that  Tissot,  Parry,  and  Liveing  had  previouslj'  observed  iht-\ 
same  fact.  In  these  cases  the  migraine  alternates  with  the  epilepsy,  the  formap^ 
disappearing  upon  the  supervention  of  the  latter,  and  nee  verna.  This  doev' 
not  imply  tnat  all  cases  of  migraine  are  subject  to  epilepsy,  but  only  that 
there  is  a  very  close  relationship  between  the  two  diseases ;  and  I  may  further- 
more state  my  belief  that  almost  all  casts  of  migraine,  if  carefully  examined, 
will  be  found  at  some  period  to  have  had  a  loss  of  consciousuesB,  with  or  with- 
out TOuvulsive  movements.  It  is  not  generally  known  that  epileptics  are 
readily  influenceil  by  slight  changes  in  the  environment  and  in  the  treatment,, 
a  &ct  which  explains  wh^  epileptics  almost  always  do  well  upon  any  changed 
of  treatment,  wnether  this  be  medical  or  surgical — whether  it  consist  of  cuf 
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ting  off  the  prepuce,  removing  the  clitoris,  extirpating  ovaries,  doing  opera- 
ttong  upon  the  male  or  female  genitalia,  using  the  hot  iron  or  moxa,  cutting 
the  eye  muscles,  or  even,  as  in  one  case  of  my  own,  in  etherizing  the  patient 
and  cutting  a  piece  of  skin  out  of  the  buttock.     Moreover,  these  epileptic 
attacks  are  very  prone  to  recur  in  variable  spells,  every  day  or  every  alternate 
dav  for  weeks  or  perhaps  months,  then  disappearing  for  a  variable  length  of 
time.    Most  epileptics,  as  I  have  pointed  out,  have  large  and  variable  pupils. 
)Iarie  and  Musso  have  contradicted  me  upon  this  point,  but  the  very  varia- 
bility of  the  pupils  renders  their  measurements  inconclusive.    Most  epileptics 
have  peculiar  mcies,  which  it  is  impossible  to  describe  or  photograph,  but 
which  may  be  readily  detected  by  the  trained  eye.     This  facial  characteristic 
is,  of  course,  much  more  marked  in  those  who  have  been  for  a  long  time 
under  the  bromide  treatment,  and  to  it  will  be  superadded  a  peculiar  restless- 
neas,  pallor,  acne,  coated  tongue,  and  the  peculiar  breath.     The  temper  of 
most  epileptics  is  extremely  irritable,  and  especially  is  this  the  case  in  children 
whose  malady  has  caused  their  parents  or  relatives  to  spoil  them. 
Etiology.    The  following  factors  bear  certain  relationships  to  epilepsy : 
Age; 
Sex; 

Heredity ; 
Migraine ; 

Organic  brain,  spinal,  or  peripheral  lesions ; 
Traumata; 

Lesions  or  impairment  of  fiinctions  of  non-nervous  organs ; 
Hysteria; 
Malnutrition. 
By  ikt  the  largest  proportion  of  cases  occur  under  nineteen  years  of  age, 
and  most  frequently  irom  ten  to  nineteen.    After  this  the  greatest  number 
are  observed  from  ten  to  twenty-nine ;  and  after  the  latter  age  there  is  a  rapid 
decrease  in  frequency,  until  the  cases  become  very  infrequent  after  fifty,  still 
more  so  after  sixty  years  of  age.     I  have  been  for  years  in  the  habit  of  show- 
ing by  the  histories  of  my  clinical  patients  that  many  cases  of  idiopathic 
epilepsy  will  begin  with  a  fit  in  early  infancy,  after  which  no  convulsions 
may  occur  for  a  year  or  for  years,  when  the  attacks  will  again  appear,  and  at 
this  or  some  later  period  the  case  will  become  well  marked. 

Females  are  rather  more  subject  to  epilepsy  than  males  ;  and  heredity  oc- 
cun*  in  about  one-third  of  the  cases.  It  is  undoubtedly  true  that  epilepsy 
may  be  caused  by  diseases  of  the  heart  and  of  the  kidneys,  by  impair- 
ment of  ftmctions  of  the  gastro-intestinal  organs,  and  of  the  luugs ;  but  this 
is  rare,  and  the  so-called  genital  epilepsy  is  a  myth. 

The  association  of  hysteria  and  epilepsy  is  by  no  means  frequent. 
Pnifound  malnutrition  may  be  a  cause  of  epilepsy,  for  I  have  had  several 
casei«  in  which  the  attacks  have  disappeared  for  ten,  eleven,  five,  seven,  or 
nine  years  after  the  restoration  of  the  general  health. 

Fathology.  Epilepsy  may  be  divided  pathologically  into  two  great  classes : 
first,  that  which  may  f)e  referred  to  organic  disease,  and  second,  idiopathic 
epilepsy. 

Organic  epilepsy  may  be  caused  by  syphilis  of  the  nervous  system ;  dis- 
eases of  the  penpheral  nerves ;  meningitis,  either  cerebro-spinal,  tubercular, 
or  suppurative ;  tumors  of  the  brain ;  al)scesse8  of  the  brain ;  ear  disease ; 
sclerosis  of  the  brain  and  cord  ;  the  cerebral  palsies  of  childhood  (due  to 
such  l€4*ions  a*»  porencephalitis,  hemorrhage  from  the  cerebral  arteries,  em- 
bolism or  thrombosis  of  the  cerebral  arteries  or  veins.) 

Very  little  is  known  of  the  pathology  of  the  idi<)[)athic  form.  Neurolo- 
gists have  now  almost  entirely  discarded  the  old  theory  of  vasomotor  spasm 
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produciug  cerebral  nnffitiiia  or  Itypenemia,  for  no  logical  proof  of  It  hw| 
ever  been  produced.  Convulsions  may  be  induced  by  great  hemorrhape  oi " 
bv  ligature  of  the  carotid  artery ;  but  the  profound  iacluemia  thus  reeultH 
ing  has  never  been  proven  to  be  present  m  the  attacke  of  idopathic  emi-] 
lepsy ;  whilst,  on  the  contrary,  there  la  much  to  show  that  no  markwi  vaacuUTj 
alterations  take  place  in  the  cerebrum  of  epileptic  human  beings  and  anM 
mnls.  Vulptan  has  found  that  no  hyperemia  or  ischsemia  appears  during 
an  attack  of  epilepej'  artificially  produced  in  guinea-pigs.  No  warrant 
exists  for  the  conclusion  drawn  by  some  authore  from  the  facial  circulation, 
it  being  by  no  means  an  index  to  the  cerebral  circulation,  as  it  often 
happens  that  in  a  profound  hypenemia  of  the  cerebral  meninges  the  fiice 
mav  be  deadly  pale.  This  also  applies  to  deductions  that  might  be  drawn 
from  the  condition  of  the  circulation  of  the  retina.  A  sclerotic  condition 
of  the  brain  will  be  found  in  some  cases  of  idiopathic  epilepsy,  and  in 
some  the  pia  mater  will  be  the  seat  of  an  old  meningitis,  whilst  no  lesions 
are  discoverable  in  many  cases.  Much  discussion  of  the  probability  of 
sclerous  of  the  comu  ammouis  being  a  cause  of  epilepsy  has  takeu  place : 
but  this  is  by  no  means  a  constant  feature,  and  it  is  impossible  to  demon-  _ 
strate  whether  tt  is  a  cause  or  an  effect.  Great  stres  has  been  l^d  upon  & 
peculiar  variety  of  sclerosis  by  Barthez  and  Rilliet,  to  which  they  hai 
given  the  name  of  tuberous  or  hypertrophic  sclerosis,  but  the  same  objeo* 
tions  which  have  been  brought  to  sclerosis  of  the  comu  ammonis  abO 
apply  t«  this.  In  five  epileptic  brains  examined  by  Chaslin,  at  the  request 
of  F^r^,  neurogliar  sclerosis  was  found  in  four.  The  convolutions  wers 
small,  hard,  smooth,  or  slightly  roughened,  macroscopicaJlv  shrivelled.  No 
abnormalities  or  adhesions  of  the  pia  mater  were  ol»ser\'e(5.  A  great  irre^ 
ularity  in  distribution  over  the  surface  of  the  cerebrum  prevailed,  lai^ 
normal  {mrtions  sometimes  extending  to  the  medulla  oblongata  or  the  comlfti 
animunis.  The  olivary  bodies  were  only  thus  affected  m  one  I'ase.  A 
niicn»copical  examination  of  the  fundamental  lesion  shows  that  the 
bral  timue,  especially  the  gray  cortex,  had  lieen  invaded  by  a  number  of 
rough  fibrillee  of  uncertain  length.  The  author  savs  :  "  In  the  normal  stata 
the  first  layer  of  the  gray  cortex  contains  certain,  so-called  spider  celb, 
whose  prolongations  are  scarcely  visible.  In  this  condition,  on  the  contrary, 
this  first  layer  is  formed  by  a  bundle  of  fibrils  arranged  nearly  parallel  to 
the  cerebrum,  and  it  can  be  distinctly  seen  to  originate  from  numerous  cells 
with  hypertrophied  prolongations.  In  the  preparation  which  I  am  viewing 
at  this  moment  there  is  u  place  where  this  transformation  invade  all  ths; 
layers,  but  leaves  intact  numerous  nerve  cells  and  vessels.  It  can  be  seen,  \ 
moreover,  that  in  a  certain  space  these  fibrilUe  form  in  the  depth  of  the 
cortex  a  network  of  nodal  points  in  which  lie  the  cells  of  the  neuroglia. 
Finally,  and  I  would  call  attention  particularly  to  this  fact,  this  first  hiyer 
is  studded  in  places  by  lai^  compact  bundles,  which  are  evidently  formed 
from  these  fibrillEe.  I  would  observe,  in  passing,  that  the  vessels  which  re- 
main do  not  present  a  trace  of  inflammation,  there  beingsimply,  in  certutt, 
points,  a  hyaline  transformation  of  the  capillary  wall."  There  is  a  queetiotti 
in  my  mind  whether  Chaslin  has  not  regarded  as  connective  tissue  wtw 
Oajal  has  recently  demonstratfid  to  be  protoplasmic  prolongations  of  the 
ner\-e  cells  of  the  molecular  layer  of  the  cortex.  Chaslin  adopte  certain 
of  Ranvier's  views,  and  maintains  that  a  distinction  should  be  made  lie- 
tween  the  connective  ti^ue  of  mesodermic  origin  and  the  neuroElia,  which 
is  of  epithelial  or  ectodermic  origin;  the  latter  embracing  M ill Ict's  fibres 
of  the  retina,  the  fibres  and  cells  of  the  neuroglia  in  the  spinal  conl,  and 
the  slightly  differentiated  prolongations  of  the  spider  cells  in  the  brain.  He 
describes,  fur  the  first  time,  this  peculiar  neurogliar  sclerosis,  which  is,  be 
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claims,  entirely  distinct  fix)m  a  sclerosis  of  the  connective  or  mesodermic  tissue. 
The  peculiar  fibrillse  are  emanations  from  the  neuroglia  cells,  indirect  proof 
of  the  same  assertion  being  found  in  the  non-adherence  of  the  pia  mater 
and  the  vessels.     These  fibrillse  resist  the  successive  action  of  a  40  per  cent. 
solution  of  potassa  for  ten  minutes,  as  well  as  washing  with  w^ater  and  con- 
centrated acetic  acid,  whilst  the  picrocamiine  color  remains  after  washing, 
and  formic  glycerin  is  an  efficient  preservative.     Treated  in  this  manner, 
the  connective  tissue  swells  and  decolorizes,  so  that  the  neuroglia  will  be 
intact  in  a  section  of  the  spinal  cord,  whilst  the  pia  mater  will  also  be  decolor- 
ized and  swollen.     Moreover,  after  the  action  of  alcohol   diluted   to  one- 
third,  all  other  forms  of  the  connective  tissue  are  decolorized,  but  these 
fibrillse  remain  colored  by  the  carmine  when  subjected  to  the  acetic  acid. 
This  pathological  distinction  of  Chaslin's  merits  attention  on  account  of  its 
definiteness.     Bevan  Lewis  has  observed  certain  striking  changes  in  the  cells 
of  the  second  layer  of  the  cortex,  and  in  some  cases  this  degeneration  has 
been  seen  to  affect  all  the  layers,  including  the  spider  cells. 

This  indefinite  knowledge  of  the  pathology  of  epilepsv  is  no  more  exact 
than  that  of  the  modus  operandi.     The  older  writers  held  that  the  medulla 
oblongata  was  the  portion  of  the  nervous  system  most  concerned  in  the  symp- 
tomatology.   Nothnagel  claimed  that  there  was  a  certain  area  in  the  floor  of 
the  fourth  ventricle  which  he  called  the  convulsive  centre,  and  that  irritation  of 
this  caused  the  epileptic  convulsions.    He  regarded  this  as  the  vasomotor  centre 
of  the  medulla  oblongata.     Wernicke  holds  that  the  location  of  this  area 
corresponds  with  the  lateral  motor  field  of  the  tegmentum  in  the  pons.    Com- 
plete section  of  this  region  did  not  produce  death  by  bleeding  nor  convul- 
sions, and  a  simple  section  will  suffice  as  an  irritant.     Violent  and  generalized 
convulsions  are  caused  by  the  near  approach  of  the  section  to  the  corjxjra 
qoadrieemina,  and  a  simple  deep  section  will  cause  convulsion  of  the  lower 
extrenuties.     This  area  of  NothnagePs  is  the  point  of  termination  of  the  so- 
called  long  nerve  strands  in  which  run  the  fibres  of  the  upper  and  lower  ex- 
tremities, as  has  been  demonstrated  by  Osjannikow,  so  that  it  simply  adds 
another  fact  to  our  knowledge  of  the  various  focal  lesions  causing  epilei)sy. 
Van  der  Kolk  had  an  airy  theory  to  the  effect  that  the  nuclei  of  origin  of 
the  hypoglossal  nerve  in  the  floor  of  the  fourth  ventricle  were  indurated  in 
proportion  to  the  amount  of  tongue-biting  which  was  manifested  in  the  con- 
vulsions, but  this  is  scarcely  worth  mentioning,  much  less  soberly  discussing. 
Fritseh  and  Hitzig  have  by  their  experiments  accumulated  facts  tending  to 
demonstrate  that  indirect  excitation  of  the  cortex  or  of  the  nerve  strands 
leading  to  the  peripheral  structures  is  causative  of  epilepsy  in  a  great  num- 
ber or  cases,  and,  in  the  light  of  these  discoveries,  ^othnageFs  observation 
ha.«*  only  demonstrated   a  similar  subsidiary  centre.      It   has   been  shown 
again  and  again  that  convulsive  attacks  of  clonic  or  tonic  nature  can  be  pro- 
duce<l  bv  mechanical  or  electrical  irritation,  and  that  the  same  eflects  can  be 
caused  by  similar  irritation  of  the  nerve  strands  underlying  the  cortex.    Duret 
has  experimental  in  thb<  direction  also,  and  has  produced  the  most  wide- 
^I)read  convulsions  by  irritation  of  the  cerebral  membranes,  particularly  the 
•lura  mater.     It  should  not  be  forgotten,  however,  that  many  extra-cranial 
lesions  may  l)e  productive  of  epilepsy,  such  lu*  diseases  of  the  spinal  cord, 
alterations  in  the  bl<K)d,  such  as  are  to  l)e  found  in  malnutrition  and  allmnii- 
auria,  disonlers  of  the  i)eripheral  nervous  system,  a**  well  as  of  many  of  the 
Don-nervous  vL«»cera,  and  by  various  febrile  conditions  and   toxic  agents,  so 
that  it  would  be  prcs^umptuous  to  assert  that  the  cortex  of  the  brain  is  alone 
aff^rtc^l  in  all  these  varying  conditions.     The  trutli  pr(d)al)ly  is  that  the  epi- 
leptic manifestations  are  due  to  a  peculiar  molecular  condition  of  the  motor 
tract  running  from  the  motor  convolutions  to  the  peripheral  structures  and 
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muscles.  But  aa  to  the  exact  nature  of  this  molecular  conditioo  we  are  itt^ 
complete  ignorance,  as  we  are  also  ignorant  of  the  cou<litions  producing  anr  i 
one  of  the  functional  nervous  diseasea.  and  it  is  highly  probable  that  such  lacxj 
of  knowledge  will  prevail  until  in  the  far-off  future  sucJi  precise  aoplianoetj 
will  be  ours  that  we  will  l>e  enabled  to  aee  the  molecular  play  in  tne  livinn 
brain  and  spinal  cord,  or  until  our  metho<k  of  preparation  and  st«iiiittg  avsj 
so  perfected  that  we  can  detect  such  minute  ceuular  alterations  as  have  thtni 
far  escaped  our  olwervation.  Many  metaphysical  theories  have  been  offerodi 
of  these  cellular  chauges,  but  they  nre  too  puerile  and  ridiculous  to  meriti 
any  attention.  Whatever  this  altered  molecular  conditions  may  l)e,  thereJ 
is  no  doubt  that  it  expresses  itself  in  epilepsy  through  the  motor  tract  nm-j 
ning  from  the  motor  convolutions  to  the  muscles  of  the  periphery.  AIuscUn 
can  only  be  convulsed  by  direct  excitation  of  the  muscles  itself,  or  of  thM 
motor  tract  leading  up  to  the  convolutions,  or  of  the  convolutions  thentq 
selves.  (See  in  this  connection  also  Chapters  XIV  and  XVI.)  But  somS] 
varieties  of  epilepsy  are  due  to  an  excitation  of  the  nervous  system  in  soaWJ 
part  that  extends  beyond  this  motor  tract,  as  is  manifested  by  such  symtitonmj 
as  word-deafiiess,  hemianopsia,  aphasia,  or  the  fomard  movements  of  pro-j 
puleive  epilepsy,  indicating  a  lesion  in  the  corresponding  centres  of  the  cor-^ 
lex,  or  cerebellum,  or  the  nerve  strands  underlying  them ;  and  the  correcW 
ness  of  this  view  has  been  demonstrated  by  autopsies;  while  iu  the  convul-^ 
siou  arising  &om  lesions  of  non-nervous  organs,  from  toxic  agents,  and  from 
diathetic  conditions,  in  direct  implication  of  this  motor  tract,  must  be  the 
cause.  Idiopathic  epilepsy,  like  migraine,  neuralgia,  chorea,  and  hysteria, 
is  therefore  a  neurosis,  and  it  is  a  matter  of  grave  doubt  whether  the  cellular 
and  scleiotic  changes  discovered  are  not  effects  rather  than  causes.  _\ 

DiagnoaiB.  The  fact  should  ever  be  home  in  mind  that  epilepsy  is  a  symp- 
tom, and  the  object  should  be  to  discover  of  what  it  is  a  symptom.  Ouf 
chief  effbrie  should  be  directed  to  ascertaining  whether  it  is  causea  by  any 
organic  disease,  such  as  lesions  of  the  brain,  spmal  cord,  or  i>eripheral  nerves}' 
whether  it  is  related  to  nephritis,  malnutrition,  heart  disease,  marked  gastro* 
intestinal  disturbances,  or  whether  it  accompanies  the  cerebral  palsies  of  chiUfc 
hood. 

AAer  the  exclusion  of  all  these  organic  lesions  a  diagnosis  of  idiopathic 
epilepsy  may  be  made.  This  should  not  be  difficult.  The  convulsions  am 
tonic  or  clonic,  with  loss  of  consciousness,  or  are  of  slight  force,  with  low 
or  simply  impairment  uf  consciousness,  and  need  only  be  differentiated  &oot 
simulation  aud  hysteria.  Hvsterics  do  not  fall  and  bruise  themselves,  or  bitd 
the  tongue,  as  epdeptics  do,  for  true  hysterical  attacks  hare  not  the  same  lost' 
of  consciousness.  Moreover,  the  movements  of  hysteria  are  of  a  volition  "^ 
character  to  a  large  extent,  and  also  of  wider  range,  whilst  in  epilepsy  tl 
muscular  movements  consist  only  of  simple  rigidity,  with  slight  tremor,  ez< 
tending  only  over  a  shtirt  period  of  time,  or  of  limited  flexions  and  exteif 
sions.  However,  it  should  l>e  borne  iu  mind  that  in  hystero-epilepey,  tru« 
hysteria  and  true  epilepsy  mav  be  conjoined. 

Epilepsy  is  rarely  simulated  in  this  countrv,  except  in  some  ptisons,  wl        

a  transfer  to  the  hospital  or  asylum  may  be  effected  by  a  patient  afflicted  witk 
this  disease.  It  is  said  to  be  ver\'  frequent  in  Europe  among  those  wishing  to 
escape  military  ser\'ice.  Of  all  the  attempts  made  liy  various  authors  to  dis- 
cover Home  symptoms  of  epilepy  that  should  be  absolutelv  pathognomonic 
none  have  been  successfiiL  Marc  thought  that  the  convulsions  of  true  epi- 
lepsy would  not  be  increased  by  holding  asafnetida  under  the  patient's  iioe 
but  this  has  been  controverted.  Voisin  placed  great  dependence  upon  tl 
condition  of  the  pulse  before,  during,  and  after  an  attack ;  but  similar  \ 
atioiiH  have  been  observed  in  other  conditions  than  epilepsj-,  while  ¥€r^ 
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shown  that  they  are  absent  in  some  epileptics,  and  vary  considerably  in  others. 
There  exists  among  English  thieves  a  class  known  as  "  dummy  chuckers," 
whose  business  it  is  to  feign  convulsions  in  a  crowd,  attracting  the  attention 
and  sympathy  of  the  bystanders,  whilst  a  confederate  rifles  their  pockets. 
One  of  these  men  was  for  some  time  an  inmate  of  our  American  prisons,  and 
I  have  frequently  had  him  simulate  a  convulsion  for  the  benefit  of  my  class, 
and  it  is  certainly  true  that  this  counterfeit  convulsion  is  extremely  like  the 
gduine,  and  difficult  to  detect,  except  by  repeated  and  close  observation, 
when  the  tendency  to  overdo  the  tonicity  or  clonicity  of  the  movements  and 
the  bleeding  of  the  tongue  (which  is  generally  cut  with  a  knife  beforehand) 
may  assist  in  the  detection. 

Prognosis.  It  is  still  an  undetermined  matter  as  to  what  constitutes  a  cure 
of  epilepsy.  Some  cases  may  continue  free  from  attack  for  a  period  of  ten, 
fifteen,  or  even  twenty  years,  and  an  infantile  convulsion  may  not  be  suc- 
ceeded by  fiirther  attacks  for  many  years.  I  have  in  my  own  practice  knowTi 
remissions  of  several  vears — sometimes  six  or  seven.  "The  life  of  a  patient 
may  sometimes  be  made  more  endurable,  and  even  pleasant  and  useful,  by 
modifying  the  violence  and  lessening  the  frequency  of  the  attacks.  Some 
cases,  however,  are  beyond  the  means  afforded  by  the  best  skill  of  the  med- 
ical profession.  Most  cases  of  grand  inal  may  be  improved,  but  a  cure  can 
only  oe  effected  in  a  few  of  them.  The  only  way  in  which  it  can  be  ascer- 
tained what  degree  of  improvement  can  be  made  is  by  the  experimentation  of 
a  month  or  so  of  treatment.  The  patient's  relatives  should  always  be  in- 
formed that  the  treatment  must  be  faithfully  continued  for  years  to  even 
obtain  a  relief.  Petit  mal  is  very  rarely  affected  by  treatment,  and  my  expe- 
rience has  been  that  only  in  those  induced  by  malnutrition  and  formation  of 
ptomaines  fix)m  acute  mdigestion  does  improvement  occur.  Epilepsy  of 
peripheral  origin  may  be  expected  to  improve  under  treatment,  although  the 
cases  are  seldom  entirely  fi'eed  from  a  convulsive  tendency.  Those  in  whom 
migraine  is  associated  may  usually  be  favorably  affected  by  treatment. 

Treatment.  As  epilepsy  is  of  many  varieties,  so  its  treatment  must  vary 
according  to  the  different  manifestations  of  the  disease.  An  operation  should 
be  done  upon  cases  caused  by  intra-cranial  lesions  if  our  present  knowledge 
of  localization  can  be  availed  of  as  a  guide.  But  before  operation  is  attempted 
the  nature  of  the  lesion  should  be  fiilly  determined.  It  would  be  folly  to 
operate  in  cases  of  single  or  double  hemiplegia  and  in  the  paraplegias  of  the 
80-called  palsies  of  childhood,  as  they  are  due  to  losses  of  cerebral  substance 
known  as  porencephalitis,  to  hemorrhage,  arterial  or  venous  thrombosis,  or 
sclerosis,  which  usually  proceeds  from  an  anterior  arterial  trouble.  An  oper- 
ation should  always  be  resorted  to  in  cases  of  well-defined  brain  tumor ;  also 
in  abscess,  if  it  can  be  localized  and  is  in  an  accessible  area.  The  scalp  should 
be  carefully  shaved  in  cases  of  cerebral  trauma,  and  a  minute  search  made 
for  the  cicatrix  or  depression,  and  trephining  should  be  performed  if  either 
'\A  found,  for  most  excellent  results  have  l)een  obtained  in  many  cases  by 
removal  of  slight  adhesions  of  the  membranes.  Under  proper  antiseptic 
precautions  trephining  is  a  harmless  procedure,  and  may  bring  to  li^jht  con- 
<iitions  which  otherwise  might  remain  hidden.    (See  also  Chapter  XXXIII.) 

Mv  friend.  Dr.  E.  G.  Mason,  has  kindlv  collected  for  me  fortv-four  cases 
of  epilepsy  that  have  l)een  operated  upon. 
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Kiwi  of 
opcntion. 


Lesion  fonnd. 


Tnphine. 
TnphliM. 


Trij^iiM. 
Titphine. 


Thick  cicatrix 

in  darm  which 

wunot  dia- 

torbed. 


Loom  piece  of 

internal  table. 
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number  of 
fits  after 
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I 
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Palmar  fiscia 

forcibly 
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Reooarks. 


Time  of  observation  after 
operation  insufficient. 


Autopsy  showed  cicatrix 
and  bulging  of  dura,  ab- 
scess, spicule  of  bone, 
softened  brain  tissue. 
Temporary  recovery  (3 
months),  then  death.  \j 

Cure  after  second  opera- 
tion. 


No  improvement. 


In  all  probability  dia> 
charged  on  14th  day 
after  operation,  "  and 
could  now  be  considered 
quite  cured.*'  Time  of 
observation  after  opera- 
tion insufficient. 

Time  of  observation  after 
operation  insufficient. 


Time  of  observation  after 
operation  insufficient. 


Time  of  observation  after 
operation  not  given. 

Time  of  observation  after 
operation  insufficient. 


Time  of  observation  after 
oi)emtiou  insufficient. 


Maryland 

Med.Juurn., 

1893,  vol. 

xxviii.  p. 

529 

Recovery.    10  months  Trans.  Roy. 
I  !  Acad.  Med., 

Ire.,  1891-2. 
vol.  x.p.  IW 

Patient  re-       Edinb.  Med. 

turned  some  Juurn.,1893, 

mos.  after-  ,  vol.  xxxix. 

ward  and  p  20 

reporte<l     ' 
himself 
quite  well ; 
cured. 

20 


Time  of  observation  aftrr 
operation  insufficient. 


Improvement,   though 
time  of  observation  was 
insufficient  to  determine 
amount  of  improvement. 

This  case  was  given  bro- 
mides in  addition  ;  im- 
provement. Time  of  ob- 
servation insutticieut. 
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No. 


14 

15 
16 

17 
18 


19 


20 


21 


22 


23 


24 


25 


26 


Beported  by, 
or  operator. 


C.  F.  Barber ; 
operation  by 
Hammond 

C.  F.  Barber ; 
operation  by 
F.  W.  Bockwell 
Thomas  Wells 

through 
0.  F.  Barker 

H.  C.  Dalton 


M.  A.  SUrr ; 
operation  by 
McBumey 


Starr  and 
McBurney 


Starr  and 
Mc  Barney 


Starr  and 
Weir. 


Starr  and 
McBurney 


Starr  and 
Briddon 


Starr  and 
McBurney 


Starr  and 
McBurney 


Starr  and 
Poore 


Date  of  trauma. 


1877  ;  depressed 
fracture  of  right 
frontal  bone. 

No  trauma;  epi- 
lepsy since  child- 
hood. 

When  6  years  old 
depression  in  poet, 
sap.  comer  of 
right  parietal. 

1876,  kick  by  mule 
in  left  fh>ntal  re- 
gion. 

April,  18ftl,  frac- 
ture of  left  parie- 
tal bone. 


1882,  ftacture  orer 
left  coronal  su- 
ture ;  1890,  a  sec- 
ond fall  on  head. 


April,  1888,  frac 
ture  about  middle 
of  coronal  suture, 
right  side. 


April,  1888,  fell  on 
left  side  of  head 
near  yeriex. 


1882,  fell  on  head. 


August,  1889,  frac- 
ture of  right 
temple. 


1887,  fall  on  ver- 
tex, right  side  an 
terior  to  Bolandic! 
Assure. 


April,  1890,  struck 
on   left  side  of 
head  with  Mtnd- 
Ijag. 


Not  given  ;  fall  on 
right  side  of  head. 


Interval 
between 

trauma 
and  ap- 
pearance 

of  fits. 


Imme- 
diately 


10  years 


1  month 


3  weeks 


1)^  years 
after  sec- 
ond fall. 


3  yean 


Not  given 


Imme- 
diately. 


About  1 
year 


*•  Soon  *♦ 
afterward 


Character  of  fits. 


Fits  general ;  aura 
in  left  arm. 


General 


General 


Numbness  and 
tingling  of  right 
hand,  shoulder, 
body,  and  leg ; 
no  loss  of  con- 
sciousness. 

Spasm  of  right 
hand ;  no  loss  of 
oonMiousni 


Left  arm  and  hand, 
turning  head  to 
left,  then  became 
general. 


3  mos.+ 


3  months 


Spasm  right  foot 
and  leg,  turn  to 
right,    loee   con- 
sdonsness  and  fall 
in  a  general  fit. 

Twitching  of  eyes 
and   heiui,    most 
on  right  side : 
general  convul- 
sions. 

At  first  general, 
but  later  muscles 
of  face  right  side, 
right  side  of  neck, 
right  arm  and 
hand. 

General,  with 
green  visual  aura. 


Tingling  movement 
in  right  hand  and 
face ;  face  drawn 
to  right,   mouth 
opened  and  closed; 
speech   lost ;   on 
two  occasions  lost 
consciousness. 

Spasms  of  left  arm. 


Interval 

between  and 

number  of 

fits  before 

opeimtion. 


Vary  from  1 

monthly  to 

1  weekly. 

1  to  20  in 
84  hours. 

Vary  flrom  1 

daily  to  1  in 

two  weeks. 

Irregular 
intervals. 

Frequent 
intervals. 


As  many  I 
6  daily. 


As  many  as 
2  daily;  long- 
est interval 
was  9  weeks. 


As  many  i 
6  daily. 


Irregular 
intervals. 


Irregular 
Intervals. 


Not  given. 


Interval 

between 

^pear- 

anoeofflts 

and  date  of 

operation 


8  yean 


Not  given; 
some  years 

Not  given 


12  years 


20  months 


Date  of 
(^ration. 


1H7«»" 


1  year 


3  years 


Irregular 
intervals. 


Irregular 
intervals ; 
frequently 
as  7  daily. 


Petit  mal 
until  two 
years  be- 
fore, after 

which 

grand  mal 

2  years 


6  years 


11  months 


Not  given 


Aug.  24, 
1885 


1888 


Nov.  9, 
1892 


Jan.  30, 

1802, 

Apr.  1892, 

2doper. 

Jan  7, 

1898 


March, 
1892 


Jan.  17, 
1890 


Dec.  2, 
1892 


Dec.  19, 
U92 


June  10, 
1892 


June,  1891 


Oct.  1889 
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Kind  of        L€>ioD  found. 

Intenral  be- 
tween and 
number  of 

Besultaa 
stated  by 

:  Length  of 
1  time  nn-  , 

after  ope- 
ration. 

1 

Bemarka. 

>|icrmtioo. 

fits  after 
operation. 

reporter. 

• 

Tre|>hiiM.                

1  waekly,Taiy- 
Ing  to  1  in  twu 

'Not  given     Brooklyn 
Med.Joum., 

No  improvement. 

or  three 

1893.  Yol.Tli. 

weeks. 

p.  640 
Ibid. 

TrtpldiM  oTer    Nothing  ab> 

Fits  reappear- 

No improvement. 

eeotTB  for  left         normal 

ed  in  one  week 

Trepliine.              

None. 

About  one 

Ibid. 

Was  under  bromides. 

year. 

Time  of  observat'n  after 
operation  inpufflcient. 

Trvpbin*.            Unotnal 

2  fits  day  after 

Successftil. 

:  3  years 

Med.  Fort- 

Cure. 

amonntof 

operation,  1 

nightly,1892 

flaki  «Kaped. 

on  third  day. 

vol   i.  p.  76 

Trephine.          Splinter  of 

2  slight  at- 

Becorery. 

4  months 

Brain  Surg., 

Time  of  obaervation  after 

bone  in  motor;   tackasubee- 

! 

Starr,  p.  29 

operation  insufficient. 

area  ;  cjft  of     qnently. 

1 

pUu 

t 

TttphineoTen  Dnra  and  pia    Fits  reappear- 

RecoTery. 

Lees  than 

Ibid.,  p.  31 

Time  of  observation  In- 

right arm        adherent;  2   edinSmonthi, 

3  months 

sufficient. 

ctatre ;  email     cjsts ;  brain      again  reap- 

after  last                        ; 

pat  caritj  at         appeared          peared  in  4 

operation. 

ite  of  opera-       K>n»ewhat       monthi;  2  fits 

Recorery. 

'                      1 

tioQ  eram-        atruphied.       enbeeqaently. 

ated  ;             8car  tlemie ; 

trephine.               cyit. 

Trephine  over  Rzt  table  frac-     About  one 

RecoTery ; 

Less  than    Ibid.,  p.  3fi  Time  of  observation  in- 

ara  centre  on     tured  ;  small     month  after 

recurrence 

a  year;  flts                       i    sufficient. 

ri^c  aide.         tplinter  of         operatiou 

of  fits. 

frequent                         | 

bune  indent-     there  waa  re- 

and  severe' 

ing  dura;  dura      currenoe. 
thtekened ;  pia 

as  before  | 

operation. 

and  brain  jel-; 

low  and  cede- 

matont. 

Trephine  over     Small  white 
tipper  third  of  ipecks  reeemb- 

Death  fol- 
lowed opera- 

Ibid., 1..  37 

Death. 

^oCor  area  for    ling  miliary 

tion. 

right  aide.       tuberclee  orer 

^Lub            pi*  *Dd  area 

i 

f^^a                            for  leg. 

, 

Trephine  OTer     Subcortical        2  attacks  of 

Recorery. 

4  moe.—     Ibid.,  p.  38   Time  of  observation  after 

^rea  for  right           cyst.           petit  mal  sub- 

1 

operation  insufficient. 

arm,                                       seqnently. 

1 

Trephine  orer      Thickened       2  in  the  two 

Recovery ; 

4  mos.—     Ibid.,  p.  40  No  real  improvement ; 

recurrence 

i  time  also  insufficient. 

Caoe  and         substance  re-         months. 

of  flu. 

' 

Broca's  con-     placed  bT  con- 
▼olntion.       oectiTe  tissue  ; 

■ 

pia  oedematoos 

1 
1 

Trephine  OTer    DepreMion  of      5  In  subse- 

No  result. 

4moe.+     Ibid.,  p.  43   Ko    improvement;    time 

seat  of  firac-        ext.  table  ;         qu«Dt  four 

also  insufficient. 

tnre.           dura,  pia,  and      months .-  at 

brain  normal,    last  tIsU  were 

1 
1 

1    as  frequent 

1 

and  as  severe 

( 

as  before  ope- 

ration. 

1 

Trephine  over     Nothing  ab-       2  in  subse- 

IniproTe- 

6  mos.4- 

Ibid.,  p.  44   Personal  observation 

arm  centre           normal.             quent  six 

ment ; 

1  ceased  Dec.  1891.  but  it 

•xtvnding  to-                                  months. 

relapse ;    , 

is    stated    that    flts  be- 

ward  face  and 

death. 

came  more  fTeauent,  and 
d«ath  occurred  Novem- 

motor speech 

centres. 

ber,  1892. 

ETacuation  of  Trianrular  de-   No  spasms  for 
cytc  ;  did  not      feet  in  bone    'one  yeur.when 

Recurrence 

Not  given,  Ibid.,  p.  46   Author  says  in  all  prob- 

of fits. 

ability    cyst   has   filled 

trephine.        cueered  with     they  returned 

H^iD,    another    opera- 

thick connec-       as  before. 

tion  contemplated.    Im- 

tive  tissue  b*>- 

pruvement;  recurrence. 

n««th  which  a 

cyst. 

1 
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No 


27 


28 


29 


30 


31 


Reported  by, 
or  operator. 


Starr  and 
Hartley. 


Starr  and 
McBurney 


Starr  and 
McBurney 


Starr  and 
McBurney 


Frank  and 
Church 


32     Keen 


33     Keen 


34     Keen 


35 


Diller 


3(i     Lloyd  and 
Doaver 


Date  of  trauma. 


1878,  fall:  exten- 
siTe  fracture  of 
left  parietal  and 
frontal  bones. 


January,  1890,  fall 
on  left  parietal 
region  ;  no  frac- 
ture. 


Fell  several  years 
before ;  trephined 
one  year  previ- 
ously ;  nothing 
founds ;  fits  con- 
tinued. 

1867,  fall;  scar  over 
left  parietal  bone. 


Sarcoma  of  middle 
and  lower  thirds 
of  left  motor  area. 


Nov.  1886,  fall  on 
right  side  of  head; 
depressed  fracture 
over  middle  J-^  of 
right  motor  area. 


Not  given  ;  fall  on 
left  side  of  head  ; 
depressed  fracture 
over  arm  centre 
of  left  side. 


Not   given ;    de- 
pressed fracture 
over  lower  parie- 
tal   convulutiouii 
on  right  side. 


Interval 
between 

trauma 
and  ap- 
pearance 

of  fits. 


Character  of  fits. 


7  years 


"  Soon  " 
after 


"Subse- 
quently" 


14  years 


General,  always 
began  with  turn- 
ing of  head  to 
right;  had  an 
immediate  right 
hemiplegia  and 
motor  aphasia 
which  lasted  one 
year  after  acci- 
dent. 


Always  at  night ; 
closing  of  fingers 
and  thumb  of 
right  hand,  twit- 
ching; arm  flexed 
and  trembled ; 
hand  brought  to 
face  by  shoulder 
movement ;  twit- 
ching right  side  of 
face;  head  slightly 
turned  to  right. 

General,  beginning 
in  right  hand. 


General,  epigastric 
aura. 


Spasm  right  index 
finger,  wrist,  hand 
and  arm ;  genernl 
convulsion,  loss  of 
consciousness ; 
pain  right  hand  ; 
increasing  paral- 
ysis ;  leg  weak ; 
some  aphasia. 
6  months  Left  fingers  anses- 
thetic  after  in- 
jury; sudden  ver- 
tigo followed  by 
temporary  paral- 
ysis of  left  hand. 

Flexion  of  right 
hand,  spasm  of 
arm,  general  con- 
vuldon. 


2  fits  in 
11  years, 

then  be- 
came 
frequent. 


2  years 


General. 


Fall  at  6  months 
convulsions  and 
left  hemiplegias, 


1869,   struck 
hetul. 


3^  years   Beginning  in  left 
arm,  then  face, 
then  leg ;  uncon- 
sciousness :  hemi- 
plegia worfle  in 
arm ;   sensation 
diminished  in  arm 
on        5  years      Numbness  and 
spasm  in  left 
hand  and  arm  ex- 
tending to  face 
(left  side) ;  paresis 
of  left  hand  and 
face  followed; 
consciousness  oc- 
I  casionally  lost  in 
un  attack. 


Interval 

between  aad 

number  of 

fits  before 

operation. 


Interval 
between 
i   appear- 
|ance  of  fits 
janddateof 
operation. 


Irreguhu' 
intervals ; 
as  many  as 
6  daily,  but 
under  bro- 
midea  usu- 
ally 1  in 
3  weeks. 


7  years 


Date  of 
operation. 


Oct.  18, 
1892 


Frequent    ;  2  yean        Feb.  25, 
intervals.   I  1892 


Not  given.  ;  Not  given  Not  given 


2  or  3  w'kly; 

at  times  as 

many  as  5 

daily. 

Irregular 
intervals. 


9  years 


1  year 


March  8, 
1890 


Hay  21, 
1889 


Irregular 
intervals. 


Frequent 
intervals. 


1  year 


April  18, 
1888 


Oct,  29, 
1890 


14  years  i  Nov.  21, 
1890 


7K  y<*"     Jan.  9, 
1891 


Frequent      14  j  ears   June,  1888 
intervals. 
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Kind  of 
o^)«ratioii. 


Trephin*. 


Lenion  found. 


TrnhiM  orer 
middle  ^  of 
fioUodie  fl»> 


tare. 


OepreMJon  op- 
posite lower 

}Z  of  Bolandic 

flwore ;  akull 

thickened  ; 

dora  adherent; 

pi*  thickened 

and  clonded ; 

brain  rough 

and  red ;  large 
number  of 

capillariea;  pia 
cloeelj  adher. 

Dura  adherent 

to  bone ;  small 

whitish  plaque 
of  connectire 
tissue  on  pia ; 

brain  normal. 


Interral  be- 
tween and 
number  of 
fits  after 
operation. 


1  fit  two 
months  sub- 
sequentlj. 


Result  as 
stated  by 
reporter. 


BecoTery ; 

recurrence 

of  fits. 


One  month;  in 
about  6  mos. 

fits  changed  to 
a  somnambu- 
listic charac- 
ter 


Recovery; 
return  of 
attacks. 


*^>qdilne  over  Fracture  of  ex- 
^^••t  of  firmc-    I  temal  table  ; 
J^r»;  frontal  brain,  pia,  and 
^^v^Mtc  anterior     dura  normaL 

*<J  motor  re- 


Not  given. 


^'kvpnine  over 
%iteofacar. 


^'rephine  over! 

left  motor 
^TM.  middle 

and  lower 
thirds:  tn^in 
^xcifledl^in. 
In  cirrumier- 
eoce,  \i  in. 
deep. 
"Trephine  over 
«leprMsed  frac- 
ture. 


Fracture  of  ex- 
ternal table ; 
dura,  pia,  and 
brain  appear- 
ed normaL 
Thick  cicatri- 
cial mass  on 
cortex ;  sar- 
coma. 


23  days ;  as 
frequent  as 
before  opera- 
tion. 

Return  of  fits 
in  three 
months. 


No  result. 


No  result. 


Trephine ; 

l>on«  and 

membra  nee 

about  depree- 

«i*>o  removed; 

bard  centre 

excised. 
.\tlbeaion  be- 
tween brain 
and  scalp  di- 
vided. 


Spicule  of  bone 

projecting  into 

brain;  cyst ;   ' 

chronic  men- 

ingo-encepha- 

litis. 

Projecting 
•pieces  of  bone; 

brain  die- 
organised  and 

depressed. 


None  for  four 

months  after 

operation. 


None  for  eight 
months. 


Temporary 

paralysis  of 

hand ;  no 

fits  for  four 

months. 

Paralysis 
and  antes- 
thesis  of 
hand  gradu- 
ally passing 
away. 


Bone  deficient; 

brain  adherent 

to  scalp. 


Trephine  over      Fissure  in 
DKrfor  area  for  bone,  cyst  con- 
arm,  right        taining  3  os. 
»ide  clear  fluid  un- 

der cortex. 


Tn-phine  over  Brain  normal. 

Jooction  of 

middle  and 
k>«»r  thirds  of 

mutor  area ; 

haad  centre 
excised. 


2  fits  in  subse- 
quent two 
weeks,  then 
cessed. 


No  fits  after 
operation. 


Recovery. 


Convulsions 

for  three 

weeks,  when 

they  ceased. 


i    Paralysis 
and  ansM- 
thesia  in  left 
hand  perma- 
nent. 


Length  of 
time  un- 
der obser- 
vation 
after  ope- 
ration. 


Reference. 


Remarks. 


.1. 


5  months'  Ibid.,  p.  47 


1  year+ 


Ibid.,  p.  49 


Not  given  Ibid.,  p  62 


1  yr.  and    Ibid.,  p.  62 
0  mos. 


Am.  Jonrn. 

Scl.,  July, 

1890 


4  months  Ibid.,  Oct. 

I        1888 


8  months  .Ibid.,  Sept. 
'        1891 


I 


6  months 


Ibid. 


43  days ; 
patient 
died  at  ex- 
piration 
of  this 
period. 

3  months 


.Pitub.  Med. 
Rev.,  Nov. 
1892 


Am.  Journ. 
8ci.,  Nov. 

1888 


Improvement ;   recur- 
rence. Time  of  observa- 
tion after  operation  in- 
sufficient. 


Dec.  20,  1892,  put  on 
bromides,  and  in  March, 
1893,  cessation  of  obser- 
vation, "entirely  flree 
from  attacks."  Slight 
improvement.  Return  of 
fits;  ceased  under  bro- 
mides. 


No  improvement. 


No  improvement. 


Improvement.     Return 
of  fits  in  three  months. 


Time  of  observation  after 
operation  insufficient. 


Time  of  observation  after 
operation  insufficient. 


Time  of  observation  after 
operation  insufficient. 


Cyst  was  drained ;  when 
drain  was  removed  it 
filled  again.  Drain  re- 
placed for  40  days,  when 
discharge  became  puru- 
lent, and  patient  died 
ou  4i3d  day. 

Time  of  observation  after 
operation  insufficient . 
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Interval 

Interval 
between  and 

lotenral 

between 

between 

No. 

Beported  hy, 

Date  of  tranma. 

tranma 
and  ap- 
pearance 
of  fits. 

Character  of  fits. 

number  of 

JSS^Htm    ©•too' 
ance  of  llts  i  ,»_.--*4«« 

and  date  of  ^^•'^**°- 

c^ration. 

or  operator. 

fits  before 
operation. 

37 

Knapp  and  Post 

1882.  stmck  over 
right  temple. 

1  year- 

Head  tamed  to 
left,  then  oonvnl- 

4  or  6  daily. 

8  years 

Mayl. 
1891 

rions  of  left  side 

of  face  and  neck  ; 

left  arm ;  some- 

times general  oon- 

vnlrions  follow. 

38 

Knapp  and  Poet 

1885,  stmck  on 
head ;  depressed 
ftvcture  over  left 
second  frontal 
conyolntlon. 

Severe 

and 
constant 
headache 
rince  the 

tranma 

General ;  com- 
mence  by  turning 
of  head  and  eyes 
to  the  right. 

••• ••• 

Nov.  1890 

39 

E.  D.Fisher  and 
J.  W.  Bryant 

1878,  slight  depres- 
sion of  sknll  over 
hand  centre  of  left 
ride. 

2  years 

General 

12  years 

• 

May,  1892 

40 

E.  D.  Fisher  and 
Geo.Woolsey 

Indefinite  history 
of  tranma. 

Commence  with 
sensory  aura  in 

May,  1892 

fingers  of  left 

hand,  and  pasring 

toward  face,  after 

which  loss  of  con- 

sciousness and 

general  convul- 

sions. 

41 

E.  D.Fisher  and 

1887,  injury  to 
head ;  depreerion 

lyear 

Slight  at  first,  later 

7  attacks; 

6  years 

Mar.  1892 

J.  B.  Kelly 

complete  seizures. 

1  monthly: 

of  parietal  bone 

slight  ones 
daily. 

behind  motor 

area ;  side  not 

given. 

42 

E.D.Fisher  and 
J.  E.  Kelly 

Not  given. 

Not  given 

Almost  continuous 
and  usually  lim- 
ited to  left  ride. 

Not  given. 

Not  given 

JniM,  1892 

43 

E.  D.  Fisher  and 
J.  E.  Kelly 

1878,  injury  to  head 
from  fall ;  depree- 
sion  over  left  n-on- 

Not  given 

Very  frequent; 
general. 

Not  given. 

Not  given 

May,  1892 

tal  bone  at  mar- 

gin of  hair. 

44 

Morrison 

No  trauma. 

At  first  slight,  later 
severe;  beginning 

6  years 

Aug.  1891 

with  face  and 

head  turning  to 

right. 

Summary. 

Cured 2 

No  improvement                      '        ....  10 

Death  due  to  operation    .        .        * 3 

Improvement,  return  of  fits :  malignant  brain  disease 1 

Cases  in  which  there  was  a  cessation  of  fits  one  year  after  operation,  but  in 

which  bromides  were  used 2 

Temporary  improvement ;  time  of  observation,  however,  not  given  ...  3 
Cases  in  which  time  of  observation  after  operation  is  insufficient  to  make  them 

of  value  in  statistical  tables 23 

Grand  total 44 
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Kind  of 
opetatioii. 

Lesion  found. 

Interral  be- 
tween and 
number  of 
fits  after 
operation. 

Beeultaa 
•Utedby 
reporter. 

Length  of 
time  un- 
der obser- 
vation 
after  ope- 
ration. 

Reference. 

Bemarks. 

1 
Trtphine  over  Dura  normal : 

Becurrence 
of  fits  as  be- 
fore. 

6  months 

Boston  Med. 

and  Surg. 

Journ.,  Jan. 

7, 1891 

No  improvement. 

id  ihHital  oon- 
TolatioD,  lite 
of  Kar. 

pia  oedematons 
and  opaque ; 
Brain  mark- 
edly bluish. 

Trephine. 

Bone  thicken- 
ed and  adher- 
ent to  dura, 
dura  adherent 
to  brain ;  dura 
and  portion  of 

biuin  sub- 
stance excised. 
No  fhicture 
or  adhesions. 

Nothing  ab- 
normal. 

Ck>ntinuanee 
of  convul- 
sions. 

Attacks  firat 
increased  in 
fluency, 
then  de- 
creased, and 
finally  be- 
came as  be- 
fore opera- 
tion. 
Attacks  as 
Arequent  as 
before,  but 
no  longer 
commenced 
on  left  dde. 

4  months 

Ibid. 

Brain  Surg., 
Starr,  p.  62 

Ibid.,  p.  63 

No  improvement. 

Trqdiine  OTer 

No  improvement. 

•Bat  of  deprea- 
iion. 

l^iephine  OTer 

Patient  intemperate; 
insane. 

This  patient  showed  signs 
of  dementia.     Mentol 
condition   did   not   im- 
prove  after  operation. 
No  improvement. 

c«Dtra  for  left 

arm;  tumor 

opened  and 

Ibea  united. 

Trtphine. 

Inner  table 
preedngon 
dura;  no  inter- 
nal fracture ; 
dura  not 
(^ned. 

Nothing  ab- 
normal; part  of 
hand  centre 

excised. 
Nothing  ab- 
normal. 

Dura  and 

Up  to  date 
•light  at- 
tacks of  dis- 
ziness;  no 
seixnres; 
Date  not 
given. 
Death  six 
hours  after 
operation. 

Mental  con- 
dition im- 
proved ;  at- 
tacks le4S 
frequent, 
but  later 
became  as 
before  ope- 
ration. 
No  result. 

Not  given 

Ibid.,  p.  63 

Ibid.,  p.  64 
Ibid.,  p.  64 

Ibid.,  p.  57 

Temporary  improvem<-iit. 

Trrahine  oTer 
right  motor 

Trephine  over 

Time  of  observat*n  atur 
operation  not  given. 

Death. 

Not  given 

Patient  demented  and  ad- 

rfteofdcpree- 
don. 

Tre|4iine  over 

Fits  returned 
three  weeks 
after  opera- 
tion. 

dicted  to  masturbation. 
Temporary  improve- 
ment. 

No  improvement. 

Junction  of 

temporal  ridge 

and  coronal 

•utnre. 

brain  normal. 

NoTi. — In  those  cases  classed  as  "  cured,**  observation  was  kept  up  for  more  than  three  years.  All 
which  were  not  under  observation  for  at  least  one  year,  and  in  which  there  was  neither  death  nor  non- 
inproTement,  have  been  classified  as  "cases  in  which  time  of  obeervation  after  operation  is  insufficient  to 
rask*  them  of  value  in  statistical  tables.*'  In  most  of  them,  however,  there  was  an  improvement,  usually 
temporary. 
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From  this  summary  it  will  appear  that  there  were  only  two  cases  out  of 
the  forty-four  to  which  the  word  "  cured  "can  accurately  be  applied,  although, 
of  course,  this  conclusion  would  shock  many  of  the  narrators  whose  time  of 
observation  of  the  patient  after  the  operation  has  not  been  sufficient,  in  my 
opinion,  to  render  any  conclusion  warrantable. 

In  peripheral  irritation  a  valuable  adjunct  to  medication  is  the  removal  of 
the  irritant,  even  though  only  temporary  improvement  may  be  secured. 
Phimosis  or  an  adherent  prepuce  should  be  rectified,  and  an  irritable  clitoris 
should  either  be  treated  by  soothing  applications  or  by  a  careftil  application 
of  a  60  per  cent,  solution  of  nitrate  of  silver.  Vaginitis  should  be  care- 
fully treated,  if  it  exists.  The  removal  of  the  insufficiency  of  ocular  mus- 
cles LS,  in  my  opinion,  quite  useless,  but  marked  errors  of  refiraction  should 
be  remedied.  If  so-called  laryngeal  vertigo  or  epilepsy  exists,  the  laryngeal 
tumor  giving  rise  to  it  should  be  removed.  As  the  difficulty  of  eradicating 
the  epileptic  tendency  is  very  great,  surgical  measures  should  always  be  ac- 
companied by  medication. 

Children  afflicted  with  epilepsy  are  very  apt  to  be  spoiled,  and,  as  a  result 
of  injudicious  petting  ana  indulgence,  they  often  become  almost  savage  in 
their  dispositions.  They  should  be  treated  with  the  utmost  firmness  and 
care,  either  by  a  trained  nurse  or  in  many  ways  which  the  good  sense  of  the 
physician  or  parents  may  suggest.  In  cases  of  this  kind  moral  treatment  is 
often  wonderfiil  in  its  effect  fcr  good. 

If  migraine  exists  in  conjunction  with  epilepsy  it  should  be  careftilly 
treated.     (See  Chapter  XX All.) 

If  a  periodicity  is  manifested,  careftil  attention  should  be  paid  to  the 
treatment  at  such  periods.  The  patient  should  be  kept  especially  quiet,  in 
many  cases  it  being  advisable  to  put  them  to  bed  at  the  time  of  the  expected 
attack,  and  either  add  to  the  medication  or  increase  the  quantity  already 
being  administered.  A  dose  at  bedtime  may  be  all  that  is  necessary  in 
nocturnal  cases.  The  attacks  may  be  diverted  from  their  usual  time  of 
recurrence  in  some  of  these  cases,  so  that  an  attack  may  occur  in  the  day- 
time or  some  other  time  of  the  month.  In  such  cases  attention  should  be 
paid  to  the  periods,  and  the  treatment  kept  up  continuously. 

Without  doubt  the  most  valuable  means  of  treatment  at  our  disposal  are 
the  bromides.  They  should  be  given  in  large  doses,  unless  the  idiosyncrasy 
of  the  patient  prevents.  As  a  nile,  epileptic  patients  bear  the  bromides 
well,  but  in  some  instances  this  is  not  the  case,  as  in  some  exceptional  cir- 
cumstances the  disease  seems  to  be  aggravated  by  the  use  of  bromides ;  in 
some  an  ounce  may  be  administered  without  ill  effect,  and  in  others  a  dose 
of  10  grains  will  produce  a  collapse.  In  consideration  of  all  these  facts,  my 
plan  of  treatment  is  as  follows :  The  bromide  is  administered  in  doses  of  10 
grains  each,  three  times  a  day,  unless  marked  periodicity  is  manifested,  in 
which  case  it  is  given  in  proportionately  large  doses.  My  usual  prescription 
is  as  follows : 

R. — Potass,  brom Jss. 

Aquae Jiv. — M. 

S. — Teaspoouful  three  times  daily,  after  meals,  in  half- tumbler  of  water. 

After  about  a  week  of  treatment  by  the  smaller  dose  I  increase  the  dose 
to  15  graias  three  times  a  day,  unless  liromism  has  taken  place,  or  improve- 
ment is  manifest.  In  case  the  patient  bears  the  bromide  well,  but  does  not 
improve,  I  still  further  increase  the  dose  to  30  or  40  grains  daily.  If  brom- 
ism  is  manifested,  but  no  improvement  in  the  epilepsy,  I  conjoin  5  grains  of 
the  bromide  of  sodium  with  the  bromide  of  potassium,  as  in  the  following 
prescription : 
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R. — Potass,  brom .^ss. 

Sodae  brom 5ij. 

Aquae 51V. — M. 

^.— Teae»p<jonful  three  times  daily  in  half-tumbler  of  water. 

TV  twv.  hn^Qiide^  in  combination  will  often  have  an  increased  effect  upon 
y  «li*«*as**  without  increaj«ing  the  constitutional  effect  of  the  drug.  If  the 
itir-nt  Is  satisfactorily  brought  under  control  of  the  bromide,  this  dosage 
h-uld  Vie  kept  up.  In  case  of  cease  of  improvement,  or  relapses  of  the  at- 
)g^<  I  have  recourse  to  a  laxative,  a  brisk  cathartic,  a  change  of  scene,  or 
^'nj>»ination  of  belladonna,  borax,  or  hyoscyamine,  with  the  bromide  treat- 
.-«i  alrea-ly  ^ven.  I  emplov  these  latter  means  for  a  short  time  only, 
r-TtntinuiniT  their  use  gradually.     I  use  the  following  prescriptions: 

R .— Potaris.  brom. )  -.  5 

S-«i2e  tiorat    J ^  ^^*- 

Aijuie 5^^'- — ^» 

T*  — TtaL^i^wmliil  t.  i.  d.,  after  meals,  in  half-tumbler  of  water. 

R. — Potass,  brom.    1 

S<Klae  borat.       >• aa     5ss. 

Bella*!,  ex.  fld. ) 

AquDe "^iv, — M. 

"*. — TeA^p<H»nftil  t.  i.  d.,  after  meals,  in  half-tumbler  of  water. 

M«-n-k%  preparation  of  hyoscamine  should  be  used,  in  tablet  triturate  (gr. 

[^ij  ni:rht  an<l  morning,  alone).    Some  authors  consider  the  loss  of  uvular 

w^x  of  great  importance,  and  the  ability  to  tickle  the  throat  of  a  patient 

r:tb«<ut  producing  nausea  is  accepted  as  a  symptom  that  sufficient  bromide 

■jr  ••-»-ri  LHveii.     t  place  but  little  stress  upon  thLs,  however,  as  I  have  known 

--  •  .  jr  'VN   wnrsi^  when  this  reflex   had  been  abolished;  improvement  lias 

.-    •      !:i'-.    iij  <»thrr<  when  it  wit<  still  present,  and  in  othei*s  still  the  bromide 

•  ..    K'.ni*   in  increit-in;:  doses,  after  the  cessation  of  the  reflex.     As  the 

■   't  arnrnoniuni  hit-  not  proven  nseful  in  my  hands  except  as  an  adju- 

•  I  -'iiv.    iMritinrd  rny  application  of  the  bromides  to  those  of  potassium 

-  -i-  ::...      M«Mhnit<-  i\it<i'y^  of  Fowler's  solution  of  ai*senic,  gtt.  ij.-iij.,  three 

-  .    i.iv.  in  a  win«-'d:tss  of  water,  will  usuallv  overcome  the  acne,  which 

-  •    I  .-  .•• -n-idt  rablf.     I  believe  that  cases  which  do  not  vicld  to  the  bro- 

-  *'.  iTiiitiit  will  fail  to  improve  by  any  other,  except  that,  in  my  ex])eri- 
.    -..*..♦'   !♦  w  '-a-^-s  will  do  well  with  bonix  when  the  bromide  has  failed. 

--  '    rii;i\inium-d«»>e  treatm<*nt   in  alternation  with  the  treatment  just 

•.    .   :     -   •Hi:i-i.»nallv  verv  us<*ful.     This  consists  of  doses  of  two  or  three 

-    .t    r»r'»niid«'  of  potjissium  every  second  or  third  morning,  increasing 

-*   :  •  I'Mir  drachm-  <*very  fourth  morning,  and  six  drachms  every  fifth 

-     ._.  '\i*^-  d'.^--  beiuL'  driven  atkT  breakfast  in  a  tumblerfld  of  water,  as 

j-r  •    i»:iin  and  voniitiuL^  mav  be  caused  if  thev  are  not  well  diluted.    He 

. «       •  ;:».  r«  a-*'  th«*  d«>s«'  Iwyond  that  which  produces  transient  dulness  and 

i-_.       A    LM.at  variability  is  shown  in  the  susceptibility  of  patients  to 

1-4-.  --►nif   IninL'  unable  to  bear  more  than  four  drachma^  whikt  no 

.*-a:iT  -ymptMrn-  will  be  induced  in  others  by  the  adminif» 

..  I-  I  hav«'  mvH  If  observed.     A  period  of  six  or  seven  w< 

•  r*  i  iii  TJii-  treat m»'nt,  reachin;:  the  maximum  dose  in  two 
.    :  «-::i'ially  dimini.-hin;:  the  dosi^  during  the  remainder  c' 
'  .  *  \  !»;••  |»arirnt  may  be  left  without  treatment  for  several 
i*-  •'jjfi  I  liavt'  never  si*en  such  long  j)eriods  of  freedom  fi 
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Except  as  an  adjuvant,  belladonna  has  proven  of  little  efficacy  in  my  h 
One  or  two  minims  of  the  drug  should  oe  given  three  times  a  day,  usinj 
fluid  extract,  and  carefully  notmg  the  effects.  In  some  cases  borax  is  ae 
ful  as  the  bromide  treatment,  though  this  is  not  usual.  This  treatment  %h 
be  carefully  tried  in  all  cases  where  the  bromides  disagree  with  the  patie 
fail  in  effect.  The  dose  should  be  ten  to  twenty  grains  three  times  a  da 
a  half-tumbler  of  water. 

The  salts  of  strontium,  the  lactate,  and  the  bromide,  in  the  same  dosai 
the  borax,  have  been  spoken  of  in  the  last  few  years  as  being  of  considei 
efficacy  in  the  treatment  of  epilepsy.  I  only  mention  the  fact,  as  I  1 
myself  had  no  experience  with  them.  An  attack  which  is  preceded  b 
aura  may  sometimes  be  arrested  by  nitrite  of  amyl ;  but  as  this  warning  oc 
very  seldom,  I  have  almost  abandoned  the  use  of  the  drug.  Preparatioi 
zinc,  which  were  much  in  favor  twenty  years  ago,  have  proven  of  little  v 
in  my  hands. 


CHAPTER  XIL 


GENERAL  DISEASES  OF  THE  BRAIN. 

ARRESTED    DEVELOPMENT,   MALFORMATIONS,    HYDRO- 
CEPHALUS. 

By  N.  E.  BRILL,  M.D. 

The  brain  is  a  frequent  seat  of  deviations  from  the  laws  of  normal  growth. 
These  deviations  may  present  either  an  arrest  of  the  development  of  the  brain 
or  of  some  of  its  anatomical  divisions,  or  an  overgrowth  of  the  brain  as  a  whole 
or  of  some  part  of  it.  The  defects  and  malformations  resulting  from  these  de- 
viations may  be  limited  in  area  or  may  be  generally  distributed  throughout 
the  entire  central  nervous  organ ;  thus  a  foetus  may  present  an  entire  absence 
of  the  brain,  a  condition  to  which  the  term  anencephalia  is  applied,  or  only 
an  absence  of  the  cerebellum  or  of  the  corpus  callosum.  Again,  instead  of 
an  absence  of  this  organ  or  one  of  its  component  anatomical  divisions, 
there  may  be  present  an  anomalous  condition  oi  the  growth  of  any  of  these, 
such  as  an  abnormal  smallness  of  the  brain  or  of  some  cerebral  lobe  and 
its  convolutions,  a  hypoplasia,  to  which  the  term  micrencephalia  and  mi- 
crogyria have  been  respectively  given.  Again,  these  deviations  and  de- 
fects may  vary  in  degree  from  a  general  anencephalia  to  a  simple  convolu- 
tional  atypy. 

That  the  brain  should  be  so  frequently  the  seat  of  these  malformations  and 
abnormalities  is  not  to  be  wondered  at.  For  preponderating  as  it  does,  not 
only  in  mass,  but  in  rapidity  of  growth  during  embryonic  life,  it  is  the  organ 
most  exposed  to  the  shocks  of  those  traumatic  and  pathological  disturbances 
which  may  arise  during  the  early  months  of  intra-uterine  life.  The  disturb- 
ing influences  may  arise  from  within  or  without,  and  to  them  must  be  as- 
cnhed  the  causes  ^or  the  various  defects  in  growth  which  appear  at  the  birth 
of  the  foetus. 

Many  of  these  developmental  defects  are  inconsistent  with  continued  extra- 
uterine life.  In  these  cases  a  foetus  is  born  which  may  or  may  not  breathe. 
It  may  be  said,  as  a  general  rule,  that  when  the  developmental  defect  is  a 
groMs  one  the  foetus  is  non- viable.  These  gross  defects  and  results  of  devel- 
o|>mental  arrests  have  a  pathological  rather  than  a  physiological  interest. 

The  general  causes  of  cerebral  malformations  are  to  be  sought,  firMy  in  a 
perversion  of  growth  of  the  ovum,  due  to  inheritance  or  to  an  original  defect 
in  either  of  the  parental  contributions  to  the  development  of  the  embryo ; 
9econdy  in  a  pathological  disturbance  of  the  mesoblastic  or  epiblastic  layers  of 
the  embryo ;  or,  thirdy  in  a  direct  disturbance  of  the  foetus  after  the  develop- 
ment of  the  neural  tube ; — the  last  factor  may  be  the  result  of  a  psychic 
disturbance  on  the  part  of  the  mother,  e,  g.,  a  shock  or  fright  (maternal  im- 
pressions), a  traumatic  or  other  disturbance  to  the  mother  operating  from 
without ; — or,  fourth,  to  certain  diseases  of  the  fietus  which  may  develop 
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in  utero  or  after  birth.  Of  course,  we  are  unable  to  determine  the  existence 
of  an  original  defect  in  the  developmental  units,  or  even  a  pathological  dis- 
turbance in  the  blastodermic  membranes.  We  must  infer,  however,  that 
such  conditions  must  have  existed  to  have  produced  the  malformations  and 
arrests  of  development,  which  are  so  frequently  found,  on  the  ground  that  no 
other  known  causes  may  be  reasonably  assumed.  In  fact,  certain  cerebral 
malformations  and  cerebral  developmental  arrests  are  so  constantly  occurring 
that  they  assume  a  fixed  and  definite  type.  Where  this  is  the  case,  it  may 
be  laid  down  as  a  general  rule  that  the  causes  producing  such  changes  are  to 
be  sought  among  the  first  two  enumerated.  When  an  atypical  malforma- 
tion occurs,  either  due  to  an  arrest  of  development  or  an  overgrowth  of  some 
cerebral  element,  the  cause  must  be  looked  for  either  in  a  disease  or  some 
pathological  condition  of  the  embrvo  or  foetus,  or  in  a  disturbing  factor  which 
has  influenced  the  mother  and  has  been  indirectly  reflected  upon  the  foetus. 

The  character  and  the  degree  of  cerebral  malformation  depend  also  upon 
the  nature  of  the  disturbing  factor  and  upon  the  period  of  gestation  at  which 
the  latter  operates.  Thus,  such  an  influence  operating  before  or  during  the 
formation  of  the  neural  tube  will  be  attended  oy  a  greater  amount  of  cere- 
bral developmental  arrest  than  at  a  period  when  the  hemispheric  vesicles 
have  already  been  developed.  In  the  former  case  an  anencephalia  may  be 
produced  ;  in  the  latter,  some  other  forms  of  malformation  which  may  preserve 
some  portion  of  the  original  hemispheres.  Should  the  disturbing  influence 
be  an  original  defect  on  the  part  oi  one  or  both  parents,  such  as  an  atypical 
formation  of  the  cerebral  convolutions,  a  microgyria,  or  a  micrencephalia, 
such  defects  may  be  transmitted  to  the  offepring. 

Authors  generally  have  neglected  to  give  tne  proper  weight  to  disturbing  psy- 
chical factors  in  producing  the  defects  of  which  this  chapter  treats.  Tnese 
factors  are  not  infrequent  causes  of  the  production  of  cerebral  monstrosities. 
Fright,  fear,  or  a  persistence  of  conceptional  visual  impressions  on  the  part  of 
the  pregnant  mother  which  excite  any  of  these  emotions  in  her  are  occasion- 
allv  attended  by  developmental  cerebral  defects  in  the  oflfepring. 

The  literature  of  the  subject  abounds  in  cases  of  these  defects  ascribed  to 
this  cause.  Encephalocele,  microcephalia,  cyclopia,  and  other  malformations 
and  defects  have  all  been  reported  as  the  result  of  maternal  shock  upon  the 
foetus  in  utero. 

Any  deviation  from  the  fixed  type  of  a  normal  brain  is  a  malformation. 
When  this  term  is  applied  to  cerebral  pathology  it  includes  all  the  various 
forms  of  deviations,  to  wit :  cerebral  hyperplasia,  cerebral  hypoplasia,  and 
cerebral  heteroplasia. 

Cerebral  hypoplasia  includes  the  follow^ing  pathological  conditions:  1. 
Anencephalia y  or  absence  of  the  brain.  This  condition  is  always  the  result 
of  an  arrested  development,  and  should  not  include  that  pathological  con- 
dition of  the  brain  due  to  a  hydrocephalus  internus,  in  which,  by  reason  of 
the  pressure  from  the  enormous  quantity  of  fluid  secreted  within  the  cerebral 
ventricles,  the  substance  of  the  brain  becomes  atrophic,  and  finally  coalesces 
with  the  cerebral  meninges,  so  that  it  is  difficult  to  separate  them,  or  even  to 
determine  by  gross  examination  that  any  cerebral  cortex  is  left.  In  true  anen- 
cephalia there  is  almost  always  an  involvement  of  the  structures  of  the  meso- 
blast  formation,  the  bones  of  the  cranial  vault,  which  may  be  whoUv  or  in 
part  wanting.  2.  Micrencq^haliay  small  or  rudimentary  brain.  Un^er  this 
head  we  must  include  that  condition  of  atrophic  or  nidimentarv  develop- 
ment of  the  cerebral  convohitions,  which  is  chilled  microgyria.  ]Vficrenceph- 
alia  and  microgyria  usually,  if  not  invariably,  accompany  each  other,  so 
that  a  micrencepluilic  brain  usually  shows  an  atrophic  or  rudimentary 
development  of  the  convolutions.     8.  Absence,  or  original  rudimaUaryy  or 
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atrophic  development  of  any  of  the  component  parts  of  the  brain,  such  as  the 
cerebellum,  the  corpus  callosum,  a  cierebral  lobe. 

Anencephalia.  This  is  a  condition  which  is  usually  associated  with  a 
defective  development  of  the  meninges  and  cranial  vault.  Pathologists  dif- 
ferentiate between  two  degrees  of  this  condition,  total  anencephalia  and  par- 
tial anencephalia.  The  former  is  that  form  of  cerebral  malformation  in  which 
the  brain  is  totallv  absent,  as  is  also  the  cranial  vault.  The  cavity  which  the 
brain  was  destined  to  fill  is  usually  occupied  by  a  mass  of  dark  vascular  mem- 
branous tissue.  Partial  anencephalia  is  a  condition  in  which  some  brain 
tissue  is  present,  and  some  definite  cerebral  substance  can  be  determined.  It 
may  or  may  not  be  associated  with  a  defective  cranium.  The  partial  anen- 
cephalies  are  alone  of  interest  to  the  neurologist,  for,  unlike  the  total,  some 
are  consistent  with  life  and  present  certain  definite  indications  of  their  exist- 
oioe  which  can  lead  one  to  form  a  diagnosis  of  the  condition  of  the  brain 
intra-vitam.  While  total  anencephalia  is  due  to  a  complete  arrest  of  the  de- 
velopment of  the  hemispheres,  partial  anencephalia  is  the  result  of  merely  a 
defect  in  their  development.  The  former  is  produced  by  a  pathological  dis- 
turbance of  the  forebrain  of  the  embryo,  which  prevents  the  evolution  of  the 
hemispheres  ;  the  latter  presupposes  a  defect  of  certain  cells  in  the  forebrain, 
which  preclude  their  complete  evolution.  Thus  partial  anencephalia  may 
rarv  in  degree  and  extent.  There  may  be  an  almost  complete  absence  of 
both  hemispheres,  an  entire  absence  of  one  hemisphere,  or  a  defect  in  one  or 
both  hemispheres.  The  last  defect  may  be  a  loss  of  brain  substance,  leaving 
a  cavity,  sometimes  communicating  with  the  ventricles  within  the  hemis- 
pheres and  sometimes  with  the  subarachnoidean  space.  This  last  condition 
was  first  described  bv  Heschl  in  1859,  and  was  called  by  him  porencephalia, 
(See  also  Chapter  XVlI.) 

Investigators  have  recently  been  devoting  their  attention  to  the  etiology  of 
anencephalia.  It  is  the  opinion  of  many  that  intra-uterine  disturbances  are 
the  most  important  factors  in  its  production.  There  can  be  no  doubt  that 
irrespective  of  heredity  and  primary  defects  in  the  ovum,  both  of  which  are 
iletermining  factors  in  the  production  of  anencephalia,  pathological  condi- 
tions of  the  amnion  are  the  most  prolific  cause  for  this  cerebral  defect.  Long 
ago  Dareste'  and  GeoflTroy-St.  Hilaire  called  attention  to  the  fact  that  a  small 
amnion  exercised  an  injurious  influence  on  the  growth  of  the  embryo.  In 
fact,  the  latter  regards  arrest  of  development  as  the  result  solely  of  mechan- 
ical causes.* 

Adhesion  of  the  amnion  to  the  head  end  of  the  embryo  must  exercise  a 
causative  factor  in  the  production  of  anencephalia.  The  anencephalia  will 
be  complete  or  partial  according  to  the  time  of  embryonic  development  that 
this  adhesion  takes  place  and  according  to  the  condition  of  adhesion.  Should 
the  adhesion  take  place  l>efore  the  cerebral  vesicles  are  formed,  the  constric- 
tion at  the  cephalic  end  and  the  pathological  changes  which  the  cells  there 
undergo  will  prevent  the  evolution  of  the  hemispheric  vesicles,  and  a  total 
anencephalia  will  be  produced.  Should  the  adhesion  be  small  in  extent  and 
involve  but  a  limited  area  partial  anencephalia  will  ensue.  It  seems  to  me 
that  this  is  the  onlv  explanation  of  the  development  of  that  form  of  partial 
anenc*ephalia  in  wfiich  one  hemisphere  is  developed  while  the  other  is  absent. 

Almost  all  who  have  been  investigating  terato logical  phenomena  have  come 
to  the  conclusion  that  an  abnormal  constriction  of  the  amnion  at  the  head 
end  of  the  embryo  gives  rise  to  the  forms  of  arrested  development  shown  in 
anencephalia,  exencephalia,  cyclopia,  and  arhinencephalia.    It  would  appear 

'  Dftreste :  Recherches  sur  U  prrxluctlon  artiflcielle  des  monstruo^Iiies,  Taris,  \f<ll. 
*  G«oflVoy-St.   UiUlre:  Hiit.  g6n.  et  partic.  den  anomalies  de  rorganiaatlou  chez  rbomme  et  les 
aoioaaz.    Paris,  1^32-1837. 
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to  me  that  on  exee^ive  aoiouut  of  amniotic  fiuid  could  likewise 
restrictive  influence  and  determine  the  development  of  cerebral  malfornia- 
tions. 

Pressure  exercised  on  the  fcetus  in  utero  by  pathological  conditions  on  tbe 
part  of  the  mother  inaj'  give  rise  to  adhesious  between  the  omuiou  anil  neural 
tube,  and  serve  as  indirect  causes  for  these  conditions. 

Attention  has  recently  been  paid  to  the  artiScial  production  of  malforma- 
tions.  Thus  L.  Gerlacli,  Fol,  Warynsky,  Richt*r,  and  Roux  have  instituted 
esperiments  on  the  ova  of  chickens  and  &ogB  with  such  disturbing  factors  as 
variations  of  temperature,  injuries  to  the  ovum,  changes  In  the  position  of 
the  ovum,  removal  of  parts  of  the  o^iim,  etc.,  and  have  produced  monstrosi- 
ties as  a  result.  These  experiments  serve  to  prove  that  a  normal  cerebral 
development  requires  a  normal  ovum  perfectly  adapted  to  its  environments, 
one  which  receives  no  shock  or  trauma,  and  whose  evolution  proceeds  without 
anv  pathological  conditions  arising  in  iia  integral  units. 

The  ijuestion  of  discriminating  between  the  pathological  features  of  partial 
anencepbalia  and  porencephalia  has  not  yet  been  settled.  It  is  certain  tltat 
everv  porencephalia  is  a  partial  anencepHalia  in  a  general  sense,  and  as  such 
shouia  be  described  in  connection  with  the  latter  developmental  defect.  Irre- 
spective of  the  causes  enumerated,  partial  aneneephalia  may  l>e  the  result  of 
certain  patholi^cal  fectors  produced  b^-  morbid  changes  occurring  in  the 
brain  of  the  fcetus  toward  the  end  of  uterine  life,  and  in  the  brain  of  the  child 
inimediutelv  or  soon  after  birth.  These  morbid  changes  may  be  the  result 
of  a  tbromuosis  or  embolism  of  some  cerebral  vessel,  resulting  in  the  formar 
tion  of  a  focal  softening,  and  subsequent  disintegration  of  the  softened  area, 
with  serous  transudation  into  the  ca^'ity  produced  by  the  softening.  Cere- 
bral hemorrhage  may  likewise  give  rise  to  the  same  result.  Encephalitis  is 
also  a  cause  for  these  defects  and  hiatuses.  Traumatism,  either  instnimejitfll 
or  otherwise,  durbg  parturition  must  not  be  overlooked  as  a  cause  for  this 
condition. 

One  of  the  most  freimeiit  and  important  factors  in  the  production  of  pai^ 
tial  anencepbalia  is  a  disease  of  l)ie  ependvma  of  the  ventricles,  an  epettdy- 
mitU,  which  results  in  tlie  formation  of  subependymal  morbid  changes  and 
the  transudation  of  large  quantities  of  fluid  into  the  ventricular  cavitiea  of 
the  brain. 

Early  obliteration  of  cerebral  vessels,  either  from  disease  of  the  cerebral 
vessels  of  the  fuetus  or  from  a  fault  in  the  development  of  the  vascular  system 
of  the  embryo,  may  also  be  a  cause  of  anencepbalia. 

Encephalitis  is  regarded  by  most  authors  ob  a  potent  factor  in  the  produo- 
tion  of  cerebral  defects  like  porencephalia.  In  fact,  some  are  inclined  to 
believe  that  the  vast  majority  of  cases  showing  partial  anenoeplialia  or  poreil- 
ce^alia  are  the  sole  results  of  this  pathological  condition. 

These  causes  may  operate  on  the  foetal  brain  as  well  as  on  the  brain  of  tba 
newborn,  in  tbe  former  case  producing  a  congenital  porencephalia,  and  in 
tbe  latter  a  su-called  acquired  porencephalia. 

Syphilis  on  the  part  of  the  parent  and  its  transmission  to  the  fcetua,  pn^ 
ducing  changes  in  the  ftetal  cerebral  vessels  favoring  the  prmluction  of  throm- 
botic and  necrotic  changes  in  the  brain,  must  not  be  overlooked  as  an  impor- 
tant factor  in  the  production  of  partial  anencephaba  and  porencephalia. 

It  is  thus  apparent  that  a  more  rational  classification  of  auencephnlia 
would  be  into  true  anencepbalia  and  spurious  anencepbalia  ;  the  tornief 
being  confined  to  the  cerebral  defects,  due  to  changes  inherent  in  the  ovum 
and  embryo,  the  result  of  hereditary  or  transmitted  influences ;  the  Utter,  . 
lo  all  pathological  causes  arising  from  within  or  without  the  fcetus.  Under 
the  former  classification,  of  total  and  partial,  the  partial  anencephali 
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bound  to  become  confounded  with  those  defects  due  to  pathological  causes, 
which  ought  not  to  be  considered  as  originial  defects  in  aevelopment.  Thus, 
a  defect  due  to  a  thrombosis,  to  a  hemorrhage,  to  an  encephalitis,  or  to  an 
ependymitis  should  not  be  called  an  anencephalia ;  for,  before  the  patho- 
logical process  giving  rise  to  this  defect  was  established,  the  cerebrum  may 
have  been  perfectly  normal.  The  resulting  defect  is  in  such  cases,  therefore, 
not  an  arrest  of  development,  but  a  destructive  change  in  an  already 
developed  brain. 

Porencephalia.  Inasmuch  as  the  si^ns  of  partial  anencephalia  and 
porencephalia  have  much  in  common,  the  latter  will  be  described  here,  but 
It  should  be  remembered  that,  notwithstanding  the  fact  that  pathologists 
differ  as  to  what  shall  constitute  a  porencephalia,  when  it  is  spoken  of  in 
this  chapter  it  b  meant  to  signify  a  loss  or  defect  of  brain  substance,  due  to 
pathological  causes  arising  in  the  foetal  brain,  and  which  shows  signs  of  its 
presence  from  birth ;  hence,  a  congenital  defect  in  the  brain.  Many  path- 
ologists regard  the  absence  of  a  hemisphere  as  a  porencephalia.  Others 
regard  the  defects  due  to  hemorrhage,  or  thrombosis,  or  to  hydrocephalus 
intemus,  whether  produced  before  birth  or  during  the  first  two  years  of 
infantile  life,  as  a  porencephalia.  We  insist,  however,  that  such  an  accep- 
tation of  the  term  is  unscientific  and  unphilosophical ;  its  use  should  be 
restricted  to  congenital  pathological  defects  only. 

Since  HeschP  first  described  the  pathology  of  this  form  of  cerebral  mal- 
formations much  attention  has  been  paid  to  the  subject.  Kundrat,'  in  an 
lable  monograph  in  which  he  called  general  attention  to  Heschl's  case,  collated 
a  number  of  his  own,  giving  minute  details  of  all  the  patholorical  findings 
in  each  case.  This  monograph  has  been  the  basis  of  most  all  subsequent 
^contributions  to  the  subject. 

Heschl,  who  suggested  the  term,  confined  it  to  those  cases  of  defects  in  the 
cerebrum  which  presented  an  absence  of  cortical  and  subcortical  cerebral 
tissue,  either  communicating  with  the  arachnoidal  space  or  shut  ofi*  from  it, 
the  loss  of  tissue  extending  down  more  or  less  deeply  into  the  cerebrum,  even 
as  far  as  the  endyma  of  the  ventricles,  and  sometimes  communicating  with 
an  opening  into  the  ventricular  cavities.  Thus,  there  resulted  a  pore  or 
fimnel-shaped  depression  in  the  cerebrum,  hence  the  name. 

The  defect  is  confined  to  the  convexity  of  the  hemispheres  or  to  the  Island 
of  Reil.  The  mesal  surface  of  the  hemispheres  is  never  involved,  and  no 
case,  to  my  knowledge,  has  as  yet  been  reported  in  which  that  surface  has 
been  implicated. 

In  porencephalia  there  is  usually  associated  a  developmental  defect  in 
the  hemisphere  which  contains  the  lesion.  This  hemisphere  is  usually 
smaller,  its  convolutions  and  fissures  atypical.  This  relation  of  convolutions 
and  fissures  exists  in  most  cases.  In  exceedingly  few  cases  can  no  disturbance 
of  the  cerebral  convolutional  architecture  be  determined.  In  congenital 
jx>rencephalia  there  is  usually  a  radiating  distribution  of  the  convolutions 
and  fissures  about  the  defect.  In  fact,  Kundrat  believes  that  such  a  relation 
of  convolution  and  fissure  to  the  defect  is  the  charactesistic  feature  which 
diflTerentiates  a  congenital  porencephalia  from  one  which  has  developed  after 
birth.  In  no  case  of  porencephalia  are  the  primary  fissures  absent.  They 
may  be  involved  in  the  defect,  but  some  portion  of  them  remains.  This 
would  go  to  prove  that  the  pathological  developmental  defect  producing  the 
porencephalia  must  occur  after  the  fifth  month  of  gestation.  The  primary 
fissures  are  not  infrequently  changed  in  their  direction,  a  result  which  may 
be  directly  due  to  the  progress  of  the  associated  developmental  defect ;    but 

>  UflKbl :  Pnger  Vierteljahressdir.,  1859  and  1868.       *  Kundrat :  Die  Porencephalie.  Graz,  1882. 
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their  presence  has  beeu  Gstabliglied  i 
seconflary  fiasures  are  freqiieDtly  nbseot. 

When  the  porencephalia  in  intrtt-cerehrftl  the  convolutions  over  the  lesloa 
are  smaller  aud  less  rounded  than  normal.  They  sink  slightly  below  the  level 
of  the  Burronnding  gyri,  leaving  a  depreE^ion  on  the  surface.  Should  the 
porencephalia  communicate  with  the  subarachnoideau  space,  the  pTi  imme- 
diately adjacent  to  the  defect  present  anomalous  conditions.  Since  they  are 
usually  implicated  iu  the  pathological  process  producing  the  porenc^haJia, 
histological  chaugcj  cod  trtnueutly  be  determiDed  in  them ;  thus,  a  dtminutJou 
of  the  neuroglia  and  atrophy  of  the  nerve  fibrilhe  are  not  lulrequeat.  The 
gyri  themselves  end  with  rounded  cdget',  which  sink  into  the  cavitv  of  the 
defect,  and  becoming  gradually  thinner,  mei^  with  the  subcortical  substance. 
In  some  cases,  owing  to  the  loss  of  sub-cortical  tissue,  and  the  further  develop- 
nient  of  the  cortex,  the  latter  grows  over  the  defect  and  leaves  only  a  siuiiuoa 
track — a  linear  opening  or  slit — on  the  cerebral  surface,  which,  if  not  clot>eIy 
examined,  appears  merely  to  be  an  unusually  wide  sulcus. 

The  relation  of  the  cerebral  meninges  to  the  porencephalia  is  importaut, 
and  is  considered  by  Kundrat  to  be  characteristic.  He  conaideRs  it  a  difler- 
ential  mark  lietween  a  true  (congenital)  and  spurious  (acquired)  [wrenceph- 
alia.  In  the  former  case  the  pia,  where  the  defect  is  covered  by  cortex 
and  docs  not  conimunicate  with  the  subaraohnoidcan  space,  follows  closely 
the  depression  of  the  hemisphere,  which  is  arched  over  dv  the  tense  arach- 
noid. In  those  coses  where  the  defect  commuiticales  with  the  sub-arach- 
noid space,  the  pia  dips  down  into  the  cavity  for  some  distance,  whereas 
the  antclmoid  ends  abruptly  at  or  near  the  margins.  When  the  cavity  com- 
municates with  the  ventricle  the  pia  ends  almost  at  the  ependymal  lining  of 
the  ventricle,  the  cpendyma  being  itself  tliickened.  In  the  acquired  cases 
the  pia  does  not  follow  the  depression,  but  ends  abruptly  at  the  taargin  of 
the  depression.  Sometimes  the  cavity  in  these  cases  is  filled  bv  a  vascular 
Conne«tive^tisaue  formation  which  imitates  in  appearance  a  thickened  pia, 
but  which  seems  to  have  no  connection  with  it. 

In  all  cases  where  the  defect  communicates  with  the  ventricle  the  Utter  is 
found  to  be  dilated,  its  endymal  covering  thickened,  and  its  surface  to 
have  a  granular  appearance.  In  fact,  dilatation  of  the  latoal  vcatricle  ifl 
one  of  the  most  constant  accompaniments  of  porencephalia,  and  is  sometimes 
found  in  cases  when  the  defect  does  not  communicate  with  the  ventricle. 

The  seat  of  the  porencephalia  varies,  its  region  of  selection  being  the  con- 
vexity of  the  parietal  lobe.  In  ninety-six  cases  examined  by  Audry'  it  waA 
found  in  both  nemispheres  in  32  cases,  in  the  lefl  hemisphere  in  38  cases,  in 
the  right  hemisphere  in  26  cases. 

The  lobes  involved  in  the  single  defect  showed  the  following :  Pariclal 
lobe,  17  cases;  frontal  lobe,  7  cases;  temporal  lobe,  4  ea'res;  occipital  lol)e, 
3  cases. 

In  the  cases  examined  bv  Kundrat  the  temporal  lobe  was  found  to  be  more 
fre<iueiilly  the  site  of  the  defect  than  the  frontal  lobe,  and  the  parietal  to  be 
most  frequently  of  all  afik^ted. 

Corresponding  with  the  gross  changes,  microscopical  examination  shows  an 
atrophy  and  disintegration  of  the  tracts  connected  with  the  defective  a.retL 
When  the  area  involved  is  in  the  motor  region  of  the  cortex  tlie  pyramidal 
tract  is  rudimentary,  and  when  traced  tlu'ough  the  internal  capsule,  pee, 
]ioiis,  and  medulla,  shows  a  marked  contrast  m  size  to  its  opposite  fellow. 
(See  Fig.  '!9.)  In  these  pases  the  isthmus  cerebri  is  asymmetrical,  the 
iitfected  pyramid  in  the  medulla  being  either  nut  at  all  elevated  or  even  uot 

>  Kcme  an  MM.,  isss,  tiu.  s.  pp.  Wi4ffi,  Ms. 
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recognizable  as  a  distinct  formation  ;  in  some  cas^s^thoee  in  which  the  entire 
motor  area  of  the  cortex  is  destroyed — the  pyramidal  tract  is  entirely  absent. 
The  association  fibres  of  the  cortex  cerebri  show  the  same  atrophic  and  rudimen- 
tarr  development.  It  is  owing  partly  to  these  associated  changes  in  the  subcor- 
tical connecting  strands  and  partly  to  the  original  loss  of  the  cerebral  substance 
ID  tbe  pathological  defect  that  the  affected  hemisphere  is  smaller  tlian  the 
non-affected  one.  Asymmetry-  between  the  two  hemispheres  is  more  marked  in 
the  con^nital  cases.  In  these  cases,  too,  the  basal  ganglia  on  the  affected 
nde  participate  in  the  defective  development,  the  thalamus  especially  being 
emaller  than  normal,  as  is  also  the  lenticular  nucleus. 


fram  tbe  base. 


The  septum  lucidum  is  often  absent,  and  especially  so  in  those  cases  where 
(here  is  a  dilatation  of  the  lateral  ventricle. 

The  cerebellum,  in  a  few  cases,  has  been  found  to  lie  smaller  than  normal, 
■nd  also  asynimetricAl,  the  asymmetry  lieiug  contine<l  to  the  lobe  on  the  same 
wde  as  the  defect  in  the  cerebrum. 

The  cranium  itself  stands  usually  in  direct  relatioiwhip  with  the  lesion.  In 
mm't  cases  there  is  a  marked  asymmetry.  In  sonic  cases  where  the  [loren- 
cp]>halia  involves  a  large  area  of  the  cerebrum  there  may  he  no  cranial 
ftp-yinmetrv,  whereas,  on  the  other  hand,  ."light  jtoren cephalic  defects  are 
Ritended  bv  a  degree  of  cranial  asymmetry  beyond  proimrtioii  to  the  cerebral 
defect,     Where  the  cranial  asymmetrj-  does  not  corresjwnd  with  the  cerebral 
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defect,  the  porencephalia,  it  may  be  assumed,  occurred  late  in  foetal  1 
after  birth.  In  the  congenital  cases  there  seems  to  be  a  direct  relationshi 
tween  the  degree  of  cranial  asymmetry  and  the  extent  of  the  cerebral  li 

The  character  of  the  asymmetry  of  the  skull  varies.  In  some  cases  tl 
volved  portion  is  distended — givine  the  appearance  of  a  hydrocephalic 
— while  in  others  it  is  microcephalic.  The  latter  cases  are  more  num 
by  far  than  the  former.     The  face  very  often  participates  in  the  asymin 

Ssrmptoms.  The  symptoms  of  partial  anencephalia  and  porencephali 
much  alike. 

Total  anencephalia  is  a  condition  which  does  not  permit  of  life. 

The  character  of  the  symptoms  varies  according  to  the  seat  of  the  Ic 
The  most  common  signs  are  idiocy  or  imbecility,  hemiplegia,  mutism, 
formation,  and  contractures  of  the  extremities.  In  some  cases  associated 
these  signs  is  strabismus. 

A  chud  who  from  birth  shows  a  hemiplegia,  with  or  without  contract 
of  the  paralyzed  side,  who,  as  childhood  advances,  shows  no  evidence  o 
cording  impressions  and  makes  no  progress  in  intelligence,  who  does 
acquire  the  use  of  speech,  who  has  a  cranial  deformity,  who  shows  a  pei 
sion  of  the  emotions,  who  dribbles  saliva,  and  cannot  learn  the  use  of  a  v 
to  hold  its  excreta,  presents  the  usual  picture  of  a  congenital  porenceph 

If  the  child  should  be  bom  without  any  apparent  symptoms  of  this  nal 
and  if  within  the  first  two  years  of  infant  life  it  develops  symptoms  sin 
to  the  above,  especially  if  a  history  of  traumatism  can  be  adduced,  o 
hereditary  syphilis,  such  a  child  may  be  said  to  have  acquired  porenceph 

The  most  constant  of  all  the  symptoms  is  paralysis.  It  is  present  in 
congenital  as  well  as  in  the  acquired  forms,  and  is  a  necessary  result  of 
destructive  process  in  the  brain.     Rarely  are  all  the  extremities  the  ses 

Saralysis.  The  usual  form  is  a  hemiplegia  contralateralis,  which,  if  seconc 
egeneration  involve  the  pyramidal  tract,  is  accompanied  by  contractui 
the  paralyzed  limbs.  Contracture  may  also  be  the  result  of  a  defectii 
developed  pyramidal  tract. 

Independent  of  the  paralysis,  there  is  often  present  a  malformation  of 
extremities,  sometimes  in  the  paralyzed,  sometimes  in  the  unparalyzed  lin 
and  not  infrequently  in  both.  This  is  present  in  some  form  in  almost  aU 
the  congenital  cases  of  porencephalia,  and  is  rare  in  the  post-natal  form. 

Mutism,  or  inability  to  express  articulate  speech,  is  not  infrequent  in 
congenital  form.  It  is  rare  in  cases  of  acquired  porencephalia.  The  del 
in  the  acquisition  of  speech  may  be  absolute,  nothing  but  inarticulate  c 
being  expressed  at  times  of  emotional  excitement ;  or  speech  may  be  imj 
fectly  developed,  so  that  the  child  may  be  able  to  express  itself  in  a  spe< 
way  to  those  who  are  accustomed  to  be  about  it.  It  may  learn  the  use 
some  words  and  phrases.  Inability  to  speak  in  these  cases  stands  in  dir 
relationship  to  the  psychical  disturbance,  so  that  where  the  idiocy  is  extre 
speech  is  entirely  wanting. 

Deafness  is  sometimes  present,  and  is  usually  found  in  those  cases  wh 
the  lesion  affects  the  temporal  lobe.  When  associated  with  mutism  it  ser 
as  an  additional  factor  in  the  pn)ductioii  of  absolute  loss  of  the  power 
acquiring  articulate  speech. 

felindness  exists  only  in  a  few  cases,  and  is  found  where  the  porencepha 
involves  a  great  area  of  the  cerebral  hemispheres.  It  may  be  the  result 
the  cerebral  lesion  or  of  an  associated  rudimentary  development  of  the  op 
tracts. 

Strabismus  and  insufficiency  of  the  ocular  muscles  are  not  infreque 
accompaniments  of  this  affection. 

Idiocy  is  generaHy  present  in  the  congenital  cases,  and  depends  for 
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extstence  on  the  defect  in  development  of  the  brain  which  is  associated  with 
the  original  lesion.  It  is  extremely  rare  in  the  acquired  cases,  the  latter  pro- 
ducing a  lesser  psychical  disturbance,  manifesting  itself  in  an  imbecility.  The 
larger  the  defect  the  more  pronounced  will  be  the  mental  disturbance,  and 
this  is  especially  so  in  those  cases  in  which  the  porencephalia  is  produced 
during  foetal  life.  Every  degree  of  imbecility  and  idiocy  may  be  presented 
in  the  various  cases.  Thus  an  absolute  absence  of  all  mental  lire  may  be 
present  in  some  of  the  congenital  cases,  the  afflicted  individual  showing  no 
emotions,  uttering  inarticulate  cries,  passing  his  urine  and  feces  without 
knowledge  of  the  act,  registering  no  impressions,  not  even  acquiring  the 
instinct  of  preservation,  apparently  only  the  automatic  nervous  functions 
being  in  operation. 

Not  infireauently  associated  with  this  condition  is  epilepsy.  Convulsions 
and  epileptiiorm  attacks  increase  the  mental  hebetude  and  add  horror  to  the 
lives  of  these  poor  unfortunates.     (See  also  Chapter  XVII.) 

AIiCRENCEPHALiA  AND  MICROCEPHALIA.  In  the  samc  manner  that 
there  may  be  an  absence  of  development  of  the  entire  brain  or  of  any  of  its 
component  parts,  an  arrejsted  or  a  defective  development  of  the  brain  or  any 
part  of  it  may  occur.  Thus  the  brain  entirely,  or  one  of  its  hemispheres  or 
lobes,  may  present  a  greater  or  less  diminution  in  size. 

The  term  micrencephalic  is  given  to  that  brain  which  does  not  approach 
in  weight  the  lowest  standard  of  weight  in  man,  as  well  as  to  a  brain  which 
is  much  diminished  in  size  in  some  or  all  of  its  component  parts.  When  the 
brain  vault  is  similarly  diminished  in  an  individual  that  person  is  said  to 
have  a  microcephalic  cranium.  The  two  conditions  are  usually  associated. 
The  diminution  in  size  of  the  brain  depends  not  only  on  a  defective  develop- 
ment of  the  cortical  and  subcortical  elements,  but  also  on  a  general  arrest  of 
development  of  the  cerebral  vesicles  after  the  fifth  month  of  gestation.  This 
arrest,  though  generally  distributed  in  area  over  the  hemispheres,  only  par- 
tially affects  the  neural  elements.  As  a  result,  mostly  all  of  the  gross 
anatomical  elements  of  the  cerebrum  may  present  themselves  merely  dimin- 
ished in  size,  and  the  micrencephalia  may  represent  a  miniature  brain  with 
«mall  gyn  and  shallow  sulci ;  or  the  brain  may  be  fully  developed  in  certain 
parts  and  defectively  so  in  others,  giving  an  appearance  of  a  partial  atrophy 
of  the  brain  limited  to  certam  lobes.  The  distinction  between  an  atrophy  of 
the  brain  and  the  results  of  arrested  cerebral  development  should,  in  this 
connection,  be  always  borne  in  mind ;  for  micrencephalia  may  be  the  result 
of  either  cause,  or  both  combined.  The  retrogressive  changes  occurring  in 
a  cerebrum  not  yet  fully  developed,  due  to  some  pathological  process,  and 
resulting  in  an  atrophy  of  the  affected  portion  of  the  brain,  mav  itself  be  the 
essential  factor  in  the  production  of  an  arrest  of  development  in  other  parts 
of  the  same  cerebrum.  It  thus  becomes  apparent  that  while  both  defects 
may  be  pro<luctive  of  micrencephalia,  this  condition  may  be  the  result  of 
either  cause  independently. 

Micrencephalia  is  but  a  form  of  partial  anencephalia,  and  is  dependent  for 
it*  procluction  on  similar  or  analogous  causes  to  tho^*e  which  produce  the  latter. 
A  true  micrencephalia  is  always  the  result  of  an  arrested  development,  which 
may  affect  the  entire  cerebrum  or  some  part  thereof,  and  which  is  due  to 
either  an  original  defect  in  the  epiblast  of  the  ovum  or  to  some  acriuireil 
imthological  process  in  the  fwtal  brain. 

There  is  a  form  of  micrencephalia  which  is  the  result  of  mechanical  causes. 
ThL*  form  is  associated  with  a  premature  synostosis  of  the  cranial  hones.  The 
effect  of  this  deviation  from  normal  cranial  growth  is  to  produce  a  hindrance 
to  the  ant^ro-posterior  or  to  the  lateral  growth  of  the  craniuin,  or  to  both. 
The  cranium  remains  contracte<l  and  small,  the  hemispheres  beneath  have  no 


324  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

room  to  expand  in  their  growth,  and  a  small  or  micrencephalic  brain  is 
result.  This  condition  can  only  result  when  all  the  sutures  of  the  crani 
are  involved  in  this  pathological  condition.  If  only  some  of  the  cranial  Ik 
be  affected,  and  premature  junction  of  only  some  of  the  sutures  result 
compensatorv  expansion  and  growth  of  the  other  unaffected  bones  takes  pi 
and  the  skull  and  brain  become  developed  in  length  or  breadth,  as  the  i 
maybe,  beyond  the  normal,  producing  a  markedly  dolicocephalic  or  brae 
cephalic  skull. 

V  irchow^*  classifies  the  following  cranial  abnormalities  dependent  U] 
general  or  partial  synostosis  of  the  cranial  sutures : 

A.  Simple  microcephalia  may  be  produced  by  general  premature  synost 

of  all  tne  cranial  sutures. 

B.  Dolicocephalic — hmg  heads. 

a.  Superior  middle  synostosis. 

a.  Simple  dolicoc^phali  (synostosis  of  sagittal  suture). 
3.  Sphenocephali,  wedge  heads  (synostosis  of  the  sagittal  sut 
and  compensatory  growth  in  the  region  of  the  large  fontanel! 

b.  Inferior  lateral  synostosis. 

a.  Leptocephali,  small  heads  (synostosis  of  the  frontal  and  sp. 

noid.) 
|3.  Klinocephali,  saddle  heads  (synostosis  of  the  parietal  a 

sphenoicl  or  temporal  l)ones). 
(\  F(etal  synostosis  of  the  halves  of  the  frontal. 

a.  Trigonocephali,  forehead  small  and  cuneiform;   head,  wh 

viewed  from  above,  present<^  a  triangular  shape. 

C.  Brachycephali,  short  heads. 

rt.  Posterior  synostosis. 

a.  Pachycephali,  thick  heads  (synostosis  of  parietal  and  occipita 
3   Oxycephali,  i>ointed  head  (synostosis  of  the  parietal  with  tl 

occipital  and  tenijwral  and  compensatory  growtlis  of  the  ani 

rior  fontanelle  region). 

b.  Superior,  anterior,  and  lateral  synostosis. 

a.  Platycephali,  flat  heads  (extensive  synostosis  of  frontal  ai 

parietal). 
8   Trochocephali,  round  heads  (partial  synostosis  of  frontal  an 

parietal  in  the  mid<lle  half  of  the  coronal  suture.) 
y,  Plagiocephali,  oblique  heads  (one-sided  synostosis  of  the  flroi 

tal  and  parietal ). 

c.  Inferior  middle  synostosis. 

a.  Simple  brachycephali  (early  synostosis  of  sphenoid  and  cranif 

The  micreneephalia  produced  by  premature  synostosis  of  the  cranifl 
bones  presents  usually  a  brain  generally  diminished  m  size — a  miniature  brai: 
in  which  all  the  elements  are  small,  the  primary  convolutions  and  sulc 
as  a  usual  thing  typical  in  form  and  direction,  but  interrupted,  smaUer,  am 
less  deep  than  normal.  In  these  cases  the  convolutions  appear  to  be  flattenei 
by  the  early  pressure  exerted  upon  the  growing  hemispheres,  and  the  see 
ondary  gyri  are  less  distinctly  marked  or  absent. 

The  cmnial  capacity  of  microcephalic  heads  varies  according  to  the  Mm 
of  the  sul)ject.  Carl  Vogt,  who  examined  carefully  this  measure  in  Si 
crania,  of  which  25  per  cent,  were  those  of  females,  gave  the  fbllowiiu 
average:  The  youngest  cranium  examined  was  one  of  a  child  who  died 
after  nirth,  the  oldest  one  belonging  to  a  person  who  lived  44  years.     Th« 

1  Virchow :  Gea.  Abhandl.,  Frankfurt,  a.  M.,  1866,  p  901. 
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average  capacity  of  these  crania  in  children  between  the  ages  of  five  and 
fifteen  years  was  382  ccm.,  in  microcephalic  adults  441  ccm.  In  other  words, 
the  former  represented  about  the  normal  cranial  capacity  of  a  child  of  six 
months  of  age,  the  latter  that  of  a  two  to  two-and-a-nalf-year-old  child. 

These  crania  show  a  reduction  in  size  in  all  measurements.  The  mini- 
mum standard  of  the  circumference  of  a  normal  cranium  is  placed  at  about 
43  cm.  Crania  whose  circumference  is  smaller  than  this  are  considered  as 
microcephalic. 

The  weight  of  micrencephalic  brains  varies  to  an  almost  extreme  degree. 
A.  brain  which  is  below  the  standard  of  the  minimum  weight  in  man,  960 
mns.,  or  880  grms.  in  woman,  may  be  said  to  be  a  micrencephalic  brain. 
There  is  a  wide  latitude  in  weight,  though,  in  micrencephalia.  Thus  Sander^ 
describes  the  brain  of  a  micrencephalic  infant  of  five  months  of  age,  which 
weighed  in  the  fresh  state  only  170  grms.,  and  Jensen*  a  girl  of  eight  years, 
whoi«e  brain  weighed,  in  the  same  condition,  924  grms.  More  important, 
however,  than  the  absolute  weight  is  the  relative  weight  between  the  brain 
and  general  body.  This  should  bear  the  ratio  of  14  per  cent,  at  birth,  and 
onlv  of  2.37  per  cent,  in  adult  life  (Vierordt). 

Let  it  be  understood  clearly  that  only  some  of  the  cases  of  micrencephalia 
can  be  referred  to  cranial  causes  for  their  production.  These  cases  are  stti 
^enerU^  and  ought  not  to  be  considered  as  due  to  arrested  development  of  the 
Drain.  The  brain  exposed  to  pressure  develops  in  all  its  parts,  but  slowly 
and  incompletely.  It  is  not  an  arrest  of  development,  but  rather  an  imper- 
fect development.  The  large  number  of  cases  of  micrencephalia,  however, 
are  the  results  of  a  true  arrest  of  cerebral  development,  arLsmg  either  from 
intrinsic  disturbances  in  the  ovum  or  from  acquired  pathological  changes 
due  to  local  cerebral  or.  extrinsic  maternal  influences. 

It  is  now  generally  conceded  that  the  most  fr^uent  cause  of  micren- 
cephaly is  an  early  foetal  hydrocephalus  internus.  When  we  come  to  speak 
of  this  condition  we  will  find  that  the  endyma  of  the  cerebral  ventricles  is 
the  chief  factor  in  its  development.  Hans  Virchow^  affirms  that  this  mal- 
fomiati(m  of  the  brain  does  not  lie  in  the  cranium,  but  in  the  brain  itself, 
and  is  the  result  of  a  chronic  lepto-meningitis,  which  in  addition  to  estab- 
lishing; a  hydrocephalus  is  productive  of  an  aplasia  of  those  jwrtions  of  the 
cerebrum  which  are  associated  with  the  diseased  pia. 

The  apiKMirances  of  defective  or  arrested  development  outside  of  the 
diminishe<l  j*ize  of  the  cerebrum  are  apparent  at  the  hrst  sight  of  a  micren- 
cephalic brain.  These  are  referable  to  the  gyri  and  sulci,  to  the  corpus 
callfvum  and  to  s])ecial  lobes. 

The  gyri  and  .sulci  not  only  deviate  in  size  from  the  normal,  but  the  pri- 
mary convolutions  and  fissures  may  not  be  di!*tingiiisliablc  at  all  or  only 
with  difficulty.  Much  attention  has  heen  given  to  the  occurrence  in  thc?se 
hraiiL*<  of  a  type  of  gyral  and  fissural  development  referable  to  those  occur- 
ing  in  the  anthropoid  apes  and  which  have  been  called  ape-like  fissures. 

Af^e-like  Fisunrej*.  On  the  lateral  convexity  of  the  occipital  lobe  of  all 
anthropoid  apes,  separating  it  distinctlv  from  the  parietal,  running  almost 
•lirei'tly  peq>endicular  to  the  Sylvian  fossa,  is  a  fissure.  This  is  the  oi)er- 
eular  fissure  of  the  apes.  It  is  called  opercular  because  it**  |X)sterior  or 
caudail  lip  overlaps  its  anterior  or  encephalad  lip  bv  a  thin  wall  of  cerebral 
tk«ue  like  a  covtr.  When  the  li|)s  forming  this  hssure  are  separated,  gyri 
t'oncealed  by  the  overlapping  tissue  arc  brought  to  view.     These  gyri  are 

*  Sander,  Julhu:  Archlv.  flir  Psychiatrie,  Bd.  i.  p.  299. 
'  Jenwn.  JuUus :  Arrhlv.  f.  Psychiatrie.  Bd.  z.  p.  950 

*  Vircbow  Uana :  £ln  Fall  von  angeborene  UydrocephRlus  internus.    Zugleich  cin  Beitreg  zur 
Microcephalenftmge.    Aus  Festschrift  v.  A.  v.  KOlliker.    1HS6.    Leipzig. 
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transition  ^'ri  l>etween  the  parietal  and  occipital  lobes.  Gratiolet',  i 
called  attention  to  this  subject,  showed  that  in  moet  apes  some  of  these  g 
descended  into  the  depths  of  the  opercular  fissure  (fissura  perpendicnlui 
and  are  normally  concealed  by  it  and  are  only  visible  when  the  fiasan 
opened.  In  these  transition  gyri  Gratiolet  undertook  to  differentiate  I 
various  anthropoid  apes'  brain. 

In  some  microcephalic  braioH  this  opercular  or  exfemal  perpendicular  « 
piialfigmre  is  present.  Its  usual  site  is  the  situatioD  of  the  sulcus  occipiti 
transversus,  from  which  it  proceeds  directly  downward  and  forward  ■ 
distinctlv  divides  the  parietal  from  the  occipital  lobe.  In  its  depths  ore 
be  found  the  transition  gyri  which  are  given  such  an  important  position  i 
both  Gratiolet  and  Bischoff!'  The  transition  gyri  in  the  anthropoid  apea  I 
two  in  number.  Gratiolet  taught  that  upon  the  character  of  these  ffj: 
whether  they  were  ^dsible  or  concealed,  he  could  establish  a  basis  for  the  CUf 
ification  of  anthropoid  brains.  He  believed  that  the  brain  of  the  ona 
outang  was  to  be  differentiated  from  that  of  the  chimpanzee  by  the  abacD 
in  the  latter  of  the  first  transition  gj'rus  and  by  the  concefument  of  ti 
second  by  the  opercular  fissure. 

Some  microcephalic  brains  have  been  described,  in  which  in  addition 
the  presence  of  the  opercular  fissure  some  form  of  transition  gyrus  has  hei 
preserved,  either  unconcealed  on  the  surface  or  only  brought  to  view  whi 
the  opercular  fissure  has  been  separated.     (See  Fig.    "  ' 


7o.)" 


The  explanation  of  the  presience  of  this  fisomre  ia  an  interesting  one.  It 
well  known  that  the  external  peqiendicular  occipital  fissure  is  always  preM 
in  the  f(Btal  brain  at  the  seventh  month.  In  the  course  of  the  eighth  moo 
of  fnetal  life  it  diiiap|>cars. 

A  brain  of  an  insane  patient  has  been  (ieseril>ed  by  W.  Sander,  m  whw 
among  other  anomalies,  a  convolutiona!  nrres^t  of  development  of  the  oc 
pital  lobe  occurred,  and  in  which  the  opercular  fissure  and  these  tranaiti 
gyri  were  present,  as  was  also  another  ape-like  fissure  parallel  to  the  fora 

[del'UninnieetdciiPrlinBtec.  Fkria,  ISM. 
'■a^'narUgcB[idungdeiiltnterhiiui)tsiappene[nnnieiuch1lclMnO«lib 
Arebi»."r.  "pnVcbiairie.  IM.  V.  p.  »«, 
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•nd  also  in  the  occipital  lobe.     This  latter  fissure,  however,  has  no  analogue 
m  the  foetal  brain.     (See  Fig.  70.) 

Another  ape-like  formation  of  cerebral  fissures  is  sometimes  found  in  mi- 
creneephalic  Drains  in  the  Sylvian.    In  the  normal  brain  the  Sylvian  fissure  is 
compoeed  of  three  legs,  forming  a  figure  like  the  letter  Y.     The  part  of  the 
liemisphere  bounding  its  anterior  edge  is  the  orbital  surface  of  the  third 
frontal  convolution,  its  posterior,  the  apex  of  the  temporal  lobe.     Between 
the  two  descends  the  operculum' — ^not  to  be  confounded  with  the  opercular 
fissure  of  the  ape's  occipital  lobe — ^pressing  the  two  legs  apart,  but  not  de- 
scending fi&r  enough  to  convert  the  Y  into  a  V.     In  the  anthropoid  apes 
this  part  of  the  cerebrum  apparently  descends  further  and  causes  the  Sylvian 
fissure  to  assume  the  latter  shape.     This  V-shaped  condition  of  the  Sylvian 
is  sometimes  found  in  micrencephalia.     The  apparent  descent  of  the  opercu- 
lum b  not  the  only  fiictor  in  the  production  of  the  V-shaped  fissure  of  Syl- 
vius.    The  evolution  of  speech  in  man  has  been  attended  by  an  increase  in 
the  development  of  the  lower  frontal  convolution,  adding,  as  it  were,  to  the 
formation  of  the  third  leg  of  the  Y  from  the  original  V-shape,  as  found  in 
the  anthropoid  apes.     A  comparison  of  the  human  with  the  simian  brains 
^will  establish  this  proposition.     In  the  latter  the  frontal  lobe  in  its  lower  part 
is  flat  and  relatively  small,  in  the  former  well  rounded,  and  in  part  in  appo- 
sition with  the  anterior  extremity  of  the  temporal  lobe,  so  that  it  forms  a 
lower  stem  to  the  V,  converting  it  into  a  Y. 

Even  in  some  cases  where  the  ape-like  formation  of  the  fissure  of  Sylvius 
is  present,  the  Island  of  Reil  may  be  uncovered.  As  a  usual  rule,  it  is  cov- 
ered by  the  operculum. 

On  the  mesal  sur&ce  of  the  cerebrum  is  sometimes  found  in  micrencephalia 
another  anthropoid  ape-like  formation  of  fissures  and  gyri.  This  is  ohserv- 
able  in  the  formation  of  those  on  the  mesal  face  of  the  occipital  lobe.  In 
man  the  internal  perpendicular  occipital  fissure  joins  directly  the  calcarine 
fisnire,  forming  the  wedge-shape  lobe,  the  cuneus.  This  junction  is  charac- 
teristic of  the  human  brain.  In  the  anthropoid  brains  the  internal  perpen- 
dicular fissure,  while  it  approaches  the  calcarine,  does  not  join  it,  so  that  a 
space  is  left  between  the  terminal  extremities  of  these  two  fissures,  forming 
a  g>'rus  which  has  been  called  by  the  Germans,  die  Zuickehvindung,  This 
e}Tus  connects  the  hippocampal  gyrus  with  the  cuneus,  lying  between  the 
former  and  the  gyrus  fomicatus,  and  is  found  in  all  the  brains  of  the  anthro- 
poitl  apes.  Its  presence  in  some  cases  of  micrencephaly  has  been  noted  by 
several  writers,  including  Bischoff  and  Vogt'. 

While  the  above  so-called  ape-like  fissures  and  gj'ri  occur  only  occasionally 
in  micrencephalia,  they  have  likewise  been  found  in  idiots  who  were  not 
microcephalic,  as  well  as  in  some  negro  brains.  Their  appearance  in  micren- 
cephalia probably  led  Carl  Vogt*  to  the  hypothesis  that  micrencephalia  was 
an  atavistic  phenomenon,  and  that  the  idiots  possessing  these  brains  repre- 
jiented  a  return  to  the  ape  state  of  man,  or  to  that  original  state  before  the 
races  of  apes  and  man  were  divided.  Important  as  their  presence  is,  it 
fthould  be  remembered  that  all  the  fissural  anomalies  described  do  not  occur 
together  in  the  same  brain,  and  that  they  sometimes  appear  in  apparently 
normal  brains.  In  fact,  Meynert*  described  the  brain  of  a  well-eclucatei 
engineer,  who,  during  life,  presented  no  mental  change,  in  which  the  oper- 
cular fissure  was  found  exceedingly  well  developed. 

*  Operculam  or  opercular  lobule,  so  called  because  it  covers  the  cortex  of  the  Island  ot  Reil. 

*  Carl  Vogt :   ArcD.  fUr  Antbropologie,  Bd.  ii..  Braunschweig,  1867. 

*  Vogt,  Carl:  Uelier  die  Microcephalia  oder  Atlteumeuschen,  Archives  fllr  Anthropologie,  Bd.  11. 
Brtonachwiff.  1867.  p.  276. 

<  Tbeodor  Mesmert :    Arch.  fUr  Psychlatrie,  Bd.  vil.  p.  281. 
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Their  presence,  however,  must  be  regarded  as  the  expreerion  of  a  partial 
arrest  of  cerebral  development. 

Abnost  as  important  as  the  presence  of  the  so-called  ape-like  fissures  and 
gyri  are  the  abnormal  types  of  other  fissures  and  gyri  discoverable  in  many 
micrencephalic  brains.  As  a  usual  thing,  in  these  cases,  the  hemiroheres 
are  greatly  asymmetrical  both  in  size  and  shape,  and  the  fissures  and  syri, 
while  aberrant  in  each,  yet  differ  from  each  other.  It  is  even  sometimes 
difficult,  by  reason  of  the  absence  of  the  divisional  fissures,  to  define  the  cere- 
bral lobes.  The  fissures  that  are  usually  aberrant  are  the  central,  the  pre-  and 
post-central,  the  interparietal,  and  the  occipital.  These  may  be  reduplica- 
ted or  interrupted  by  so-called  bridging  convolutions.  These  convolutions 
either  represent  a  redundant  duplicature  of  fixed  convolutions  or  are  the 
result  of  an  aberrant  fissural  development. 

The  course  and  direction  of  these  fissures  may  also  deviate  firom  the  nor- 
mal type.  Thus  the  central  fissure  may  cross  the  post-central  gyrus  and 
connect  with  the  interparietal.  The  internal  perpendicular  occipital  may 
divide  the  hippocampal  gyrus  into  two  gyn.  The  calcarine  has  been  de- 
scribed as  being  continuous  with  the  hippocampal. 

The  formation  of  atvpical  convolutions  and  gvri  is  the  expression  of  an 
inherent  primordial  defect  in  the  epiblastic  development  of  the  neural  tube. 
This  defect  occurs  ab  initio  and  cannot  be  ascribed  to  any  defect  in  the  brain 
coverings  or  cranial  vault. 

That  Virchow*8  belief,  that  the  formation  of  normal  fissures  and  gyri  is  the 
result  of  the  mechanical  pressure  of  the  enveloping  tissues  of  the  brahi  upon 
a  more  rapidly  growing  cortex  is  not  the  explanation  of  this  phenomenon,  is 
proven  by  the  fact  that  brains  which  do  not  completely  fill  the  cranial  cavity 
and  cerebra,  that  have  defective  or  partially  absent  crania,  show  the  same  ten- 
dency to  the  formation  of  gyri  as  those  whose  envelopes  are  completed.  If 
pressure  were  the  cause,  the  latter  cases  should  present  no  convolutions.  Such, 
however,  is  not  the  case.  The  explanation  of  convolutional  formation  must 
be  sought  somewhere  else.  Jelgersma*  denies  the  connection  or  relation  of 
cranial  growth  and  the  development  of  convolutions.  He  believes  that  the 
formation  of  gyri  and  sulci  is  simply  the  result  of  the  tendency  of  the  cere- 
bral mantle  to  extend  its  surface  of  growth  against  the  restraining  factor,  of 
a  mutual  relation  between  brain  space  and  the  development  of  the  tracts 
within  the  cerebrum. 

That  the  development  of  the  central  connections  of  the  cortex  and  the 
correlated  parts  is  an  important  factor  per  se,  independent  of  space,  is  proven 
by  the  tendency  in  the  higher  vertebrates  to  show  a  convolutional  arrange- 
ment of  the  intercalar  gray  masses,  like  the  olive  and  the  nucleus  of  the 
trapezium.  This  convolutional  tendency  certainly  cannot  be  ascribed  to  pres- 
sure arising  from  the  meninges  or  cranial  vault.  The  cerebellum  itself  is 
also  nothing  but  an  intercalar  station  between  cortex  and  periphery,  and  is  rich 
in  convolutions.  It  appears  to  me  that  the  development  of  neural  tracts 
is  alone  the  important  element  in  producing  a  convolutional  arrangement  of 
the  gray  matter.  Where  such  tracts  develop  early  in  the  cerebrum  there 
will  be  found  an  early  appearance  of  the  convolutions.  This  is  exemplified 
by  the  early  development  of  the  extenial  perpendicular  occipital  fissure  and 
the  central,  representing  as  they  do  the  areiis  of  visual  and  motor  functions, 
both  important  functions  in  the  preservation  of  the  species.  It  must  be  re- 
membered that  the  formation  of  the  cerebral  gray  is  much  more  rapid  than 
that  of  the  subcortical  white  tracts ;  that,  also,  the  connections  between  the 
two  are  early  formed,  but  that  these  connections  and  tracts  act  as  a  pulling 

1  G.  Jelgenma:  Uber  den  Bau  des  Saugetbiergehirns.  Morphologisches  Jahrbuch,  Bd.  xt.  p.  8S,  1889L 
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force  upon  a  covering  (cortex),  which  grows  more  rapidly  than  the  connects 
ing  tracts  themselveB.  This  seems  to  me  to  be  more  than  a  probable  explana- 
tion of  the  formation  of  the  involution  of  gray  cortex.  It  coincides  with 
the  &ct«  of  embryoIoQ^cal  development ;  it  explains  the  tendency  to  the  in- 
rolution  of  such  bodies  oA  the  olivary  nuclei  and  cerebellum,  and  likewise 
disregards  the  preeene«  or  absence  of  external  pressure,  which  we  have  shown 
cannot  have  any  influence  in  producing  a  fixed  convolutional  type.  The  re- 
lation of  cortex  to  Dcriphery  is  always  fixed,  and  connecting  strands  do  not 
deviate  in  their  course  through  the  cerebral  axis.  The  pyramid  tract  always 
weka  its  cortical  connection  through  fixed  and  definite  areas,  and  attaches 
itself,  if  I  may  use  that  expression,  to  a  fixed  cortical  area.  This  is  also  true 
of  the  cerebellar  connecting  tracts  and  of  other  intra-cerebral  connections. 
Hence  do  we  normally  find  fixed  depressions  in  the  cortex,  the  primur  fia- 
rares  and  convolutions  depending  upon  the  formation  of  these  fissures.    These 

Srimary  fissures  and  convolutions  are  present  in  brains  which  themselves 
eviate  &om  the  normal  in  other  respects ;  for  instance,  in  cases  of  aerania 
and  in  cases  of  cranial  asymmetry.  If^Virchow's  explanation  of  the  formation 
of  the  fissures  and  convolutions  were  correct,  then  everj'  cranial  asymmetry 
ud  deformity  would  have  to  be  accompanied  by  an  aberrant  fissural  develop- 
wmi.    This,  however,  is  not  the  case. 


^(Ml  Cue  of  ibe  mlcrcnoepballo  brain  of  HofinuiD,  ahowlng  abaonce  of  corpiu  caUtaom,  radla- 
^^■T-  dlfpodtlOD  of  the  mid  and  gyrl,  uid  sepamion  or  tbe  Inlemal  occlplul  waA  ealcarine  fluures. 
'^*2»ueotOnu/rDwlci.) 

Ahiieitre  of  the  Corpm  Calloinim.  Other  fissural  anomalies  depending  upon 
the  absence  of  the  corpus  callosum  deserve  mention.  The  corpus  Cfl11u!<um 
is  not  infrequently  found  absent  in  micreneephalia.  Cases  of  the  absence  of 
thi*  L-onimissure  in  other  brains  not  inicreucephalic  have  also  occurrol. 

Onufrowicz,'  who  exhausted  the  literature  on  this  subject,  and  who  ex- 
amined the  brain  of  the  micrencephalic,  Hofmann,  mentioned  in  the  title  in 
the  foot-note  below,  comes  to  the  following  conchision.« :  Tlie  common  char- 
»i.-teristics  of  all  brains  in  which  complete  aWiice  of  the  call<»um  nai  found 
«erc: 

mlcrocepbalBiisehlni  UoTiiianii.    Arcbiv  f.  PBycblatiie,  iiiU.  p.  305. 
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1.  Absence  of  the  lyra. 

2.  Probable  absence  of  the  gyrus  fomicatus. 

8.  Absence  of  the  sulcus  calloso-marginalis,  excepting  its  dorsad  asce 
ing  branch. 

4.  Fomices  and  septum  lucidum  are  not  joined  in  their  middle. 

5.  Dilatation  of  the  ventricles,  at  least  the  posterior  horns. 

6.  Nervi  Lancisi  for  the  most  part  present. 

7.  Absence  of  the  tapetum  callosi  has  never  been  demonstrated. 

The  corpus  callosum  may  be  rudimentarily  developed  or  may  be  entin 
absent.  In  the  former  cases  it  is  very  thin  and  short,  with  rudimentary  c< 
nections  with  the  frontal  and  occipital  lobes.  Its  absence  must  be  regard 
as  an  arrest  of  development  at  a  stage  before  the  great  commissural  conn* 
tions  between  the  two  foetal  hemispheres  take  place. 

When  it  is  absent  it  is  naturally  accompanied  by  fissural  and  gyral  abn< 
malities,  as  well  as  by  absence  of  other  anatomically  related  part^.  Thus 
most  of  the  cases  there  is  absence  of  the  anterior  commissure  and  a  rudimi 
tary  condition  of  the  middle  commissure.  The  fornix  is  also  rudimentai 
The  fissures  on  the  mesal  face  of  the  hemispheres  assume  a  radial  distril 
tion  at  right  angles  to  the  centre  of  revolution  of  the  cerebrum.  The  int< 
nal  perpendicular  occipital  is  no  longer  perpendicular,  but  horizontal,  ai 
does  not  join  the  calcarine.  The  calcarine  is  continued  forward  and  joins  t 
hipi)ocampal.     (See  Fig.  71.) 

The  ventricles  are  not  infrequently  dilated,  and  sometimes  the  posteri 
horn  of  the  lateral  ventricle  is  entirely  absent  or  obliterated. 

The  occurrence  of  defective  development  of  the  corpus  callosum  has  bei 
explained  by  Richter*  as  being  due  to  mechanical  causes  arising  from  an  ass 
ciated  defect  in  cranial  development  in  some  cases.    The  usual  angle  fomu 
by  the  petrous  portions  of  the  two  temporal  bones,  being  about  120^,  becom 
enlarged  in  diseased  crania,  especially  in  those  of  idiots,  to  more  than  150^ 
the  tentorium  attached  to  them,  on  a  consequent  diminution  in  the  cranu 
base,  sinks  down  further,  dragging  the  falx  with  it,  so  that  the  latter  oppooi 
by  its  presence  an  obstacle  to  the  junction  of  the  commissural  fibres  of  tl 
foetal  brain,  which  are  sent  out  from  each  hemisphere,  and  which  by  thei 
junction  form  the  callosum.     The  sinking  of  the  falx  by  bein^  dragge 
down  by  the  tentorium,  which  cannot  develop,  owing  to  the  defective  deve 
opment  of  the  cranial  base,  and  the  further  development  of  the  cerebra 
hemispheres  of  the  foetus,  cause  the  callosum  to  grow  against  the  falx  and  t 
be  arrested  at  that  obstacle  to  its  growth. 

Cases  of  absence  of  the  callosum  without  micrencephalia  are  as  numerou 
as  cases  occurring  with  it.  Thus  cases  have  been  recorded  in  which  during 
life  no  symptoms  of  any  cerebral  defect  were  manifested,  the  defect  havin| 
only  been  discovered  on  autopsy. 

Other  parts  of  the  brain  in  micrencephalia  show  an  associated  retardatioi 
in  growth  and  development.  The  crura  are  asymmetrical  and  smaller  thai 
normal,  the  pons  not  infrequently  flat,  and  in  one  case,  which  I  have  read 
though  I  have  been  unable  to  find  the  reference  since,  so  defective  that  tlu 
trapezium  was  exposed.  Its  defect  in  most  cases  depends  upon  the  amoant 
of  arrest  which  the  cerebellum  has  suffered.  The  medulla  shows  a  simila] 
involvement.  The  pyramids  are  small,  sometimes  even  rudimentary.  Tin 
asymmetr}^  of  the  medulla  in  some  cases  is  exceedingly  well  marked.  AI 
these  defects  depend  for  their  presence  upon  the  nature,  the  seat,  and  th< 
extent  of  the  cerebral  developmental  arrest,  so  that  they  vary  in  the  diflferent 
cases. 

»  Rlchter :  Vlrchow's  ArchI?,  1886,  Bd.  106. 
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Giacomini  deBcribes  a  case  of  a  micren cephalic  in  whose  brain  was  found 
1  complete  janction  of  both  crura  in  the  mesal  line,  forming  apparently  one 
tnis.    (See  Fig.  72.) 


e  crura.    Or.  OrblUU  buIciu. 


Mierogvria.  Associated  with  micrencephalia  and  with  porencephalia  is 
•oother  abnormality  of  fissures  and  convolutions  to  which  the  term  micro- 
^TTia  has  been  applied.  It  is  characterized  by  the  development  of  almost 
uinumerable  secondary  and  tertiary  fissures,  dividing  the  anbcted  lobes  into 
minute  lobulee  and  gj-ri.  The  gyri  are  ven-  small,  numerous,  and  thin.     (See 


^  >R.  73.)  In  mme  eases  their  smailnes.-  and  thinness  <.'ive  the  g>'ri  the  aj>- 
P^»rance  of  a  mere  memhmnous  expansion.  Tlie  ilegroc  (if  niicrogyria 
^fcriw  in  the  most  of  eut«s.     In  some  hut  a  lobule  of  the  Iiniin  muv  be  the 
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seat  of  this  peculiar  malformatioD,  in  otliere  an  entire  lobe,  and  in  slil]  oihen 
one  heniiBphere,  or  even  both  in  part.  This  conditiun  ib  also  preMot  in  caaet 
of  absence  of  special  lobes  of  the  cerebrum,  being  distributetl  over  the  re- 
maining lobes  of  the  affected  hemisphere.  (See  Fig.  74).  It  wae  ai 
time  considered  that  this  condition  of  the  crehral  convolutions  was  the  result; 
of  an  encephalitic  process,  with  subsequent  contraction  and  shrinkage  of  iha 
affected  partP.  but  microscopical  e:(aniination  of  tlie  cortes  of  microgj'ral 


Mlcragfrlik  lad 
A.  Left  beml>|>be 
of  Ihe  parieial  lobe.    (An«f  Kleoi.ek.) 

brains  lias  failed  to  demonstrate  any  evidences  of  a  pathological  ileaii 
Chiari'  examined  carefully  the  cortex  of  one  of  his  caaes  and  could  fiud 
morbid  processes  in  the  cortex  or  subcortical  fields,  at  least  none  whioJi  coi 
be  adduced  as  due  to  a  chronic  encephalitis. 

A  peculiar  feature  of  the  cortex  in  microgyria  has  been  demonstrateil  l^ 
liiuswtuiger',  who  found  no  giant  cells  in  the  atfected  cortex  of  the  motor 
region,  and  that  the  pyramid  type  of  cells  was  simply  approached.  lu  other 
words,  there  was  but  a  nidimentary  development  of  the  pyramidal  layer  rf 
cell*.  This  ia  a  good  indication  that  the  condition  of  microgyria  is  dqieiid- 
eiit  uiKin  a  defective  or  arrested  development  of  the  cortex,  and  not  a  local 
pathological  proceaj.  Anttiu'  corroborates  to  a  great  extent  the  demonstra- 
tion i>f  Binswanger.  In  hia  vasen  the  cellular  elements  of  the  cortex  weift 
not  only  ru<limeDtary,  but  were  much  diminished  in  number.  Recently  tha 
examination  of  two  more  cases  was  made  by  Otto',  who  tbund  in  the  cortex 
of  the  smallest  of  the  convolutions  a  defective  development  of  the  eelli^ 
especially  the  pyramidal  cells,  and  nn  entire  ah^iice  of  the  giant  or  lar^ 
pyramids.  But  In  addition  to  this  he  describes  two  zones,  light  grav  in 
color,  beneath  the  cortex  and  intersperseii  in  the  Bubeortit-al  layer.  The 
extent  of  these  varied.  On  examiuation  they  proved  to  be  rudimeulAry 
giuigliou  cells. 


■  ChUrl :  Jkhibucb  fllr  Klnderb«Ukunde,  N.  F.,  i 


■X  Mlrkrc«jTle,  ArcMv  far  Pi^icbl&trfe.  Bd,  iitll. 
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Corresponding  with  the  rudimentary  character  of  the  pyramidal  cells  of 
the  cortex  is  to  he  found  a  smallness  in  these  cases  of  the  pyramidal  tract, 
and  the  pyramid  in  the  medulla  oblongata.  Heschl',  who  first  described 
microgyria,  concluded  that  its  cause  was  due  to  an  arrested  development  in 
the  subcortical  region,  and  that  by  reason  of  the  continuous  growth  of  the 
cortex,  it  being  restricted  in  eitpansion  by  the  arrest  below,  necessarily 
curled  itself  into  numerous  divisions  or  gyr'u 

No  exhaustive  study  of  the  microscopical  features  of  the  cortex  in  micren- 
cephaly has  as  yet  been  made.  Thus  far  there  has  been  observed  a  de- 
crease in  the  neuroglia  and  a  defective  or  imperfect  development  of  the  cor- 
tical cells.  Sachs'  examined  the  brain  of  a  child  with  arrested  cerebral 
development  and  found  marked  changes  in  the  structure  of  the  small  and 
large  pvramid  cells.  Almost  all  of  these  were  defective.  Some  were  with- 
out nucleus  and  nucleolus  ;  in  others  these  were  present,  but  surrounded  by  a 
"  detritus-like  mass."  In  his  case  there  were  no  indications  of  a  previous 
encephalitic  process,  nor  could  he  demonstrate  any  morbid  changes  in  the 
neuroglia.  The  changes  in  the  cells  described  by  Sachs  seem  to  be  analo- 
gous to  those  occurring  in  microgyria  described  by  Chiari,  Binswanger,  An- 
ton, and  Otto. 

Absence  of  Special  Lobes,  Associated  with  micrencephalia  and  microgyria 
are  cases  of  cerebral  malformation  in  which  partial  and  complete  absence 
of  special  lobes  of  the  cerebrum  occur.  The  lobe  most  frequently  absent  is 
the  frontal,  next  in  frequency  is  the  occipital.  Ziegler*  describes  a  case  of 
this  form  of  cerebral  hypoplasia  in  a  deaf  mute  in  whom  the  left  occipital 
lobe  was  entirely  absent,  the  parietal  defectively  developed,  and  its  convolu- 
tions showing  a  typical  microgyria.     (See  Fig.  74.) 

It  is  extremely  difficult  to  assign  a  reason  fer  these  cases  of  malformation. 
Why  an  arrested  development  should  be  limited  to  a  few  lobules  or  to  an 
entire  lobe  without  any  discoverable  pathological  condition  in  the  hemis- 
pheres seems  to  be  inexplicable,  excepting  on  the  ground  of  some  local 
cause.  In  some  of  these  cases  thickening  of  the  pia,  indicating  a  former  in- 
flammatory process  in  that  membrane,  has  been  described. 

Another  malformation  occurring  at  timas  with  micrencephalia  is  junction 
of  the  two  cerebral  hemispheres.  Cases  of  the  same  anomalous  develop- 
ment also  occur  independently.  The  junction  is  not  usually  complete, 
the  longitudinal  fissure  being  present  in  part,  so  that  the  cerebrum  gives 
more  the  appearance  of  two  hemispheres  connected  by  bridges  of  cerebral 
tissue  which  cross  the  fissure  interrupting  it.  The  connection  may  occur 
abo  at  the  base  as  well  as  upon  the  dorsal  surface.     (See  Fig.  76.) 

The  somatic  accompaniments  of  micrencephalia  are  referable  to  arrests  of 
development  in  other  parts  of  the  bodv. 

From  birth  a  micrencephalic  child  is  easily  recognized  by  the  small  size 
of  the  head  and  the  relativelv  large  face.  This  difference  is  more  apparent 
lu*  the  child  increases  in  age,  for  while  the  head  seems  to  stand  still  in  devel- 
opment, the  face  grows  steadily,  emphasizing  the  original  difference. 

Very  frequently  there  is  an  absence  of  the  intermaxillary  bone,  giving 
ri^  to  harelip.  Clefl  palate  is  sometimes  an  accompaniment.  The  nose  Ls 
bnmd  and  appears  to  sink  into  the  face,  giving  a  peculiar  expression.  The 
skull  in  its  entirety  shows  usually  a  prognathL**m  which  is  well  marked 
whenever  it  occurs.     (See  Fig.  75). 

The  extremities  are  the  seat   of  malformations,   such   as   shortening   of 

^  Henchl :    Ueber  die  vordere  quere  SchUfenwlndunR  des  menachllchen  Grosshirns.  Wien.  1878. 
*  B.  Sachs.    On  Arrested  Cerebral  DeTelopment.  with  Special  Reference  to  its  Cortical  Patbolofry. 
Joamal  of  Nerrous  and  Mental  Diseases.  1887,  toI.  xiv.  p.  541. 
>  Ernst  Ziegler  :    Lehrbucb  der  Speciellen  Pathologic,  t  Audage,  Jeun.  1892,  p.  324. 
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tlie  limbs,  defective  or  absmt  toes.  One  limb  mti}'  be  fiilly  developed  aad'fl 
the  other  be  atrophic.  Club-foot  and  contraction  of  teudons  are  not  infr&-.  J 
ijueut.  I 

The  general  cnus'es  meutioued  in  the  beginning  of  this  chapter  have  their  J 
influence  in  the  production  of  micrencephalia. 


Pig.  T5.    Pbotogmph  of  mLcreiHwpllaUr  child,  one  itj  old  (Wili.e,  A 

Flg,7e.    Brain  of  Ibe  same,  showing  (ImpllcllTlQ  coniolutiant  nad 
hcmiipherra  nre  aa; mmetrloii]  audsre  iiniteJ  la  IboiiruoeuordevelopDieiiC,  lb 
being  iDlerrupted. 

Heredity,  alcohol  ism,  and  syphilis  in  the  parents  are  important  iactore  Ibrl 
its  development.  Maternal  impressions,  fright  on  the  part  of  the  pregnant^ 
mother,  are  no  less  influential  causative  features  in  the  production  of  this  de-fl 
velop mental  arrest. 

The  hypothesis  of  Carl  Vogt,  that  those  cases  of  micrencephalia 
like  formation  of  Assures  and  convolutions  were  simply  cases  of  atavism,  can 
have  no  claim  to  onr  recognition.  The  researches  of  Aeby,'  Bischoff,*  San- 
der,' Mierjajewsky,'  Virchow,'  and  others  have  given  this  theory  its  quietus. 
The  generally  accepted  opinion  of  all  now  regards  micrencephalia  as  a  result 
of  a  cerebral  developmental  arrest  which  is  occasioned  by  special  causes  vary- 
ing with  each  case.  The  special  CMUses  may  be  a  hydrocephalus  intemus,  A 
narrowing,  obliteration,  or  defeutive  development  of  the  carotid  artery,  a  d^ 
fective  cranial  development,  local  pathological  proccissw,  such  as  an  ependy- 
mitis,  or  a  traninatism  occurring  in  iitero.  Porencephalia  and  micrencephalw 
are  not  infrequently  associated  and  are  etiologically  mutually  dependent  il 
some  cases. 

Persona  alBicted  with  micrencephalia  rarely  reach  adult  life,  A  few  caM 
have  been  reported  of  micrencephalic  idiots  who  have  reached  an  age  a 
forty  years.  As  a  usual  thing  some  intercurrent  affection  ends  their  career 
early.  In  fact,  micrencephalies  have  little  power  of  resisting  disease,  and  su* 
cumb  to  pulmonary  and  infectious  affections  in  infancy  and  childhood. 

The  lite  history  of  some  of  theee  sufferers  is  the  same  as  that  of  all  idtot&' 
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In  them  there  is  an  absolute  lack  of  all  mental  co-ordination.  The  idiocy  is 
extreme,  and  9II  the  higher  mental  functions  are  absent.  They  give  no  sign 
of  receivine  or  registering  any  mental  impressions.  Others  show  a  less  high 
d^ree  of  idiocy,  and  give  indications  of  defective  mentality,  with  few  signs 
of  any  ideational  life.  Some  of  them  can  be  taught  simple  mechanical  pur- 
suits. 

The  motor  innervation  is  seriously  affected  in  most  cases.  This  defective 
innervation  may  vary  from  a  slight  paresis  to  an  absolute  paralysis.  Some 
are  unable  to  perform  any  voluntary  motion  whatever,  others  are  able  to 
walk  and  even  run.  The  most  frequent  condition  of  defective  motor  inner- 
vation is  a  paretic  condition  of  the  extremities  of  such  a  nature  that  while 
such  patients  may,  when  recumbent,  move  their  limbs  to  some  extent,  they 
are,  when  erect,  helpless  and  unable  to  walk.  (See  chapter  on  Cerebral  Pal- 
aeB  of  Childhood.) 

CkmTulaons  more  or  less  general  are  occasionally  observed.  They  are 
QRially  ffeneral  in  character.  True  epilepsy  associated  with  micrencephalia 
k  not  a  frequent  manifestation. 

TrattlBieiit.  The  treatment  of  these  conditions  is  practically  the  treatment 
given  to  idiots  and  imbeciles.  It  is  the  subject  of  anxious  consideration 
to  the  parents  of  these  unfortunates.  The  family  physician  is  usually 
brought  into  the  council,  and  thus  much  depends  upon  his  decision  in  this 
matter ;  every  physician,  be  he  neurologist  or  general  practitioner,  should 
be  acquainted  with  the  essential  principles  underlying  the  treatment  of  the 
remits  of  these  defective  states. 

Before  the  lack  of  mental  development  becomes  apparent  the  physician 
may  be  called  upon  to  treat  the  child  for  the  paralysis  which  is  so  often  the 
mo^  pronounced  feature  in  these  cases.  This  is  to  be  treated  by  the  same 
means  as  are  paralyses  from  cerebral  disease  in  the  adult,  the  consideration 
of  which  will  be  found  in  Chapter  XV,  and,  further,  in  the  chapter  on  "  The 
Cerebral  Palsies  of  Childhood."  The  contractures  which  so  often  invade  the 
paralyzed  limbs  are  especially  troublesome  conditions  to  remedy.  Systematic 
exercise  of  muscular  groups,  both  actively  and  passively,  should  be  put  in 
practice  early.  To  assist  in  this,  electricity,  massage,  calisthenics,  and  light 
gymnastic  exercise  should  be  brought  into  requisition.  These  means  should 
not  be  neglected,  as  they  are  the  most  important  in  producing  a  somewhat 
Uiiefiil  limb.  Especially  are  they  serviceable  in  spastic  conditions  of  the 
extremities.  Physical  exercise  and  g}'mnastic  work  must  always  be  made 
commensurate  with  the  physical  power  and  strength  of  the  patient.  They 
should  never  be  permitted  to  be  carried  to  the  point  of  fatigue.  There  is  no 
doubt  that  in  some  of  these  cases — in  those  whose  mental  weakness  is  not  of 
a  high  grade — that  the  potential  of  mental  development  is  increased  by  these 
means. 

Still  more  important  should  be  the  consideration  given  to  developing  a 
useful  hand.  On  such  a  result  much  of  the  patieiit^s  future  contentment 
deiiends.  In  thb?  connection  it  should  be  remarked  that  it  is  useless  to 
attempt  remedial  measures  late.  The  earlier  they  are  put  into  execution  the 
jrreater  will  l)e  the  chance  of  success.  Such  a  n»sult  will  fail  in  those  cases 
w  which  the  mental  weakness  is  of  a  high  degree.  When  it  is  impossible  to 
arouse  or  excite  attention  on  the  part  of  the  subject  it  is  useless  to  continue 
treatment  in  this  direction.  This  is  almost  invariably  iinpcwsible  in  idiots 
exhibiting  a  high  degree  of  mental  defect.  If  the  faculty  of  attention  can 
W  excited  or  develope<l  there  will  be  promise  of  a  great  deirree  of  success  in 
developing  other  mental  faculties  and  the  physical  powers.  The  elder 
S^jruin,  to  whom  we  are  certainly  indebted  for  an  exhaustive  investigation 
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f  lliia  aubject,'  cerlaiuly  deser\-e«  credit  for  hia  woi 
3(1  up  a  new  career  for  these  uufortunatee.  A  penq 
ireftil  studv  of  ihem  are  absolutely  eseential  to  all 
)f  the  weak-minded. 

iflioD  as  to  the  heat  hygeiiic  eurroundings  should  hei 
an,  whether  the  child  be  treated  ut  hoine  or,  prefer 
weak-minded  children.  Fresh  air  and  wholesome- 
itiala.  Soft  and  fluid  food  should  be  given  tu  those ' 
)  masticate,  and  to  those  who  swallow  with  dilfiai 
development  of  or  paresis  of  the  muscles  of  deglutjl 
be  corrected  bv  the  proper  remedial  agents.  Here^ 
-called  scrofulous   manifestations  of  tuberculosis,  1 

I  somewhat  to  the  achievement  of  succe^fuUy  oomba 
s  and  defects.  If  the  condition  l>e  the  result  of  d 
■an  hereditary  syphilis,  therajteutic  agents  will  do  1 
it  always  that  ant i -syphilitic  treatment  Vi-ill  insure  B 
ts,  startling  as  they  may  appear,  are  borne  out  hm 
onditions  which  we  are  callea  upon  to  treat.  No  tS 
place  Der^'e  elements  aud  nerve  tracts  K'hich  hare  1 
,  nor  develop  nerve  structures  which  have  been  ana 

embryobgieal  development.  | 

nr  feature  in  the  treatment  of  these  feeble-minded  ■ 
mal.  Under  this  we  would  speak  of  awakening  I 
?r  of  speech,  of  inducing  the  power  of  thought,  ana 
it  hopeless  task  of  developing  a  moral  sense,  which  ■ 
ecility  and  idiocy.  To  attain  any  degree  of  succeasl 
child  be  removed  &om  home  influences-  Mothetu 
it,  a  fault  which  is  most  injurious  when  manifested  ton 
:hers,  ns  a  rule,  are  impatient  and  irritable,  are  ^1 
'spare  the  rod  and  spoil  the  child,"  Punishment  I 
:he  means  of  producing  good  iu  the  idiotic  or  imbw 
lined  by  seventj'.  Do  not  advise  the  use  of  the  net 
deal  punishment.    Above  all,  eujoin  patience  and  ■ 

will  Im  attained  by  kindness  toward  these  unfortuiM 

II  the  correctional  instruments  in  the  world.  As  sbn 
■emoved  from  the  injudicious  influence  of  ita  parenti^l 
ion  for  the  weak-minded.  This  should  be  done  as  (■ 
i  it  is  possible  to  And  a  physician  trained  in  the  educd 
to  undertake  the  care  of  a  few  of  these  patients.  In 
Tibecile  child  to  an  institution  be  repugnant  to  pareS 
rse  is  the  best  in  the  vast  majority  of  cases,  a  trial  mig 
1  kindergartnerin.  The  object-method  of  teaching  th< 
1  the  only  system  which  has  produced  any  good,  T 
spected  under  any  circumstances.  It  is  not  practfi| 
iou  OS  to  space,  to  lay  down  the  rules  which  should  M 
i\,  aud  manual  training  which  these  children  shouliB 

wet  of  conditions,  the  cerebral  defect  may  be  of  such 
IF  of  speech  is  wanting.  Home  of  these  patients  may  ni 
lecause  they  cannot  register  impressions,  or  because  IheJ 


These  defects  are  all  too  common  among 
3  but  a  waste  of  time  and  energy  to  attempt 
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tional  measures.  All  that  should  be  done  in  these  cases  is  to  pay  attention  to 
the  oontrol  of  the  sphincters  of  the  rectum  and  bladder.  These  patients  should 
be  led  to  the  closet  at  definite  periods  and  kept  there  until  they  have  voided 
the  contents  of  the  bowels  and  bladder.  In  some  cases  there  is  a  lack  of 
control  of  these  sphincters,  and  these  unfortunates  are  in  a  constant  condition 
of  filth.  Under  these  circumstances,  the  rule  of  having  them  led  to  the 
closet  at  stated  intervals  and  the  careiul  use  of  strychnine  internally  may 
lemedv  this  feature. 

Their  attention  may  be  developed  by  giving  them  bright-colored  objects 
with  which  to  play,  and  placing  them  in  the  company  of  other  children  in 
the  institution.  The  social  element  in  these  places  seems  to  exercise  a  benefi- 
cent influence. 

With  those  having  a  higher  mental  development  the  features  of  all  these 
educational  institutions  should  be  directed  to  manual  training.  The  use  of 
tools  is  easily  learned  by  them,  and  imbeciles  may  become  fair  laborers,  and 
even  faxt  artisans.  Some  have  been  taught  agriculture,  others  carpentering, 
phistering,  and  a  few  others  plumbing.  These  are  fields  in  which  they  may 
become  useful  members  of  society.  This  training  should  only  be  attemptea 
ia  those  grades  of  imbecility  in  which  the  educational  system  adopted  has 
produced  the  ability  to  form  conceptions  and  simple  judgments.  At  no  time 
should  the  physical  development  oe  slighted,  for  it  is  almost  axiomatic  in 
these  cases  that  the  potential  of  mentai  development  is  increased  by  the 
attention  bestowed  to  acquiring  a  good  physical  development.  Of  course, 
physical  hindrances,  such  as  contractures,  snould  be  removed.  The  orthopedic 
surgeon  should  correct  by  tenotomy  and  the  usual  special  surgical  measures 
these  obstacles  where  he  can. 

Success  in  manual  training  is  aided  by  the  faculty  of  mimicry  and  imita- 
tion, which  these  patients  possess  in  a  marked  degree.  We  can  readily  get 
an  imbecile,  and  occasionally  an  idiot,  to  use  a  tool  in  the  way  that  he 
has  seen  it  used.  Thus  the  use  of  the  saw,  the  hammer,  the  spade  the, 
plough,  may  be  put  to  good  purpose  both  for  the  object  of  exciting  the  pa- 
tient's interest  and  increasing  his  physical  powers. 

As  to  the  moral  training,  in  a  large  proportion  of  these  patients  little  can 

be  done.     It  seems  almost  impossible  to  awaken  their  moral  sense.     This  is 

owing  to  their  defective  cerebral  development,  and  is  a  common  feature 

among  imbeciles.     The  term  of  moral  insanity  has  been  applied  to  these 

eases,  a  classification  which  seems  to  me  to  be  useless.     The  term  imbecility 

implies  the  defective  development  of  mental  faculties.     The  moral  faculty  or 

sense  is  certainly  included  among  the  mental,  and  as  such  is  defective  to  a 

greater  or  lesser  degree  in  all  imbeciles.     Hence,  when  we  speak  of  imbeciles, 

that  term  includes  the  cases  of  so-called  moral  insanity.     As  just  stated,  it  is 

almost  useless  to  attempt  to  awaken  in  these  unfortunates  the  moral  sense.    I 

know  of  no  means  yet  applied,  either  philanthropic,  educational,  correctional, 

or  penal,  which  has  b€«n  attended  with  success.     In  fact,  it  is  questionable 

whether  in  those  cases  in  which  the  moral  sense  is  lacking,  or  very  defective, 

it  is  wi>«e  to  carry  on  any  educational  training,  for  by  it  you  simply  increase 

the  |)ower  of  these  beings  to  do  injury  and  harm.     Tiike  believes  that  this 

class  of  iml)eciles  should  be  isolated  and  sul)jecte<l  to  detention  and  restraint 

in  a  suitable  institution,  where,  he  thinks,  that  by  a  uniform,  temperate,  and 

positive  restriction  their  existence  may  be  made  useful. 

During  the  past  few  years  physicians  had  been  le<l  by  the  rei>ort  of  suc- 
cessful cases  to  turn  the  treatment  of  some  of  tlu^st^  cit<t»s  over  to  trie  surgeons, 
who  have  j)erformed  craniectomy,  tappo<l  the  ventricles,  and  performed  sun- 
<lry  other  o(>erations  in  their  desire  to  correct  these  states  of  arrt^sted  develop- 
ini'Dt.     Notwithstanding  the  h  priori  al>»urdity  of  craniectomy  as  a  corrective 
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agent,  siirgeona  have,  nevertheless,  performed  the  uperation  with  the  hope  <^. 
suceeffi.  rime  and  experienee  have  proven  the  fakity  of  their  statistics  and 
the  absolute  uBelessDess  of  such  a  surgical  proeedurc.  I  should  advise  aQ. 
phyBieians,  therefore,  to  try  other  than  surgical  means.  The  operation  is  nov 
tailing  into  disuse  in  these  coses,  as  it  deserves,  for  it  certainly  had  no  rational 
excuse  for  its  existence. 

Developmental  DEt-EtT  of  Cehebellum.  The  cerebellum  is  likewiao 
the  seat  of  defective  development.  It  may  be  totally  abaent  or  simply  show 
on  arrested  development  of  one  or  more  lobes.  Asymmetry  of  the  cerebel- 
lum without  any  discoverable  pathological  procesB  wliich  might  occasion  it  ii 
not  rare. 

Even  the  gyri  of  the  cerel>ellum  ma^  be  the  seat  of  a  microgyria.    Tbesft 
conditions  are  sometimes  associated  with  micrencephalia  and  may  occur 
tirely  independent  of  any  developmental  defect  in  the  cerebrum. 

Total  al»ence  of  the  cerebellum  is  rare.  The  celebrated  case  of  Combetta^ 
cited  by  Louget,'  deserves  mention.  In  this  case  in  place  of  the  cerebelluBt 
there  was  found  a  hemispherical  gelatinous  mass  which  was  attached  to  the 
medulla  by  two  similar  ]>ediclea  upon  which  were  two  masses  or  accumula* 
tions  of  isolated  and  separated  wliite  substance  of  the  size  of  peas.  Then 
was  no  fourth  ventricle,  no  trace  of  a  pons. 

The  most  frequent  form  of  cerebellar  arrest  is  a  rudimentary  condition  of 
one  or  more  lobes.  One  hemisphere  of  the  cejebellum  may  l>e  diminished  U> 
such  an  extent  that  it  forms  but  a  nidimentary  appendajie  to  the  otheta. 
When  microgyria  of  the  cerebellum  is  present  it  shovre  the  same  general 
features  as  microgyria  of  the  cerebral  hemispheres.  In  ihwe  cases  the  Pur- 
kinje  cells  are  small  and  riefcctively  developed,  and  the  nucleus  dentatus  ' 
rudimentary. 

The  fiaaurea  which  divide  the  ccrebelluai  into  lobes  do  not  mu  parallel  to 
the  {Kisterior  margin  of  the  cerebrum,  hut  assume  a  position  at  right  angles 
to  it. 

The  most  important  feature  of  arrested  development  of  the  cerebellui 
the  rudimentary  condition  of  the  tracts  to  which  the  cerebellum  serves  as  lU) 
intercalar  ganglion.  Thus  the  pons  is  diminished  in  size,  as  is  the  restifonn 
body  and  tne  tegmenti  hrachium.  One  or  the  other  of  the  olivair  bodies  it- 
rudimentary  according  to  the  lobe  of  the  cerebellum  which  is  involved.  Th» 
medulla  itself,  therefore,  becomes  involved  in  the  malformation ;  it  is  dimin- 
ished in  size,  asymmetrical,  and  presents  a  defective  or  absent  olivarj-  emi- 
nence. If  the  cerebellum  be  buat«rallv  involved,  both  olivary  bodies  will 
be  rudimentarily  developed ;  if  but  one  nemisphere  be  the  sent  of  the  defect, 
the  opposite  olivary  body  is  the  one  which  is  rudimentary.  In  a  cose  de- 
scribed bv  Huppert,*  he  found  the  crura,  pons,  medulla,  and  tholami  much 
smaller  than  normal. 

Symptomatology.  It  is  impossible  to  make  n  diagnosis  of  this  defect  dur- 
ing life,  for  there  are  no  symptoms  which  characterize  it.  Those  which  have 
been  noticed  are  common  with  micrencephalia ;  tlius,  there  is  idiocy  or  imbe- 
cility, a  paretic  condition  of  the  extremities,  and  a  motor  inco-ordiuatioa. 
The  ataxia  posseBses  no  special  characters,  however. 

Heterotopia  of  the  Gray  Substance.  An  interesting  deviation  from,' 
normal  cerebral  structure  is  thai  condition  of  excessive  focal  growth  of  gray 
malt«r  which  occurs  in  abnormal  situations  in  the  white  substance  of  tha 
brain.  The  favorite  sites  of  this  development  are:  I.  Near  the  ganglionic 
masses,  the  thalamus,  and  caudate  nucleus;  2.  Near  the  walls  of  the  ven- 
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trides,  more  frequently  the  lateral  ventricles ;  3.  In  the  white  subetance  of 
the  cerebellum  between  the  corpus  dentatus  and  the  cerebellar  cortex. 

It  was  first  pointed  out  by  Virchow*  that  these  insular  accumulations  of 
ganglionic  material  had  no  direct  communication  with  the  cerebral  cortex. 
And  yet  it  appears  to  us  that  these  masses  which  in  their  microscopical  ap- 
pearance do  not  deviate  from  the  true  structure  of  the  cortex,  being  formed 
of  eanfflionic  cells,  nerve  fibres,  and  neuroglia,  must  have  a  direct  relation 
with  the  gray  mantle,  for  their  identitv  in  structure  and  their  situation 
denote  them  as  offihoots  or  detachments  n-om  the  cerebral  ganglionic  forma- 
tion. Their  position  seems  to  be  due  to  two  factors.  First,  the  development 
of  the  subcortical  tracts  may  occur  in  an  abnormal  or  aberrant  position,  de- 
taching from  the  parent  mass  some  of  the  original  ^ray  of  the  nemispheric 
vencles,  or  of  the  prosencephalon  during  the  invasion  of  that  part  of  the 
foetal  brain  by  the  developing  fibre  systems.  Second,  the  original  embryo- 
logical  ganglionic  units  may  nave  assumed  from  the  beginning  an  abnormal 
position,  and  are  subsequently  caught  or  entrapped  in  the  developing  fibre 
gystems  which  developed  in  a  normal  course.  On  any  other  supposition  the 
aberrant  position  of  these  masses  cannot  be  satisfactorily  explained. 

The  cerebellum  seems  to  be  more  frequently  the  seat  of  this  abnormality 
than  the  cerebrum.  Perhaps  this  preponderance  is  due  to  the  fact  that  the 
fibre  systems,  because  they  are  concentrated  in  the  cerebellum  in  a  smaller 
area,  are  more  apt  to  entrap  some  of  its  cortical  or  ganglionic  gray  than  where 
these  systems  are  relatively  less  concentrated. 

When  it  occurs  in  the  cerebrum  the  site  of  selection  is  near  the  ventricu- 
lar walls.     This  is  the  situation  of  these  masses  in  two-thirds  of  all  the  cases.' 

Its  occurrence  in  the  cerebrum  was  found  by  Meschede'  in  cases  of  epilep- 
tic insanity.  Otto,  however,  has  found  it  in  apparently  perfectly  healthy 
individuals.  Spitzka,*  however,  says  that  "  heterotopia  of  the  gray  substance 
in  the  cerebrum  must  be  always  regarded  as  an  abnormal  occurrence ;  in  the 
cerebellum  it  may  be  found  in  perrectly  healthy  individuals."  When  heter- 
otopia does  occur  in  persons  who  during  life  have  shown  a  defective  mental 
integrity  its  occurrence  must  be  assumed  as  an  indication  of  a  cerebral  mor- 
phological stigma. 

Cerebral  Hyperplasia.  A  re<lundancy  in  development  of  the  essential 
cerebral  elements  may  occur  independently  of  a  pathological  process*,  and  be 
associated  with  errors  in  the  developmental  growth  of  both  the  gray  and  the 
white  sulwtance.  When  both  are  mcreased  there  results  a  condition  of  ma- 
crencephalia,  or  hypertrophy  of  the  brain. 

When  the  gray  matter  alone  is  involved,  it  is  only  so  in  limited  area, 
always  on  the  surface.  Here  they  form  small  rounded  excrescences,  which 
are  usually  about  2  mm.  in  diameter,*  and  which  are  directly  connected  with 
the  cortical  layer  beneath.  Their  most  frequent  site  is  over  the  convexity 
of  the  frontal  lobes,  lying  at  times  free  on  the  gvri,  at  others  on  the  cortex 
within  the  sulci.  Their  size  varies  from  that  of'  a  millet-seed  to  that  of  a 
bean,  although  the  smaller  growths  are  the  m<Kst  common. 

Micropcopicallv,  these  masses  show  an  analogous  structure  to  that  of  the 
cf>rtex,  the  ganglionic  cells,  however,  being  usually  smaller. 

Mncrenrephaim,  or  hypertrophy  of  the  brain,  is  not  of  very  freijuent  occur- 
rence. It  IS  not  to  be  referre<l  to  an  accjuired  pathological  process,  but  to  a 
congenital  excess  of  growth  of  the  brain.     The  size  of  the  brain  may  be 

»  R,  Vlrehow:  Virohow's  Arcbl?.,  Bd.  xxxvili.  p.  138. 

'  R.  Otto :  Vlrcbow'8  ArcblT.  Bd.  ex.  p.  bl  et  8e<i. 

>  MeKbede :  Vircbow's  Arcbiv/Bd.  Ivi. 

«  SpiukA :  Tbe  Sonuttic  EUologrof  Inmnity.  American  Journal  of  XeuroloRv  and  Psycbiatry,  1HM>. 

^  Otto :  Ceber  byperpUsU  der  Hlrorinde,  etc.,  Vircbow  Arcbiv.  Bd.  ex.  li^f. 
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extreme;  thus  Ziegler'  reports  a  brain  of  a  twenty-year-old  ^rl  which 
weighed  1857  grammea;  Virchow,'  that  of  a  three-year-old  child,  which 
weighed  1911  grammea;  and  Landousi'  one,  1590  grammes  in  weight.  The 
enlargement  may  be  partial  or  general,  and  is  due  to  an  increase  in  the 
roglia.  The  brain  cortex  ia  thicker  than  normal,  this  increase  being  mostly 
confined  to  the  Biiperfieial  or  so-called  barren  layer,  Notwithstanding  ibe 
inurense  in  depth  of  the  gray  cortex,  the  ganglionic  elements  do  not  seem  to 
be  increoMHl  in  number.  The  augmentation  of  eortical  growth  depends  upoo 
the  increase  in  the  connective-tissue  formation.  This  is  more  apparent,  how- 
ever, throughout  the  white  substance. 

The  skull  gives  evidences  of  internal  pressure,  the  head  showiug  a  com- 
mensurate enlargement.  The  bones  of  the  sknll  are  thin  and  the  fiwurea 
separated.  The  articular  cartilages  of  the  base  are  suffused  and  reddened. 
On  opening  the  skuU  the  dura  is  found  adherent  to  the  cranium.  The  gyri 
are  flattened. 

This  disease  in  one  of  childhood.  The  child  is  either  bom  with  the  anoma- 
lous cerebral  condition,  or  it  ia  developetl  soon  after  binh.  The  enlargement 
of  the  skull  is  of  sucli  a  character  that  one  is  apt  to  make  a  hasty  diagnoeil 
of  hydrocephalus  congenitue.  The  shape  of  the  enlargement  ia,  however, 
difierent,  the  outlines  of  the  skull  beittg  angular,  while  in  hydrocephahts  it  a 
round  and  the  head  globular.  Fletcher  Beach'  gives  the  following  points  <rf' 
distinction  between  the  two:  "The  enlargement  of  the  skull  in  cerebral 
hypertrophy  is  more  marked  just  aliove  the  superciliary'  ridges  than  at  the 
temples,  and  the  foutanelle  is  often  depresseil  instead  of  being  full  and  elastic" 

Fagge,  in  commenting  on  this  condition  of  the  fontanelJe,  judges  it  a 
inconsistent  with  the  accounts  which  have  lieeu  given  of  the  dura  mater 
bulging  as  soon  as  the  calvaria  was  opened. 

The  etiologj-of  this  affection  is  yet  unsettled.     Alcoholism  of  the  parents, 
syphilis,  and  rhachitis  have  all  been  spoken  of  as  a  possible  cause,     Tr 
tiam  to  the  infant's  head  is  also  cited  as  a  factor. 

Clinically,  the  disease  manifests  itself  in  imbecility  or  idiocy,  paresis  of  the 
extremities,  as  shown  by  the  lolling,  tottering  walk,  <lrowsioesB,  and  epilepti* 
form  convulsions. 

Encephalocele  and  Other  Defects.  There  are  certain  malforma- 
tions of  the  brain  which  are  commonly  associated  with  defects  in  the  cranial 
bones.  These,  which  include  aneucephalia,  which  is  described  on  page  317, 
may  l>e  summed  up  as  follows :  Eocepnalocele,  cyclopia,  and  arhiuencephalia. 
The  cause  of  these  defects  lies  in  an  arrest  of  development  of  the  structures 
of  the  mesoblast,  which  are  involved  in  the  formation  of  the  cranial  bones. 
The  cranium,  like  the  spinal  column,  is  formed  from  the  mesoblast  by  the 
development  of  protovertebral  masses  situated  on  either  side  of  the  neural 
tube;  these  finally  coalesce  and  include  the  central  nervous  system  in  their 
interior.  When  they  fail  to  unite  dorsally  they  leave  a  cleft  through  which 
the  brain  or  the  spinal  cord  may  protrude.  To  this  condition  are  applied  the 
terms  of  cranioschiais  and  rachischisis,  respectively.  Sometimes  t)oth  the 
brain  and  spinal  cord  are  uncovered,  a  condition  which  is  culled  cranio- 
rachischisis.  The  cause  of  the  non-closure  of  the  bony  canal  is  ascribed  to 
an  accumulation  of  fluid  in  the  canal  and  to  external  pressure. 

When  the  cranial  vault  fails  to  close  either  from  an  arrest  of  development 
of  the  bonv  structures  or  from  causes  arising  within  the  cavity,  the  bnua 
forces  itsel? .through  the  opening,  producing  a  tumor  on  the  surfece  of  thft 

I  ZleKler:  Lehrbuch  der  snecielliiii  PalholDglschen  . 
It  Medicine,  toI. 
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head.  The  tumor  may  consist  of  the  meninges  alone,  which  are  pressed  out- 
ward by  an  accumulation  of  fluid  within  the  subarachnoidal  space,  or  the 
brain  itself  may  form  with  them  part  of  the  tumor.  In  the  latter  case  the 
condition  is  called  meningo-encephalocele.  The  membranes  at  times  do  not 
appear  in  the  hernial  protrusion,  and  the  brain  covered  with  remnants  of  pia 
alone  forms  the  tumor.  This  is  called  encephalocele.  When  the  hernia  is 
formed  of  the  meninges  alone  the  condition  is  called  meningocele.  Some- 
times when  hydrocephalus  intemus  is  present  the  distended  ventricle  forms 
with  the  brain  substance  a  part  of  the  tumor.  When  this  occurs  there  is 
present  a  hydrencephalocele.  Usually  these  hernial  tumors  are  covered 
with  the  skin  of  the  scalp ;  in  some  cases,  however,  this  is  even  absent,  and 
the  tumor  is  devoid  of  covering. 

The  position  of  the  protruding  mass  varies.     Miller,*  who  carefully  ana- 
Ivzed  fortv-two  cases  which  had  come  under  his  observation,  found  that  the 
most  frequent  position  for  these  hernias  was  the  anterior  portion  of  the  skulL 
Of  his  cases  tlurty-four  occurred  in  this  situation,  while  only  eight  occurred 
in  the  r^on  of  the  occiput.     Of  the  former  the  most  frequent  were  those 
in  the  naso-frontal  region.     Among  these  cases  there  was  none  that  occurred 
at  the  base  of  the  skull.     The  character  of  these  tumors  was  as  follows : 
Encephalocele,  17  cases;  hydrencephalocele,  20  cases;  the  rest  being  men- 
ingoceles.    Another  noteworthy  feature  of  his  observation  was  that  the  occi- 
pital hemise  were  almost  invariably  meningoceles,  while  the  sinciput  hernia 
were  either  encephaloceles  or  hydrencephaloceles.     In  other  woros,  cerebral 
protrusions  were  extremely   rare  in   the  occipital   regions  and  meningeal 
protrusions  equally  rare  in   the  frontal  region.     These  observations  would 
seem  to  militate  f^inst  the  theory  formerly  held,  that  it  was  owing  to 
the  position  of  the  Ketal  head  in  utero  that  hernial  protrusions  when  associ- 
atecl  with  conditions  of  increased  intra-cerebral  pressure  occurred.     The  occi- 
put being  the  region  of  the  cranium  most  dependent  in  the  uterine  cavity 
oughty  hence,  to  be  the  seat  of  hernial  protrusions  more  frequently  than  the 
sinciput ;  but  the  observations  of  Miller  show  that  occipital  hemise  occur  in 
less  than  twenty  per  cent,  of  all  cases.     That  increased  cerebral  pressure  from 
excessive  secretion  of  fluid  within  is  the  cause  of  these  hernias  there  can  be 
no  doubt,   but  that  it  is  the  main  cause  cannot  be  affirmed.     Some  other 
factor  independent  of  the  cranial  defect  Ls  operative  in  the  causation  of  these 
malformations.     Adhesion  of  the  amnion  to  the  cephalic  end  of  the  embryo 
is  most  probably  an  important  etiological  factor  in  the  proiluction  of  this 
omdition  when  congenital.      Changes  arising  from  diseased  states  of  the 
meninges,  which  render  the  membranes  of  the  brain  less  resistant,  may  be 
another  cause. 

Sex  does  not  appear  to  have  any  influence  in  the  production  of  these 
hemiie,  since  they  occur  about  ec|ually  as  often  in  the  female  as  in  the  male 
infants. 

Maternal  impressions  and  fright  or  other  psychical  shocks  are  the  chief 
inciting  causes  of  these  malformations. 

The  size  of  these  tumors  varies  from  that  of  a  hazelnut  to  that  of  a  two- 
year-old-child's  head  (Miller). 

Sincipital  protrusions,  according  to  their  sites  of  exit  from  the  cranial 
cavity,  are  divided  into  naso-frontal,  niuso-ethmoidal,  and  naso-orbital,  for 
each  of  these  articulations  may  be  defective  and  ser\*e  as  the  origin  of  escape 
of  the  extruded  mass.  Any  of  the  membranous  parts  of  the  infant  skull 
may  be  the  seat  of  these  tumors,  though  the  lateral  a-^pect  of  the  skull  does 
not  seem  to  be  a  seat  of  selection  for  them  ;  still  thev  occur  there  a  little  less 

>  N.Tb.  MiUer :  Ein  Seltener  FaU  vonGekirnbruch,  Jahrb.  de  Kindeibeilk,  N.  F.  Bd.  xxv.  p.  195. 
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rarely  tlian  at  the  liase.  When  the  hernia  occiire  at  the  base  it  usually  pr*- 
sents  iu  the  pliarj'ns,  and  sometimes  pushing  that  Btructure  before  it  takes 
!t«  exit  from  the  mouth.' 

I  am  aware  of  the  fact  that  former  writers  on  hernia  cerebri,  especially 
surgical  writers,  have  been  accustomed  to  name  the  occiput  as  the  most  fr»- 

auent  seat  of  all  hernial  protrusions  of  the  skull  coutent^.  This,  however, 
0€8  not  apj>ear  to  be  affirmed  by  more  recent  contributions  to  this  subject, 
and  cannot  be  reconciled  with  the  observations  of  Miller"  and  vou  Be^ 

In  frontal  hernias  both  cerebral  lobes  are  usually  extended,  though  the 
apex  of  a  single  lobe  not  iu&equently  is  contained  in  the  tumor.  The  same 
relative  ratio  ns  to  both  lol»e«  exists  in  occipital  encepbalocele,  though  & 
true  hernia  cerebri  is  rare  in  this  region. 

The  character  of  the  tumor  depends  upon  the  structures  which  are  con- 
tained in  it.  Meningoceles  or  hyarenwphaloceles  are  usually  large,  globu- 
lar, and  constricted  at  the  base,  although  they  cannot  be  sud  to  have  a 
pedicle.  Encepbalocelee,  as  a  rule,  are  much  smaller.  The  protruding  cere- 
bral tissue  shows  a  condition  of  defective  or  arrested  growth,  as  well  as  in- 
trinsic evidences  of  pathological  destructive  processes.  Thus  the  gangli- 
onic elements  may  nut  be  recognizable,  or  they  may  be  small  and  atroj>hic; 
the  neuroglia  is  usually  increased  in  amount  and  contains  at  times  sclerotic 
patches.  At  other  times  one  may  find  hemorrhages  into  the  cerebral  tissue 
and  spots  of  focal  softening  in  the  mass. 

The  larger  size  of  meuingo-encephaloceles  and  of  hydro-en cephalocela 
and  the  much  smaller  size  of  encepualoceles  would  lead  one  to  suppose  that 
the  defect  in  embryological  development  which  gives  rise  to  the  former  must 
have  occurred  early  iu  the  foetal  life,  that  which  gives  rise  to  the  latter  later 
during  that  period  of  existence. 

It  IS  often  very  difficult  to  determine  the  character  of  lliese  tumora  unless 
some  operative  procedure  such  as  aspirating  has  been  adopted  ;  for  the  ten- 
don is  often  so  great  in  a  meningocele  or  hvdrencephalocele  that  it  is  im- 
possible to  detemune  fluctuation,  and  difficult  to  distinguish  it  from  a  solid 
tumor.  As  a  rule,  encephaloceles  pulsate  synchronously  with  the  normal  pul- 
sation of  the  brain,  although  exceptions  to  this  are  not  rare,  and  fluctuation 
may  often  be  elicited  in  the  other  forms.  From  a  surgical  standpoint  it  is 
desirable  that  a  diagnosis  be  made,  as  the  nature  of  trie  operation  will  de- 
pend upon  the  character  of  the  hernia. 

Usually  the  length  of  life  of  infants  affiicted  with  this  disease  does  not 
extend  beyond  one  year,  although  some  cases  have  been  reported  in  which  , 
adult  age  has  been  reached.  A  large  number  die  soon  after  birth.  Where  , 
the  tumor  is  mostly  fluid  rupture  occasionally  occurs  during  the  proceas  of 
labor,  and  death  ensues. 

The  symptoms  depend  upon  the  sine  and  portion  of  the  brain  extruded 
and  the  amount  of  pressure  to  which  the  brain  is  subjected.  Drowsinea, 
weakness  iu  gait,  convulsions,  and  mental  enfeebleraeut  are  the  most  im- 
jmrtaut. 

The  relief  of  this  condition  is  to  be  found  in  surgical  interference  alone. 
Good  results  have  l>eeu  obtained  by  such  measures  in  a  number  of  caseiL 
Excision  of  the  mass,  especially  iu  the  sincipital  encephaloceles,  has  given 
the  l)est  results.  Concerning  the  operations,  see  Chapter  XXXIII.,  on  Braia 
Surgery. 

Ct/tfopiannd  Arkinfnivphiilin.    The  hemispheric  vesicles  may  be  arrested  io 

1  LlehWnberg :  P»Ui.  9oc.  Tnnmollom  ot  London,  col.  iHU,  [■.  MO. 

■  N.  Th.  Miliar,  locclt. 
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their  development  from  the  first  cerebral  vesicle  or  may  be  defectively  devel- 
oped, whereupon  the  latter  vesicle  may  appear  abnormally  large.  This 
condition  is  generally  accompanied  by  a  defect  in  the  growth  of  the  other 
embrvonic  derivative  of  the  first  cerebral  vesicle,  viz. :  the  ocular  vesicles. 
The  defect  in  erowth  may  cause  but  one  ocular  vesicle  to  develop.  This 
derivative  of  the  first  cerebral  vesicle  may  appear  with  the  latter  in  front 
of  the  skull,  a  condition  which  is  called  cyclo-encephalia. 

At  times  both  ocular  vesicles  are  formed  in  close  proximity  and  may  ap- 
pear with  the  cerebral  mass  through  a  central  opening  in  the  frontal  bone 
at  the  root  of  the  nose  or  in  the  nasal  space.  The  two  ocular  vesicles  may 
develop  separate  eyes,  and  as  such  appear  in  the  central  opening,  or  both  ves- 
icles may  coalesce  to  form  one  eye,  which  may  present  at  the  same  defective 
opening  m  the  skull.  This  abnormality  of  growth  is  termed  cyclopia,  or  syn- 
ophthalmos.  Associated  with  the  latter  condition  is  an  absence  of  the  nose 
as  such,  a  rudimentary  organ  presenting  as  a  cartilaginous  and  cutaneous 
attachment  or  stump  to  the  ethmoid,  and  situated  above  the  protruding  cen- 
tral eye.  When  the  nose  is  thus  arrested  in  development  in  cases  of  cyclopia 
the  condition  is  named  arhinencephalia. 

Hydrocephalus  Internus.  Many  of  the  states  of  arrested  cerebral 
development  of  which  we  have  spoken,  and  of  defective  growth  of  the  brain, 
are  intimately  associated  with  this  morbid  condition,  but  whether  the  associ- 
ation be  one  of  cause  or  effect  has  not  yet  been  satisfactorily  determined. 

The  affection  with  which  we  are  to  deal  is  characterized  by  an  excessive 
secretion  of  fluid  in  the  cerebral  ventricles,  chiefly  the  lateral,  by  reason  of 
^which  the  brain  becomes  expanded,  its  walls  thinned,  and  the  cranial  case 
greatly  enlarged  through  distention  and  spreading  of  the  cranial  bones  and 
acalp.  It  may  be  congenital  or  acquired.  When  the  disease  is  acquired  after 
oasincation  of  the  crainal  bones,  no  enlargement  of  the  head  occurs,  nor  is 
there  any  spreading  of  the  cranial  bones. 

Authors  nave  divided  the  affection  into  two  group,  hydrocephalus  con- 
senitus  and  hydrocephalus  of  the  adults.  While  it  is  true  that  the  clinical 
features  of  the  two  forms  vary,  owing  to  the  differences  in  the  cerebral  and 
cranial  development  between  childhood  and  adult  life,  the  pathological  pro- 
cess upon  upon  which  each  form  depends  seems  to  be  similar  if  not  identical. 
Sucn  a  division,  therefore,  appears  to  be  unnecessary.  We  prefer  to  call 
this  affection  hydrocephalus  internus.  Tubercular  meningitis  was  formerly 
called  acute  hydrocephalus,  but  since  the  last  term  has  fallen  into  disuse 
there  is  no  danger  of  confounding  the  two  terms. 

Home  authors  speak  of  an  original  accumulation  of  fluid  in  the  sub-arach- 
noi<iean  space,  by  which  the  brain  becomes  compressed  and  atrophied  and 
the  !»kull  itself  distended,  a  condition  which  thev  call  hydrocephalus  extemus. 
But  in  view  of  the  fact  that  the  occurrence  ot  such  a  condition,  unless  it  be 
accompanied  by  an  original  defect  or  arrest  of  development  in  the  brain,  or 
some  part  of  it,  is  denied  by  many,  its  description  will  not  be  treated  of  in 
this  cnapter. 

Synoftymj*.  Chronic  hydrocephalus,  leptomeningitis  infantum,  raeningo- 
ependymitis,  dropsy  of  the  brain,  water  on  the  brain. 

Effusion  into  the  ventricular  cavities  may  be  the  result  of  an  arrested 
development  of  some  portion  of  the  brain,  by  reason  of  which,  should  the 
cranium  not  be  implicated  in  the  defect,  a  trausu<hition  of  fluid  occurs,  either 
on  the  surface  of  tne  brain,  into  the  subarachnoidean  space,  or  in  the  interior 
into  the  ventricles,  or  into  both.  This  is  the  result  of  physical  causes  and  is  a 
hydrops  ex  vacuo.  This  condition  is  sometimes  called  hydrocephalic-anen- 
cephalia. 
Again,  ventricular  effusion  may  be  the  result  of  morbid  growths  in  the 
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vicinity  of  the  ventricle.  Closure  of  the  fonimcn  of  Monro  is  said  tn  pn>- 
duce  an  effusion  into  nnd  a  dilatation  of  the  ventricle.  Interference  with  the 
return  circulation  in  the  veins  te  also  mentioned  as  a  cause. 

In  the  great  mnjority  of  cases  the  efiiision  seems  to  be  the  result  of  an 
anomalous  condition  of  the  ependyma  of  the  ventricle  by  reason  of  which 
an  increased  amount  of  secretion  or  efiusion  takes  place  from  ite  surface  and 
fills  the  cavities,  which  it  lines.  In  these  cases  the  ependyma  is  thicker  than 
normal,  grayish  in  color,  and  it  presents  a  finely  beaded  or  granular  condition, 
entirely  distinct  from  its  norroal  smooth,  gliat€ning  appearance.  In  most  of 
the  congenital,  and  more  markedly  so  in  the  a<lult  eases,  is  this  to  l>e  found. 
Whether  the  condition  can  be  callejl  an  ependymitis  is  a  great  question, 
although  the  changes  in  the  ependyma  and  tne  occasional  presence  of  leuco- 
cytes and  piiB  cells  in  the  fluid  would  lead  one  to  think  that  the  process  was 
Inflammatory  in  character.  It  is  improbable,  however,  that  the  embryonic  or 
fistal  brain  should  be  the  seat  of  an  inflammatory  process. 

However,  we  are  still  in  the  dark  as  to  the  causation  of  the  disturbance  of 
equilibrium  between  the  vascular  walls  and  the  ependyma,  which  induc«e  the 
former  in  these  cases  to  transude  the  fluid  constituent  of  the  blood  to  such  an 
esceasive  degree. 

The  affection  in  some  cases  seems  to  have  an  hereditary  character,  the  dis- 
ease appearing  in  a  number  of  children  of  the  same  parents.  Alcoholism  on 
the  part  of  the  parents  is  also  a  supposed  factor  in  its  production,  likewise  is 
syphilis. 

When  the  disease  ocj.'ure  after  the  birth  of  the  child,  traumatism  has  been 
noted  in  several  ca?es  to  be  the  direct  cause  of  ife  development. 

It  has  also  been  known  to  develop  after  an  attack  of  epidemic  cerebro- 
spinal meningitis. 

Home  of  the  congenital  cases  are  associated  with  the  developmental  defect 
called  porencephalia.     This  has  already  been  described.     (See  page  319.) 

The  fluid  which  is  contained  in  the  ventricles  is  usually  clear,  slightly 
yellow,  sometimes  almost  colorless,  of  low  specific  gTa\-ity,  and  contains  only 
a  trace  of  albumin,  differing  thus  very  little  Irom  normal  cerebrospinal 
fluid.  In  some  cases,  however,  the  specific  gravity  is  higher  and  the  amount 
of  albumin  considerable,  varving  from  3  to  over  11  parts  of  albumin  in 
1000.  It  is  owing  to  the  differences  in  the  physical  and  chemical  properties 
of  the  fluid  in  these  cases  that  led  Huguenin'  to  believe  that  a  decision 
as  to  inflammatoty  or  inflammatory  origin  of  the  fluid  could  be  reached. 
While  it  is  true  that  the  fluid  is  sometimes  cloudy  and  contiuns  leucocytes 
and  nu9  cells,  it  is  a  question  whether  these  are  the  result  of  an  original 
epenoymitia  or  whether  such  an  inflammation  of  the  ependvma  followed 
from  the  pressure  and  presence  of  an  excessive  amount  of  fluid.  Huguenin 
insists  upon  the  presence  of  a  lar^r  amount  of  albumin  in  the  fluid,  when 
due  to  inflammatory,  and  leas  than  2.-5  per  1000  when  due  to  pre^ure 
causes.  Fiwge,'  who  has  given  a  masterly  description  of  this  affection,  takes 
Issue  with  Huguenin  on  this  assumption,  and  mentions  the  notes  of  four 
cases  of  his  own  with  an  inflammatory  condition  of  the  ependvma  in  which 
only  a  trace  of  iilbumiu  could  be  found  in  the  fluid.  I  am  inclined  to  agree 
with  Fagge  in  this  regard ;  for  it  is  a  well-known  fact  that  the  amount  of 
albumin  in  inflammatory  fluitis  depends  directly  upon  the  cellular  elemenl« 
coutaind  therein.  The  fluid  in  subacute  pleurisy  varies  in  this  percentage 
owing  to  this  cause,  and  no  one  will  assert  that  this  fluid  when  the  perwut- 
age  of  albumin  is  small,  is  not  the  result  of  an  inflammation  of  the  pleura. 
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The  quantity  of  the  fluid  varies  according  to  the  length  of  time  the  dis- 
ease has  existed  in  each  case.  Thus,  after  death,  as  much  as  three  gallons  of 
fluid  has  been  found  in  a  case.  Numerous  cases  have  been  reported  in 
which  six  and  eight  pints  of  fluid  were  obtained. 

Pathological  Anatomy.  As  a  usual  rule  the  lateral  ventricles  are  alone 
involved  in  the  distention ;  occasionally  the  third  and  fourth  ventricles  par- 
ticipate. The  lateral  ventricles  may  be  both  equally  distended,  or  one  may 
be  more  distended  than  the  other.  Cases  have  been  reported  in  which  the 
one  ventricle  alone  was  expanded  and  the  other  apparently  of  normal  size. 
In  the  last  cases  occlusion  of  the  foramen  of  Monro  nas  been  found. 

In  weU-developed  cases  the  brain  is  distended  to  a  mere  shell,  the  convo- 
lutions are  flattened,  the  sulci  indistinguishable,  and  the  whole  cortex  has 
the  appearance  of  a  membranous  layer.  Microscopical  analysis  of  the  cor- 
tex has  not  as  yet  been  satisfactorily  made,  and  observations  are  not  suffi- 
ciently numerous  to  define  absolutely  the  changes  occurring  therein.  Thus 
&r  have  been  noted  atrophy  and  obliteration  of  the  ganglion  cells,  fusion 
and  disintegration  of  the  meaullated  nerve  fibres. 

The  basal  ganglia  are  flattened,  spread  out,  and  firmer  than  normal, 
as  are  the  pons,  crura,  and  the  other  anatomical  structures  at  the  base. 

Sometimes  the  septum  lucidum  is  obliterated,  commonly  in  cases  of  enor- 
mous distention. 

The  cranial  bones  are  thin,  the  diploe  obliterated,  and  at  times  they  are 
translucent.  Owing  to  the  intra-cerebral  pressure  exerted  by  the  fluid.,  the 
satures  are  separated,  sometimes  to  three-quarters  of  an  inch.  The  fonta- 
neUes  are  much  enlarged  and  exceedingly  tense.  The  scalp  is  involved  in 
the  distention  and  is  very  thin,  and  is  stretched  over  the  skull  like  a  mere 
membrane.  The  veins  shine  through  this  very  prominently,  the  skin  of  the 
scalp  having  a  glistening,  bluish  appearance.  The  head  reaches,  at  times, 
an  enormous  size,  a  circumference  of  27  and  even  32  inches  having  been 
noted.  In  cases  of  separation  of  the  cranial  sutures,  ossa  triqudra  have 
formed  in  the  membranous  expansion  between  them,  and  in  the  fontanelles. 

In  the  congenital  cases,  especially  in  those  in  which  the  third  and  fourth 
ventricles  were  distended,  atrophy  of  the  optic  tracts,  defective  development 
of  the  pons,  the  medulla,  and  cerebellum  nave  occurred,  showing  that  the 
process  had  its  beginning  early  in  foetal  life. 

The  bones  of  the  skull  are  pressed  out,  so  that  the  frontal  projects  beyond 
the  orbits  at  an  oblique  angle ;  its  orbital  plates  are  flattened,  driving  the 
€ye8  downward  to  such  an  extent  that  the  cornea  is  almost  entirely  con- 
cealed by  the  lower  lids,  and  the  sclerotic  above  is  visible.  The  occipital 
hone  assumes  a  horizontal  position,  and  the  parietal  and  tem{)oral  are  dnven 
laterallv  to  such  an  extent  as  to  conceal  the  ears  when  the  skull  is  viewed 
from  af)ove. 

The  cerebral  meninges  show  few,  if  any,  pathological  changes ;  occasion- 
ally the  pia  of  the  base  is  found  to  be  thickened.  The  choroid  plexus  is  at 
times  hypenemic,  thickened,  swollen,  and  firmer  than  normal. 

The  changes  in  the  ependyma  have  already  been  mentioned. 

When  hydrocephalus  is  acquired  afler  the  cranial  bones  are  united  the 
pathological  changes  in  the  brain  and  skull  differ  somewhat.  Thus,  owing 
to  the  lack  of  resiliency  of  the  brain  case,  all  the  pressure  effects  are  exerted 
on  the  brain  cavities,  so  that  the  distention  of  all  the  ventricles,  including 
the  thini  and  fourth,  is  common.  The  third  not  infreijuently  standi^  out 
from  the  base  like  a  pendant  bla<lder.  For  the  same  reas<>n  the  amount  of 
fluid  containe<l  in  the  ventricles  rarelv  exceeds  fourteen  or  fifteen  ounce**,  as 
the  external  pressure  seems  to  act  as  a  check  to  any  large  transudation  of 
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fluid.     Other  changes  are  similar,  but  not  as  great  in  degree  as  in  the  a 
genital  form. 

S3nnptoms.  Some  of  the  congenital  cases  show  even  at  birth  a  distent! 
of  the  fontanelles  and  an  enlarged  head.  The  head  in  these  cases  may  be 
large  as  to  form  an  obstacle  to  the  delivery  of  the  child.  Not  infrequeii' 
has  rupture  occurred  during  parturition,  and  death  of  the  child  ensued. 

In  the  majority  of  cases  the  disease  does  not  show  a  rapid  developnK 
until  between  the  first  and  fifth  months  of  extra-uterine  life. 

The  head  immediately  attracts  attention ;  it  is  lar^,  globular,  and  m 
the  child  great  discomfort.  Frequently  can  the  child  oe  seen  laying  its  ne 
upon  its  hand  or  supporting  it  upon  a  table.  Infants  are  unable  to  rai 
their  heads  from  the  pillow  or  bea  on  which  they  lie.  The  skin  of  the  foi 
head  is  wrinkled  into  a  constant  frown,  perhaps  expressive  of  pain,  for  t 
afflicted  patient  often  gives  a  moan  or  whining  cry.  Headache  is  complaint 
of  by  older  children.  They  are  irritable  and  cross.  The  eyeballs  protni< 
somewhat  and  are  directed  downward,  the  cornea  being  for  the  most  pa 
covered.     Occasionally  nystagmus  is  noticed. 

Children  with  the  disease  well  developed  do  not  like  to  move  about,  ev( 
if  they  can,  for  motion  of  the  head  produces  in  them  vertigo,  vomiting,  as 
ofttimes  convulsions. 

Somnolency  and  drowsiness  are  common.  The  sight  is  impaired  and  blin< 
ness,  owing  to  atrophy  of  the  optic  nerves,  not  uncommon.  Sometimes  sigl 
is  not  affected  and  remains  good  throu^out. 

Motion  is  more  or  less  diminished.  There  may  be  a  complete  paral3r8]8  < 
all  the  limbs,  or  a  paraplegia.  Hemiplegia  has  been  noted  in  a  few  caae 
When  it  occurs  it  is  probably  due  to  some  other  local  cause  in  the  brain.  Th 
child  may  be  able  to  walk.  Its  gait,  however,  is  shambling  and  totterins 
slow  and  methodical.  All  signs  denote  muscular  weakness.  The  child  u 
rising  usually  places  his  hands  upon  his  knees,  keep  his  neck  stiff  to  suppoi 
his  head,  \m&  nis  upper  body  with  the  strength  of  his  arms  exerted  agains 
his  knees,  and  then  assumes  the  erect  posture.  In  walking  they  freauentl] 
hold  their  heads  between  their  hands  to  steady  it  and  support  its  weignt. 

The  voice  of  older  children  is  peculiarly  strident  and  niKh-pitchecL 

The  intelligence  is  usually  impaired.  When  the  disease  oegins  in  infimc) 
the  child  shows  no  aptitude  to  acquire  impressions.  They  do  not  learn  t( 
talk,  to  recognize  their  parents,  although  a  high  degree  of  idiocy  is  rare 
Imbecility  is  the  more  usual  status.  Children  with  this  affection  are  "  back- 
ward," as  it  is  termed.  That  Is,  they  possess  a  degree  of  intelligence  which 
belongs  to  a  much  younger  period  oi  normal  life.  If  the  disease  be  arrested 
in  its  course  they  can  acquire  speech,  and  learn  to  read  and  write. 

Not  unusually  do  tonic  and  clonic  spasms  of  the  limbs  appear  as  well  as 
nystagmiLs.  General  convulsions  sometimes  terminate  the  scene,  or  the  child 
falls  into  a  condition  of  coma,  and  an  epileptiform  convulsion  ends  its  life. 

The  general  nutrition  of  the  child  participates  in  the  disease.  Such  chil- 
dren are  emaciated,  their  skin  pale  and  translucent,  and  generally  wrinkled 
over  the  body  owing  to  the  loss  of  the  subcutaneous  fat.  The  body  is  usually 
moist  and  the  head  especially  bathed  in  a  profuse  perspiration. 

When  the  disease  approaches  a  fatal  issue  the  drowsiness  increases,  the 
whining,  moaning  cry  appears  at  more  frequent  intervals,  stubborn  vomiting 
supervenes,  and  finally  life  ends  with  coma  or  convulsions. 

Objective  Si^jm,  Fluctuation  is  easily  elicited ;  sometimes  a  cracked-pot 
resonance  may  be  obtained  when  percussion  is  made  on  the  fontanelle  and 
the  patient  is  asked  to  open  his  mouth.  In  extreme  distention,  a  light  held 
on  one  side  of  the  head  will  be  diffused  through  it,  and  the  glare  can  be  di»> 
tinguished  when  the  eye  of  the  observer  is  placed  on  the  other  side. 
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The  ffrmptoms  of  acquired  hydrocephalus,  when  that  disease  develops  after 
the  totiJ  ossification  of  the  cranial  bones,  are  not  as  distinctive.  In  fact,  there 
18  nothing  sufficiently  characteristic  to  enable  one  to  form  a  positive  diagnosis. 

After  a  traumatism,  which  is  usually  the  exciting  cause  of  the  affection  in 
the  adult,  headache  is  complained  of,  insomnia,  and  a  loss  or  impairment  of 
memoir  soon  comes  on.  These  may  be  soon  followed  by  a  succession  of 
epileptiform  convulsions,  during  which  a  hemiplegia  may  develop.  In  fact, 
hemipl^ia  in  these  cases  is  more  frequently  observed  than  the  other  forms  of 
motor  impairment ;  the  hemiplegia  may  oe  general  or  partial.  The  pupils 
are  mostly  dilated  and  not  responsive  to  light,  or  only  sluggishly  so.  Some- 
times theyshow  an  inequality  in  their  dilatation.  Strabismus  not  infrequently 
occurs.  These  patients  suddenly  lose  consciousness  and  have  no  control  of 
their  i^hincters>  passing  their  urme  and  feces  in  bed.  Sometimes  an  aphasia 
and  complete  loss  of  speech  are  present  before  unconsciousness  makes  its  ap- 
pearance. Coma  may  supervene  or  death  come  suddenly  without  coma  or 
oonvulsions.  The  autopsy  alone  can  demonstrate  the  cause  of  death  in  these 
cases,  as  it  is  impossible  to  make  a  diagnosis  during  life.  The  presence  of 
the  disease  may  be  surmised,  but  not  determined. 

Coone  and  Duration.  The  course  of  the  disease  is  by  no  means  con- 
stant. At  times  when  it  is  present  at  birth,  no  progress  is  noted  until  a 
few  months  have  elapsed.  Again  it  may  be  rapidly  progressive  and  ter- 
minate life  within  a  few  months.  The  disease  may  slowly  progress,  and 
then  remain  at  a  standstill,  and  finally  recovery  take  place ;  or  the  progress 
may  be  rapid,  a  considerable  enlargement  of  the  head  occur,  and  the  infant 
grow  to  childhood,  and  death  occur  from  some  intercurrent  affection.  Roki- 
tansky  reports  a  case  in  which  the  distention  was  so  great  that  spontaneous 
rupture  took  place  through  one  of  the  sutures,  the  fluid  escaping  tnrough  the 

3^  and  partly  difilised  itself  underneath  that  covering,  and  ultimate  recovery 
ted.  The  disease  may  be  fatal  in  early  childhood,  and  occasionally  it 
persists  through  adolescence  even  up  to  the  fortieth  year,  although  as  a  usual 
thing  death  results  before  the  age  of  adolescence. 

Prognoaia.  The  prognosis  is  always  grave,  the  affection  usually  ending  in 
death.  Length  of  life  depends  upon  the  rapidity  of  development  and  the 
amount  of  compression  to  which  the  brain  is  subjected. 

Treatment.  Xittle  good  is  to  be  obtained  by  medicinal  means.  The  best 
results  have  attended  surgical  measures.  Those  usually  employed  are  strap- 
ping and  compression  of  the  head  and  draining  of  the  fluid.  P'or  an  account 
of  the  surger)'  of  hydrocephalus  see  Chapter  XXXIII  on  Surgery  of  the 
firain. 
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(Continued.) 
By  F.  X.  DERCUM,  M.D. 

PAOHYMBNINQinS. 

The  dura  mater  of  the  brain  is  a  dense  fibrous  membrane  consisting  of  two 
distinct  layers,  the  outer  of  which  is  the  periosteal  covering  of  the  internal 
table  of  the  skull.  The  inner  layer  alone  can  be  regarded  as  directly  related 
to  the  brain.  In  harmony  with  these  facts  these  layers  are  subject  to  some- 
what different  pathological  processes. 

The  affections  of  the  outer  layer  consist  of  acute  and  chronic 
inflammation.  The  first  occurs  as  the  result  of  blows  upon  the  skull,  with  or 
without  fracture;  and  if  air  have  access  to  the  membrane,  as  through  a 
wound,  the  inflammation  may  become  purulent.  Acute  external  pachj^men- 
ingitis  is  largely  a  surgical  affection,  and  does  not  require  extended  considera- 
tion here.  In  rare  cases  it  makes  its  appearance  without  traumatic  cause, 
and  is  then  probably  due  to  secondary  infection  from  disease  of  surface 
structures,  e,  q.y  erysipelas  of  the  head  or  face.  If  it  be  the  result  of  trauma, 
the  history,  the  appearance  of  the  wound,  local  pain  and  tendemess  render 
the  diagnosis  easy.  In  the  rare  cases  just  mentioned  the  diamosis  is  often 
difiicult,  and  the  affection  may  not  be  suspected  until  pus  has  collected  in  con- 
siderable amount,  when  focal  symptoms,  referable  to  compression  or  irritation 
of  the  cortex,  may  be  present.  Fever  may  or  may  not  be  noticed.  The 
treatment,  of  course,  consists  in  trephining  over  the  affected  area. 

Chronic  simple  inflammation  of  the  external  layer  is  of  considerable  im- 
portance. Every  now  and  then  we  notice  in  making  autopsies  that  it  is 
impossible  to  remove  the  calvarium  without  at  the  same  time  lacerating  the 
dura  or  without  the  use  of  very  considerable  force.  The  dura  in  such  cases 
is  firmlv  adherent  to  the  calvarium,  and  when  we  examine  the  latter  we 
find  that  it  is  thicker,  denser,  and  heavier  than  normal,  and  that  the 
spongy  stnicture  or  the  diploe  has  largely  disappeared.  In  other  words,  there 
hj\s  been  an  increase  in  osseous  tissue  throughout.  Chronic  inflammation  of 
the  external  dura  is  therefore  equivalent  to  chronic  external  omfic  pachymen^ 
inffUiJ*.  The  existence  of  this  affection  is  frequently  overlooked  during  life, 
though  occa.sionally  it  is  of  greiit  clinical  importance.  A  certain  number  of 
permanent  headaches  have  their  explanation  in  this  condition.  Among  the 
few  neurologists  to  recognize  this  lact  is  B.  Weir  Mitchell.  He  places  as 
among  the  probable  causes,  trauma,  which  in  young  children  may  be  com- 
paratively slight.     Thus  he  says :    '*  A  slight  injury  causes  in  the  young 
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hyperostosis ;  the  hone  remains  somewhat  thickened,  with  no  marked  depres- 
sion, but  there  is  a  limited  area  of  adhesions  of  the  dura  without  clear  evi- 
dences of  present  inflammation.  These  conditions  may  give  rise  to  nearly 
constant  pain,  great  sensitiveness  of  head,  incapacity  for  study,  and  frequent 
unendunible  additions  to  the  permanent  distress."^ 

Instead  of  being  comparatively  limited,  it  may  in  given  cases  be  widely 
diflosed.  It  is  so  found  occasionally  in  autopsies  in  chronic  insanity,  epilepsy, 
trauma  of  long  standing,  and  in  old  age.  Often  it  is  unassociated  with  any 
n>ecial  symptoms,  and  is  unsuspected  during  life.  However,  as  we  have  seen, 
the  poesibihty  of  its  occurrence  should  always  be  considered  in  chronic  head- 
aches, especiaUy  if  they  are  more  or  less  limited  in  distribution  and  have 
followed  blows  upon  the  skull.  The  fact  that  external  signs,  such  as  depres- 
sion or  scars,  are  absent  does  not  militate  against  the  diagnosis.  A  symptom 
of  value  in  these  cases  is  tenderness  upon  deep  firm  pressure,  and  upon  per- 
cussion of  the  skull.  My  own  observations  have  convinced  me  that  the 
condition  follows  trauma  far  more  frequently  than  is  supposed. 

If  traumatic  external  meningitis  be  severe  it  does  not  remain  limited  to 
the  external  layer,  but  affects  the  internal  dura  as  well.  In  such  case  it  also 
frequently  involves  the  subjacent  pia-arachnoid.  Bands  of  adhesions  unite 
the  sur^Eice  of  the  dura  with  the  soft  membranes,  and  the  latter  show  markedly 
the  signs  of  inflammatory  infiltration.  A  typical  instance  of  a  traumatic 
meningitis  of  such  severity  may  make  clear  the  character  of  this  aflection. 

A  man,  thirty  years  of  age,  fell  a  distance  of  some  twelve  feet,  striking 
upon  the  head,  a  little  to  the  left  of  the  vertex.  After  the  immediate  symp- 
toms had  passed  away,  though  there  was  not  even  a  laceration  of  the  scalp 
nor  any  depression  of  the  skull,  chronic  headache,  referred  to  the  seat  of  the 
blow,  persisted.  This  was  constant  and  severe,  and  failed  to  yield  to  internal 
medication  or  to  active  counter-irritation.  Finally,  epileptic  seizures  devel- 
oped which  were  focal  in  character.  Two  years  afterward  the  man  died  of 
an  intercurrent  aflection,  and  the  autopsy  revealed  beneath  the  site  of  the 
injury  a  thickened  dura  adherent  to  the  calvarium.  It  was  also  adherent  by 
delicate  bands  to  the  subjacent  pia-arachnoid,  which  was  infiltrated  and 
thickened.  Careful  examination  of  the  calvarium  failed  to  reveal  any  trace 
of  fracture.  Cases  like  the  above  are  exceedingly  important,  inasmuch  as 
they  may  be  improved  by  early  surgical  interference. 

Traumatic  meningitis  may  therefore  involve  either  the  external  dura  alone, 
or  may  involve  both  layers  of  the  membrane  and  also  the  pia-arachnoid.  It 
is  not  alwaj's  possible  during  life  to  determine  whether  a  meningitis  resulting 
from  a  trauma  involves  merely  one  or  all  of  the  membranes.  If  the  pia- 
arachnoid  be  involved  we  may  have  in  addition  to  circumscribed,  constant 
headache,  also  the  symptoms  of  focal  disease  of  the  brain,  such  as  were  pre- 
sented in  the  case  just  cited.  Neither  is  it  possible  to  decide  whether  inflam- 
mation of  the  membranes  is  the  only  lesion  present,  whether  or  not  there  has 
aLw  been  a  fracture,  with,  perhap,  the  projection  of  a  spicule  of  bone  from 
the  internal  table.  In  the  latter  instance,  there  may  be  reflex  epilepsy  due 
to  the  constant  irritation  of  the  dura,  and  this,  too,  when  the  pia-arachnoid  and 
the  cortex  are  not  directly  involved.  The  diagnosis  of  a  given  c^ise  must,  of 
course,  be  based  upon  the  special  symptoms  presented. 

Treatment.  If  the  diagnosis  of  traumatic  meningitis  has  been  made, 
moift  active  treatment  should  be  instituted.  Internal  medication  is  of  slight 
benefit.  In  this  connection  the  iodides,  bromides,  and  mercurials  naturally 
suggest  themselves,  and  it  is  well  always  to  make  a  thorough  trial  of  them. 
More  imjwrtant,  however,  is  active  counter-irritation.     This  should  consist 

1  S.  Welr  MitobeU  :  *'  Pennanent  Headaches."  IntemaUonal  Clinics,  October,  1S91,  p.  273. 
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GENERAL  DISEASES  OF  THE  BRAIN. 

(Continued.) 
By  F.  X.  DERCUM,  M.D. 

PACHYMENINGITIS. 

The  dura  mater  of  the  brain  is  a  dense  fibrous  membrane  consisting  of  two 
distinct  layers,  the  outer  of  which  is  the  periosteal  covering  of  the  internal 
table  of  the  skull.  The  inner  layer  alone  can  be  regarded  as  directly  related 
to  the  brain.  In  harmony  with  these  facts  these  layers  are  subject  to  some- 
what different  pathological  processes. 

The  affections  of  the  outer  layer  consist  of  acute  and  chronic 
inflammation.  The  first  occurs  as  the  result  of  blows  upon  the  skull,  with  or 
without  fracture;  and  if  air  have  access  to  the  membrane,  as  through  a 
wound,  the  inflammation  may  become  purulent.  Acute  external  pachymen- 
ingitis is  largely  a  surgical  affection,  and  does  not  require  extended  considera- 
tion here.  In  rare  cases  it  makes  its  appearance  without  traumatic  cause, 
and  is  then  probably  due  to  secondary  infection  from  disease  of  surface 
structures,  e,  cr.,  erysipelai?  of  the  head  or  face.  If  it  be  the  result  of  trauma^ 
the  history,  tne  appearance  of  the  wound,  local  pain  and  tenderness  render 
the  diagnosis  easy.  In  the  rare  cases  just  mentioned  the  diamosis  is  often 
difficult,  and  the  affection  may  not  be  suspected  until  pus  has  collected  in  con- 
siderable amount,  when  focal  symptoms,  referable  to  compression  or  irritation 
of  the  cortex,  may  be  present.  Fever  may  or  may  not  be  noticed.  The 
treatment,  of  course,  consists  in  trephining  over  the  affected  area. 

Chronic  simple  inflammation  of  the  external  layer  is  of  considerable  im- 
portance. Every  now  and  then  we  notice  in  making  autopsies  that  it  is 
impossible  to  remove  the  calvarium  without  at  the  same  time  lacerating  the 
dura  or  without  the  use  of  very  considerable  force.  The  dura  in  such  cases 
is  firmly  adherent  to  the  calvarium,  and  when  we  examine  the  latter  we 
find  that  it  is  thicker,  denser,  and  heavier  than  normal,  and  that  the 
spongy  stnicture  or  the  diploe  has  largely  disappeared.  In  other  words,  there 
has  been  an  increase  in  osseous  tissue  throughout.  Chronic  inflammation  of 
the  external  duni  Ls  therefore  equivalent  to  chronic  external  ossijic  pachymeiV' 
inffiiu*.  The  existence  of  this  affection  is  frequently  overlooked  during  life, 
though  occasionally  it  is  of  great  clinical  importance.  A  certain  number  of 
permanent  headaches  have  their  explanation  in  this  condition.  Among  the 
few  neurologists  to  recognize  this  fact  is  S.  Weir  Mitchell.  He  places  as 
among  the  probable  causes,  trauma,  which  in  young  children  may  be  com- 
paratively slight.     Thus  he  says:    "A  slight  injury  causes  in  the  young 
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hyperoetoeis ;  the  bone  remains  somewhat  thickened,  with  no  marked  depres- 
sion, but  there  is  a  limited  area  of  adhesions  of  the  dura  without  clear  evi- 
dences of  present  inflammation.  These  conditions  may  give  rise  to  nearly 
constant  pain,  great  sensitiveness  of  head,  incapacity  for  study,  and  frequent 
unendurable  additions  to  the  permanent  distress."^ 

Instead  of  being  comparatively  limited,  it  may  in  given  cases  be  widely 
difihsed.  It  is  so  found  occasionally  in  autopsies  in  chronic  insanity,  epilepsy, 
trauma  of  long  standing,  and  in  old  age.  Often  it  is  unassociated  with  any 
special  symptoms,  and  is  unsuspected  during  life.  However,  as  we  have  seen, 
tne  poesibibty  of  its  occurrence  should  always  be  considered  in  chronic  head- 
aches, especially  if  they  are  more  or  less  limited  in  distribution  and  have 
followed  blows  upon  the  skull.  The  fact  that  external  signs,  such  as  depres- 
sion or  scars,  are  absent  does  not  militate  against  the  diagnosis.  A  symptom 
of  value  in  these  cases  is  tenderness  upon  deep  firm  pressure,  and  upon  per- 
cussion of  the  skull.  My  own  observations  have  convinced  me  that  the 
condition  follows  trauma  far  more  frequently  than  is  supposed. 

If  traumatic  external  meningitis  be  severe  it  does  not  remain  limited  to 
the  external  layer,  but  affects  the  internal  dura  as  well.  In  such  case  it  also 
frequently  involves  the  subjacent  pia-arachnoid.  Bands  of  adhesions  unite 
the  surface  of  the  dura  with  the  soft  membranes,  and  the  latter  show  markedly 
the  signs  of  inflammatory  infiltration.  A  typical  instance  of  a  traumatic 
meningitis  of  such  severity  may  make  clear  the  character  of  this  aflection. 

A  man,  thirty  years  of  age,  fell  a  distance  of  some  twelve  feet,  striking 
upon  the  head,  a  little  to  the  left  of  the  vertex.  After  the  immediate  symp- 
toms had  passed  away,  though  there  was  not  even  a  laceration  of  the  scalp 
nor  any  depression  of  the  skull,  chronic  headache,  referred  to  the  seat  of  the 
blow,  persisted.  This  was  constant  and  severe,  and  failed  to  yield  to  internal 
medication  or  to  active  counter-irritation.  Finally,  epileptic  seizures  devel- 
oped which  were  focal  in  character.  Two  years  afterward  the  man  died  of 
an  intercurrent  aflection,  and  the  autopsy  revealed  beneath  the  site  of  the 
injury  a  thickened  dura  adherent  to  the  calvarium.  It  was  also  adherent  by 
delicate  bands  to  the  subjacent  pia-arachnoid,  which  was  infiltrated  and 
thickened.  Careful  examination  of  the  calvarium  failed  to  reveal  any  trace 
of  fracture.  Cases  like  the  above  are  exceedingly  important,  inasmuch  as 
they  may  be  improved  by  early  surgical  interference. 

Traumatic  meningitis  may  therefore  involve  either  the  external  dura  alone, 
or  may  involve  both  layers  of  the  membrane  and  also  the  pia-arachnoid.  It 
is  not  always  possible  during  life  to  determine  whether  a  meningitis  resulting 
from  a  trauma  involves  merely  one  or  all  of  the  membranes.  If  the  pia- 
arachnoid  be  involved  we  may  have  in  addition  to  circumscribed,  constant 
headache,  also  the  symptoms  of  focal  disease  of  the  brain,  such  as  were  pre- 
sented in  the  case  just  cited.  Neither  is  it  possible  to  decide  whether  inflam- 
mation of  the  membranes  is  the  only  lesion  present,  whether  or  not  there  has 
also  been  a  fracture,  with,  perhaps,  the  projection  of  a  spicule  of  bone  from 
the  internal  table.  In  the  latter  instance,  there  may  be  reflex  epilepsy  due 
to  the  constant  irritation  of  the  dura,  and  this,  too,  when  the  pia-arachnoid  and 
the  cortex  are  not  directly  involved.  The  diagnosis  of  a  given  case  must,  of 
course,  l>e  based  upon  the  special  symptoms  presented. 

Treatment.  If  the  diagnosis  of  traumatic  meningitis  has  been  made, 
most  active  treatment  shouhl  be  instituted.  Internal  medication  is  of  slight 
benefit.  In  this  connection  the  iodides,  bromides,  and  inereurials  naturally 
suggest  themselves,  and  it  is  well  always  to  make  a  thorough  trial  of  them. 
More  important,  however,  is  active  counter-irritation.     This  should  consist 

1  8.  Weir  Mitchell :  "  Permanent  Headaches."  IntemaUonal  Clinics,  October,  1S91,  p.  273. 
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preferably  of  fuperficial  bums  made  with  a  whJte-hot  iron,  or  a  Pai}iielin 
canter}',  over  the  back  of  the  neck.  It  is  my  own  custom  to  make  such  a 
bum  the  eize  of  a  silver  lialf  dollar,  and  to  destroy  simply  the  euperticinl 
layers  of  the  epithelium ;  then  to  allow  the  burn  to  heal  rapidly,  and  in  ihe 
course  of  a  week  or  ten  days  to  burn  again.  Occasionally  it  is  expedient  to 
make  the  tirst  bum  rather  high  up,  close  to  the  occiput,  and  to  make  the 
second  burn  a  little  lower  down,  but  also  in  the  median  line.  In  this  way, 
by  making  the  second  bum  before  the  first  has  had  time  to  heal,  and  a  third 
before  the  second  has  healed,  an  almost  constant  active  counter-irritation 
may  be  maintained.  In  a  limited  number  of  cases  I  have  seen  decided 
relief  follow  this  measure.  However,  iu  no  instance  of  well-marked  trau- 
matic meniagitis  have  I  had  reason  to  believe  that  a  cure  bad  been  effected. 
By  all  means  the  most  satisfactory  way  of  dealing  with  thew  cases  is  sur- 
gically. We  can  never  be  absolutely  sure  that  we  have  only  a  traumatic 
meniugitis  to  deal  with.  It  is  always  possible  that  the  trouble  is  accompanietl 
by  some  affection  of  the  internal  table,  and,  therefore,  trephining  is  not  only 
indicated  for  its  therapeutic  effect,  but  also  as  an  exploratory  and  precaution- 
ary measure.  It  is  impossible  to  foretell  wJiether  a  given  case  will  be  limited 
to  simple  chronic  local  headache,  or  whether  sooner  or  later  there  may  not  be 
serious  complications,  such  as  epilepsy.  If  trephining  be  performed  for  an 
tmcomplicated  traumatic  meningitis  it  will  be  sufficient  simply  to  remove  a 
button  of  bone  without  interfering  with  the  dura.  The  button  of  bone 
should  not  be  replaced.  If  the  meningitis  be  diffused  over  a  rather  large 
area  it  may  be  wise,  as  waa  done  in  oue  of  my  own  cases,  to  make  two  small 
trephine  openings  at  some  distance  apart.  Just  in  what  manner  trephining 
produces  amelioration  of  the  symptom  is  not  clear.  However,  it  is  probable 
that  the  new  conditions  under  which  the  inflamed  membrane  is  placed,  such 
ae  the  relief  of  local  pressure  and  altered  local  circulation,  may  be  the  agen- 
cies at  work.  Certain  it  is  that  the  relief  which  accompanies  this  procedure 
is  very  decided. 

A  variety  of  chronic  external  pachymeningitis  which  has  been  met  with  in 
a  few  instances  needs  passing  mention.  Thus  far  but  two  observere  have  il(^ 
cribed  it,  Lannelongue'  and  Alexia  Thompson.'  In  every  instance  the  patient 
has  been  a  child,  and  its  discovery  has  been  either  during  the  performance 
of  an  operation,  such  as  craniectomy,  or  upon  the  po3t-mort«m  table.  As  in 
the  ordinary  form,  the  dura  is  very  firmly  adherent  to  the  calvarium ;  on  its 
external  layer,  however,  are  seen  numerous  granulations,  reddish  in  color, 
which  are  imiwddod  in  the  bone ;  the  latter,  instead  of  being  thickened, 
becomes  very  much  thinned,  in  other  words,  the  inflammation,  instead  of 
being  attended  by  deposit,  is  attended  by  absorption  of  bone.  The  atiection 
is  exceetliugly  rare,  and  its  symptomatology  is  as  yet  obscure. 

The  inneh  layeb  of  the  dura  mater  is  far  le^  frequently  dlseasod 
than  the  outer  laver.  However,  it  is  at  times,  as  we  have  seen,  the  seat  of 
inffammation  the  direct  result  of  trauma,  being  in  such  cases  involved  con- 
comitantly with  the  outer  layer.  Occasionally  such  a  traumatic  inflamma- 
tion is  mlbesive,  and  more  or  less  inftrke<l  bands  of  union  may  be  formed 
with  the  subjacent  pia.  Extensive  a<lhe«ion  is,  however,  rare.  Adhesions 
between  the  inner  layer  and  pia-orachnoid  also  occur  as  the  result  of 
ajrphilitic  inflammation.  The  inner  layer  of  the  dura  may  likewise  be  the  . 
seat  of  purulent  inflammation,  and  in  such  instances  there  is  generally  a 
similar  mvolvemejit  of  the  pia-amchnoid,  and  the  symptoms  cannot  lie 
separateil  from  those  of  purulent  leptomeningitis,     finally,  at    the  post- 

, mla  Chinin[ical.  1691.  p.  "5. 
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mortem  table  we  not  rarely  find  bony  depoeita  in  the  internal  layer,  njore 
especially  in  it«  prolon cations,  for  example,  in  llie  falx.  This  condition  is 
rather  of  patholo^cal  tnan  of  clinical  interest. 

Almost  all  writers  describe  ae  a  disease  of  this  membrane  a  condition 
v-ariously  known  ne  internal  hemorrhagic  pachymeningitis,  biematoma  of  the 
■iura,  or  arachnoid  craC.  Every  now  and  then,  in  makmg  autopsiea  upon  the 
braiu,  we  find  the  inner  layer  of  the  dura  covered  by  more  or  lew  dense 
layers  of  reddish  fibrin.  The  deposit  looks  like  an  exudation  of  blood  under- 
going organization.  The  exuoation  can  frequently  be  stripped  in  lavers 
mun  the  inner  dura  without  difficulty.  Occasionally,  however,  instead  of 
finding  merely  this  deposit,  cysts  of  greater  or  less  size  are  met  with,  and 
these  being  opened  are  foimd  to  contain  altered  blood.  Virchow  and  others 
liave  considered  this  afiection  as  inflammatory  in  origin.      Later  investi- 


'Bocntarity  of  dui* 


etore,  however,  notably  Wigglesworth,  Hoyt,  Whittaker,  and  the  writer, 
ve  attrihutc<l  the  condition  to  a  sulidural  hemorrhage.  It  is  exceedingly 
probable  that  the  latter  view  is  correct.  The  afieclion,  which  in  itttelf  is 
rare,  is  most  trequently  found  among  the  chronic  insane,  in  just  that  class  of 
patients  in  whom  degeneration  of  the  blootlvessels  is  apt  to  be  marked. 
That  a  simple  escftj>e  of  blood  into  the  subdural  space  is  sufficient  to  produce 
the  lesions  of  this  so-called  hemorrhagic  pachy meningitis  has  been  proved  by 
Sperling,  who  injected  blood  into  the  subdural  space  in  animals.  It  is  prob- 
alily  a  matter  of  little  consequence  as  to  whether  the  initial  hemorrhage  come 
from  the  pia  or  from  the  dura.  It  is  true  that  the  exudation  is  most  fre- 
iiuenily  found  more  or  leas  adherent  to  the  dura.  However,  that  the  hemor- 
rhage due*  at  time"  come  from  the  pia  has  been  absolutely  denionslraied  by 
Hoyt.  It  a]i|>eani  that  after  the  exudation  has  taken  place  that  »ome 
■ttcnipt  at  urganixatiou  is  made  (see  Fig.  77),  and  tliat  sooner  or  later  vesuls 
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are  formed  with  poorlj-  differentiated  walls,  which,  In  turn,  give  rise  to 
renewed  bleedings.  Such  vessels  are  readilv  seen  in  microscopic  sections  of 
the  exudation  in  the  dura.  Hoyt  in  one  instance  has  also  traced  such  a 
vessel  in  the  exudation  from  the  pia.  As  to  the  cause  of  these  hemorrhagee, 
writers  agree  in  attributing  them  t^  the  degeneration  of  bloodvessels  and 
especially  to  the  lessened  intrarcrauial  pressure,  which,  in  all  probability, 
accompany  degeneration  and  atrophic  changes  in  the  convolutions.  Thai  this, 
however,  is  not  the  entire  truth  is  proved  by  an  observation  published  some 
yeare  ago  by  the  writer.  In  this  instance  there  was  uo  mental  disease  what- 
ever, no  degenerative  affection  of  the  nervous  system,  and,  notwithstanding, 
large  luematomata  of  the  dura  were  found  covering  both  hemispheres  al  uw 
autopsy-  In  this  instance,  also,  the  affection  was  not  limited  to  the  int«mnl 
dura,  but  affected  the  external  dura  as  well,  and  with  it  the  calvarium,  that 
is,  the  vessels  of  the  external  dura  were  exceedingly  enlarged  and  the  cal- 
varium was  soft  and  spongy  and  riddled  with  a  large  numl>er  of  fommiua 
containing  dist^oded  vessels.'  It  is  probable,  therefore,  that  there  are  other 
agencies  at  work  in  the  production  of  tliis  atfection,  agencies  which  are 
trophic  in  character,  and  the  writer  has  advanced  the  view  that  hiematoma 
of  the  dura  is  really  trophic  in  origin,  and  that  it  is  in  every  way  comparable 
to  such  allied  conditions  found  iu  the  insane  as  hematoma  of  the  cartilages 
of  the  ear  or  of  the  cartilages  of  the  noee. 

As  has  be£a  stated,  the  condition  has  been  most  fre(|uently  met  with  in 
autopsies  of  cases  of  chronic  and  terminal  insanities.  Occasionally,  however, 
it  follows  an  old  trauma  of  the  head,  and  sometimes  a  sunstroke.  It  is  also 
occasionallv  met  with  in  alcoholic  subjects.  It  has  at  times  followed  ex< 
hausting  &vere,  and  rarely  is  met  with  in  autopsies  upon  cases  of  anemia, 
Doehle'  describes  the  occurrence  of  a  pachymeningitis,  which,  from  the 
description,  was  undoubtedly  hieamntoma  of  the  dura,  in  young  children. 
Northrup'  adds  similar  cases  to  the  literature. 

Owing  to  the  nature  of  the  affection  it  is  rarely  recognized  during  life.  If 
met  with  in  patients  who  are  not  insane,  or  at  least  are  able  to  give  an  account 
of  their  symptoms,  we  find  headache  most  frequently  complained  of.  The 
fact  that  the  neadache  is  continuous  would,  of  course,  suggest  meningeal  or 
other  serious  organic  disease.  Special  symptoms  may  be  present,  depending 
upon  the  locality  and  the  extent  of  the  exudation,  "f  hua,  for  instance,  if  the 
exudation  be  large  and  limited  to  one  hemisphere,  a  more  or  lesi  marked 
hemiplegia  may  be  the  result.  Such  a  hemiplegia  may  be  uehere*!  in  by 
an  increased  headache,  vomiting,  somnolence,  coma,  convulsions,  conjugate 
deviation  of  the  ey»>,  contracted  pupils,  or  nystagmus.  Instead  of  the  hemi- 
plegia there  may  be  simply  a  geueral  muscular  weakness.  Eye^ound 
changes  are  not  often  present,  though  optic  neuritis,  it  b  claimed,  occasionally 
occurs.  These  symptoms,  however,  may  be  caused  by  various  lesions,  ana 
the  diagnosis  is  at  neat  unsatisfactory.  Should  It,  however,  be  reasonably 
establisRe<l,  surgical  measures  should  be  instituted  (see  Chapter  XXXIII),  and 
if  doubtful,  a  treatment  based  upon  general  principles  should  be  adopted. 
This  should  include  absolute  abstinence  from  alcoholic  stimulants,  a  carefully 
regulated  diet,  laxatives,  alteratives,  and  j>ossibly  counter-irritation  to  the 
back  of  the  neck. 

Rarely  pachymeningitis  is  tuberculous.  Such  a  case  is  recorded  by  Guaseii- 
bauer*  in  whicli  the  disease  followed  a  l)low  upon  the  skull  in  a  man  with 
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a  bad  &mily  history.  The  dura  may  also  be  involved  in  syphilitic  disease  of 
the  cranial  \)ones.  Primary  specific  pachymeningitis  is  generally  diffuse  and 
characterized  by  headache,  and  often  by  tenderness  of  the  skull  on  percussion. 
Other  8}'philitic  stigmata  are  present.  (See  Chapter  XXIV.)  In  children 
pachymeningitis  appears  to  be  occasionally  due  to  inherited  syphilis.* 


LBPTOMBNINQITIS. 

Because  of  their  close  anatomical  relations  inflammations  of  the  arach* 
noid  and  pia  mater  are  considered  together  under  the  name  of  leptomenin- 
gitis. These  inflammations  are  various  in  character.  A  leptomeningitis  may 
be  simple,  purulent,  tuberculous,  or  syphilitic,  or  it  may  be  secondary  to  pneu- 
monia, scarlet  fever,  typhoid  fever,  ulcerative  endocarditis,  measles,  variola  or 
septiciemia  Further,  it  may  be  rheumatic  in  origin  or  the  result  of  some  toxic 
aeent,  as  alcohol.  Sunstoke  is  another  undoubted  factor  in  the  production 
of  meningitis.  Traumata  of  various  kinds,  especially  blows  upon  the  skull, 
are  also  not  infrequent  causes  of  meningitis.  Such  a  meningitis  may  or  may 
not  be  accompained  by  a  wound  or  fracture  of  the  skull.  Various  dis- 
eases of  the  cranial  bones  and  of  the  sinuses  of  the  dura  mater  may  give 
rise  to  meninntis  by  contiguity.  A  very  common  instance  of  this  is  the 
meningitis  which  has  its  origin  in  disease  of  the  petrous  portions  of  the  tem- 
poral bone.  Finally  meningitis  may  be  present  without  special  or  discovera- 
ole  cause,  and  in  such  case  is  spoken  of  as  idiopathic. 

Every  now  and  then  a  cerebral  leptomeningitis  invades  also  the  pia-arach- 
noid  of  the  spinal  cord,  and  in  such  a  case  the  symptoms  closely  resemble  those 
found  in  the  epidemic  form  of  cerebro-spinal  meningitis.  (See  pace  203.) 
Leptomeningitis  varies  greatly  as  to  its  distribution.  It  may  be  widely  dif- 
fused,  but  is  generally  most  marked  over  some  one  portion  of  the  brain,  and 
at  times  is  even  limited  to  certain  areas.  Thus  it  is  occasionally  most  marked 
or  limited  to  the  vertex,  in  which  case  we  speak  of  a  vertical  meningitis.  At 
other  times  it  is  most  marked  at  or  limitea  to  the  base,  and  in  this  instance 
we  speak  of  a  basal  meningitis ;  or,  it  may  be  limited  to  some  area  either  of 
the  oase  or  vertex,  and  then  it  is  spoken  of  as  a  local  meningitis. 

Prominent  among  predisposing  causes  are  general  ill-health,  mental  over- 
work, and  especially  the  ages  of  early  childhood  and  youth  and  the  male 
sex.  It  is  well  known  that  children  suffer  far  more  frequently  from  menin- 
^tis  than  adults,  and  boys  more  than  girls. 

Symptomatology.  Wfien  we  reflect  that  the  etiology  of  the  affection  is  so 
various,  and  when  we  consider  the  great  extent  of  tne  meninges,  that  they 
<?over  not  onlv  the  lateral  and  mesial  surfaces  of  the  brain,  but  also  line  it  at 
the  base,  and  further  are  intimately  related  to  the  various  cranial  nerves,  we 
c»n  readily  unden*tand  that  the  symptoms  and  course  should  vary  greatly  in 
different  cases.  We  see  at  once  that,  while  there  may  be  general  symptoms 
crommon  to  all  forms,  the  detailed  symptoms  depend  largely  upon  the  char- 
cicter  of  the  infianiniation  and  espei'ially  upon  the  locality  to  which  the  dis- 
ease is  limited  or  at  which  it  is  most  accentuated. 

In  order  that  we  may  intelligently  study  the  subject  it  will  be  well  to  con- 
»der  the  symptonw  present  in  the  various  diffused  forms  of  meningitis.  The 
^mtient  may  present  for  a  variable  i)erio(l  preceding  the  more  profound  symp- 
'^oms,  general  malaise,  heln^tude,  and  irrital>ility  ;  but  at  times  the  onset  is  sud- 
<\eu,  Ix^ing  ushered  in  by  a  chill.  Among  the  earlier  symptoms  are  vertigo  and 
ATomiting.     Soon  fever  makt»s  its  appearance.     The  headache  is  almost  always 

1  Moussona :    Joura.  de  M6d.  de  Bordeaux.  1891*2,  xxi.  3,  17. 
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of  great  severitj'  and  U  unceaaing.  At  the  same  time  the  patient  bet'oiiies 
hyperteethetic  to  touch,  to  uois€8,  and  to  bright  light.  The  general  surfat'e  of 
tne  body  is  everywhere  very  seiiHitive,  as  are  abi)  certain  musclfts,  especially 
those  of  the  back  of  the  neck  and  of  the  calves.  The  vomiting  occurs  inde>- 
pendently  of  the  presence  of  food  in  the  stomach  or  of  any  attack  of  indi- 
gestion. In  a  short  time  delirium,  muscular  twitchlngs.  and,  perhaps,  con- 
vulsions manifest  themselves.  The  tongue  at  tiist  shows  nothing  peculiar, 
but  later  in  the  general  adynamic  condition  it  becomes  heavily  fiirred.  There 
is  also  obstinate  constipation  and  retraction  of  the  abdomen.  Retentiim  of 
urine  is  frequent.  As  the  case  progresses  sonmolence  and  coma  may  super- 
vene, together  with  involuntary  evacuations  of  urine  and  feces.  The  tempei^ 
ature  in  the  average  case  is  not  very  high,  ranging  generally  from  \<M°  to 
102',  although  sometimes  as  much  as  105"  or  more  is  noted.  The  pulse, 
instea<l  of  being  increased  in  frequency,  a»  we  would  naturally  expect  it  to 
lie,  in  markedly  slower  than  normal,  its  rate  falling  to  seventy,  sixty,  or  fifty 
beats  to  the  minute,  or  even  less.  In  addition  it  is  frequently  irregular. 
If  the  case  goes  on  from  bad  to  worse  the  rate  finally  increases,  and  at  last 
heoomes  excesiveiy  rapid.  The  respiration  is  at  first  hut  little  afiecled.  Lat«r 
it  becomes  frequent,  sighing  and  interrupted,  and  may  even  a^ume  the  char- 
acter of  the  Cheyne-Stokes  respiration.  Li  addition  to  these  symptoms  others 
are  present  depending  upon  the  special  seat  of  the  inflammation.  Thus  we 
are  apt  to  have  signs  of  involvement  of  various  cranial  uerves.  This  !s  true 
especially  of  the  ocular  nerves,  strabigtmis  being  as  a  rule  an  early  symptom. 
In  addition  there  is  almost  always  some  modification  of  the  pupils.  At  fin<t 
contracted,  thev  may  later  on  be  unequally  dilated.  Sometimes  there  is 
ptosis,  though  this  is  generally  slight.  There  may  also  be  signs  of  involve- 
ment of  the  facial  nerve,  and  there  may  be  more  or  le%  distinct  facial 
palsy.  Insteoil  of  paralysis,  however,  marlcetl  twitchings  or  spasms  may  Ite 
present.  If  the  inflammation  involve  the  posterior  crouial  fossa  there  is 
more  or  less  marked  spasm  or  rigidity  of  the  mus(.-les  of  the  back  of  the 
neek.  This  symptom  is  rarely  if  ever  absent  in  posterior  Iiasal  meningitis, 
and  is  one  of  the  most  valuable  guides  ihat  we  have.  The  head  is  retracted 
and  nearly'  immobile ;  attempts  at  movement  and  handling  of  the  neck  give 
rise  to  pain.  Further,  trismus,  gritting  of  the  teeth,  rigidity  of  the  niusclea 
of  the  abdomen,  spasms  of  the  muscles  of  a  limb  or  localized  convulsive 
movements  may  also  be  present.  Optic  neuritis,  and  if  pressure  be  great, 
as'from  extensive  exudation,  blindness  may  also  supervene. 

The  knee-jerks  are  at  first  increased,  but  later  diminished,  and  finally 
lost.  Vasomotor  disturbances  are  occasionally  noted.  Thus,  if  the  skin  l>e 
lightly  stroked  by  the  finger  a  persistent  red  streak  may  make  its  appearance. 
This  ts  the  so-called  "  t£cne  c^^bralo."  It  depends  upon  a  weakness  of  the 
vasomotor  apparatus,  and  is  not  pathognomonic  of  meningitis,  but  is  found 
in  other  adynamic  conditions.  Small  reddish  spots  may  make  their  appear- 
ance spontaneously.  Herpetic  eruptions  also  occur,  and  bed-sores  are  not 
infrequent.  Occasionally  albumin  or  sugar  is  found  in  the  urine,  and  at 
times  there  is  an  actual  or  relative  increase  in  the  amount  of  phosphates 
eliminated.  Rapid  general  enmciation  also  is  apt  to  take  place,  and  is  often 
one  of  the  most  alarming  symptoms  of  the  disease. 

The  detailed  symptoms  in  a  given  case  depend  largely  upon  the  [lositiou  of 
the  inflammation.  When  the  inflammation  is  most  marked  at  the  base, 
vomiting,  buaol  or  occipital  headache,  more  or  le^  marked  interference  with 
the  various  cranial  nerves,  and  especially  rigidity  of  the  muscles  of  the- 
back  of  the  neck,  are  prominent  svmptoius.  Optic  neuritis,  is  also  likelv  to 
be  present,  coming  on,  as  a  rule,  aner  the  aflection  has  lasted  for  some  lime, 
a  week  or  more.    Occasionally  a  paresis  of  one  side,  or  even  a  well-marked 
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hemiplegia,  is  noted.  It  is  due  either  to  pressure  upon  the  ems  of  one  side 
or  to  interference  with  the  vascular  supply  of  one  of  the  hemispheres. 
Aphasia  is  also  occasionally  present'. 

In  meningitis  of  the  vertex,  delirium  and  convulsions  are  perhaps  more 
marked  than  in  meningitis  of  the  base.  Headache  Ls  aL«o  present  and  is 
very  severe.  It  is  referred  to  the  top  of  the  head.  Vomiting  is  much  less 
frequent  in  verticalar  meningitis  than  in  the  basal  form.  Gross  motor  dis- 
turbances, such  as  palsies  of  an  entire  limb  and  well-marked  hemiplegias,  are 
more  apt  to  occur.  Disturbances  of  the  various  cranial  nerves  are  much 
leas  frequent.  Optic  neuritis  also  may  remain  entirely  absent  or  occur  only 
as  a  very  late  symptom ;  similarly  rigidity  of  the  back  of  the  neck  may  be 
wanting. 

Limited  forms  of  meningitis  are  to  be  distinguished  by  the  fact  that  the 
headache  is  referred  to  some  one  portion  of  the  head,  and  that  there  are 
often  focal  cerebral  symptoms,  such  as  disturbances  of  motor  centres  or  in- 
terference with  special  cranial  nerves. 

The  various  forms  of  meningitis  present  special  features. 

Purulent  Meningitis.  In  purulent  meningitis  the  onset  is  apt  to  be 
rapid,  and  is  often  marked  by  a  chill.  The  symptoms  soon  become  pro- 
nounced, and  when  once  established  the  case  frequently  runs  a  very  rapid 
course,  a  fatal  termination  mav  take  place  in  twenty-four  or  forty-eight 
hours,  though  at  other  times  tlie  duration  of  the  disease  may  extend  to  a 
week  and  sometimes  longer.  The  temperature  is  apt  to  run  higher  than  in 
other  forms,  and  may  be  very  irregular.     Optic  neuritis  is  infrequent. 

Serous  Meningitis,  to  which  Quincke*  has  especially  called  attention,  Ls 
characterized  by  a  rather  mild  and  prolonged  course,  a  short  febrile  period 
and  symptoms  indicating  diffuse  pressure  rather  than  localized  symptoms. 
Headache  and  rigidity  of  the  back  of  the  neck  are  less  pronounced  than  in  the 
purulent  form.     Optic  neuritis,  on  the  other  hand,  is  much  more  common. 

Tuberculous  Meningitis  is  characterized  in  the  vast  majority  of  cases 
by  a  very  gradual  onset.     For  days  and  weeks  preceding  the  outbreak  of 
symptoms  the  child  seems  to  l)e  in  ill  health.     It  seems  to  be  growing  thmner, 
is  irritable,  nervous  and  suffers  from  broken  sleep,  and  often  complains  of  head- 
ache.    It  is  only  after  these  symptoms  have  i)ersisted  for  a  long  time  that  the 
actual  signs  of  meningitis  are  noted.     However,  rarely,  the  onset,  instead 
of  being  gradual,  is  quite  sudden,  vomiting  and  convulsions  being  among 
the  earliest  symptoms.     In  tubercular  meningitis,  further,  the  headache  is 
intense  and  agonizing,  and  when  disturbed  the  child  often  gives  vent  to  a 
shrill  scream,  the  so-called  "  hydrocephalic  cry."     Signs  of  basal  trouble, 
«uch  as  gritting  of  the  teeth,  strabismus,  etc.,  are  common.     Optic  neuritis, 
also.  Is  present.     Regarding  the  ophthalmoscopic  appearances,  it  Ls  also  of 
importance  to  rememlK»r  that  if  tubercles  be  detected  in  the  choroid  that  the 
<liagnosis  must  l)e  considered  as  established     The  temperature  is  but  slightly 
raised  and  pursues  an  uneven  course.     The  pulse  is  at  first  slow,  but  may 
sm<ideniy  increa»*e  in  rapidity,  especially  in  the  later  stages.     It  is  subject  to 
considerable  variation.      The  respiration,   likewb»e,   becomes   frequent  and 
irregular.     The  di.s(»at<*e  may  run  an  acute  and  rapid  course,  the  ca.^e  termin- 
ating fatal Iv  at  the  end  of  a  few  days.     Much  more  frequently,  however,  its 
<MJurse  L*  subacute  and  chronic,  the  duration  extending  over  two,  three,  four 
or  many  weeks.     It  may,  indeed,  be  exceedingly  protracted,  and  temiM)rary 
reniiftiions  may  even  take  place. 

SYrmuTK'  Inflammations  of  the  pia-arachn()i<l  are  in  the  majority  of 
cases  chronic,  though  cases  of  acute  specific  meningitis  have  been  dt^scribed. 

1  Quincke  :  Sammlung  Klinlacher  VortrMge,  18*J3.  No.  67,  p.  6a5. 
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Specific  meaing^tis  is  rarely,  if  ever,  ilifiu:^,  but  almost  alwavs  localize<t-  It 
often  CDusistg  of  welt-like  or  flfittened  guuiniatous  forraatiDua.  The  symptom- 
atology varies  according  to  the  locality  of  the  diBcase,  Sloet  frequently, 
however,  we  find  the  lesion  situate<i  at  the  base,  and  more  pronounced  on 
one  or  the  other  aide.  Basal  headavhe  with  localizing  signs  of  pressure  are, 
therefore,  among  the  meet  constant  i^ymptoms.  A  gummatous  inHammatioa 
of  the  membranes  at  the  ba£«  may  involve  the  vessels  of  one  hemisphere  of 
the  brain,  and  frequently  alKi  one  or  more  of  the  cranial  nerves,  eejieciatly 
the  oculo-motor.  The  symptoms,  therefore,  are  often  those  of  &  croswid 
hemiplegia ;  the  leg  and  arm  ore  paralyzed  on  the  opposite  side,  while  the 
oculo-motor  or  other  cranial  nerve  is  paralyzed  on  the  same  side  as  the 
lesion.  If  the  disease  be  situated  upon  tne  upper  surface  of  the  brain,  symp- 
toms indicative  of  interference  with  various  cortical  ceutres  may  be  present. 
Common  among  these  are  palsies  limited  to  one  limb,  convul^ve  atta^^ks  re- 
sembling focal  epilepsv,  local  headache  and  tenderness  to  deep  pnssure  or 
percussion.  If  the  disease  be  not  well  localized,  but  rather  diflu*e,  noctur- 
nal headache,  somnolence,  and  impairment  of  the  mental  faculties  may  be 
the  only  symptoms  presented.  Ojjtie  neuritis  may  also  exist  in  specific  meuin- 
gitifl  a»  in  other  forms  of  organic  intra-eranial  disease.  For  a  more  detailed 
account  of  the  symptoniH  the  reader  is  referred  It)  Chapter  XXr\^. 

Alcoholic  Meningitis  is  chronic  in  character,  and  is  simply  lo  be  looked 
u^OD  as  one  of  the  many  lesions  to  which  alcoholics  ore  liable.  The  affec- 
tion is  vertical  and  difliise,  and  therefore  focal  svmptonis  are  lacking.  Con- 
stant headache,  dull  in  character,  and  dementia,  slight  or  marked,  together 
with  on  alcoholic  history,  are  the  features  presentetl.  Convulsions  resem- 
bling ordinary  epilejisy  also  frequently  occur.     (See  also  page  191.) 

Simple  MEN^iNOiTitt  is  not  readily  distinguished  from  the  other  forms. 
However,  cases  of  meningitis  are  constantly  met  with  in  wliich,  at  the  au- 
topsy, neither  pus,  tuberculous  deposit,  nor  other  specific  cause  is  observed. 
It  is  probable  tnat  of  these  cases  some  at  least  are  due  to  undiscovered  gen- 
eral infection.  For  practical  purposes,  however,  simple  meningitis  must  be 
admitted  into  our  ctaijKifi cation.  It  is  found  mainly  as  an  aout«  affection. 
In  rare  instances,  however,  a  chronic  form,  basal  in  distribution  Mid  symp- 
toms, is  met  with  among  infants.  It  may  exist  tor  months  and  in  Its  milder 
degreee  for  much  longer  periods.  In  these  cases  the  possibility  of  inherited 
syphilis  is  always  to  be  considereil. 

MENINOme    8EC0NDAKY   TO    DISEASE  OF   A    C'ONTIGUOUB  STRUCTURE    is 

generally  localized  in  character.  It  is  to  be  distinguished  by  localized  head- 
ache and  various  focal  symptoms.  A  common  instance  of  such  a  meningitis 
is  furnished  by  thebasaf  meningitis  following  necrosis  of  the  temporal  bone  in 
otitis  media.  Here  intense  baaal  headache  on  the  side  of  the  affected  ear, 
facial  palsy,  and  perhaps  involvement  of  the  ocular  nervee,  may  be  the  symp- 
toms presented.  Often  this  form  of  meningitis  is  complicated  by  the  symp- 
toms of  thrombosis  of  the  lateral  sinus  (see  page  36ti),  or  by  the  symptoms  of 
brain  abscess.  (See  page  374).  Very  rarely  a  basal  meningitis,  instead  of 
being  due  lo  necrosis  of  Ihe  temporal  btme,  is  due  to  necrosis  of  the  sphenoid.' 
Pathology  and  Uorbid  Anatomy.  The  pia-arachnoid  mav  present  in  casee  of 
meningitis  the  following  peculiarities  :  First,  it  may  be  tfie  seat  of  more  or 
less  milky  or  white  opacities,  which  are  indicative  of  chronic  thickening  or 
simple  chronic  leptomeningitis,  such  as  is  found  in  alcoholic  subjects.  Fre- 
quently this  eonitition  is  accompanied  by  (edematous  infiltration  of  the  mem- 
nraues  and  by  loose  attachment  of  the  membranes  to  the  convolutions,  and 
by  the  formation  of  subpial  lymph  spaces  here  and  there ;  at  times,  also, 
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by  a  marked  increase  in  the  size  and  number  of  the  Pacchionian  bodies. 
Secondly,  the  membranes  may  be  injected  and  h3rpersemic  and  the  seat  of 
serous  exudation,  and  may  be  slightly  clouded.  This  is  a  condition  sometimes 
met  with  in  meningitis  secondary  to  the  exanthemata.  Far  more  commonly, 
however,  the  signs  of  acute  meningitis  are  more  marked,  and  the  meshes  of 
the  pia-arachnoid  are  infiltrated  with  yellowish  exudation.  This  exudation 
is  purulent,  and  is  most  frequently  found  along  the  course  of  the  veins.  The 
latter  are  often  outlined  by  yellowish  or  yellowish-white  borders.  Occasion- 
ally, however,  when  the  pus  is  on  the  surface  of  the  membranes,  the  veins  are 
entirely  hidden  from  view.  These  changes  are  as  a  rule  more  marked  over 
the  vertex,  though  they  may  be  found  at  the  base.  Collections  of  pus  are  also 
found  in  the  sulci  and  around  the  nerve-roots  and,  at  times,  over  the  sur- 
&ce  of  the  dura.  Distinct  inflammation  of  the  intra-cranial  portions  of  vari- 
ous nerves  may  also  be  present,  and  there  may  be  marked  infiltration  or  even 
minute  hemorrhages  into  their  sheaths.  The  cortex  of  the  brain  may  be  red- 
dened here  and  there,  or  it  may  reveal  minute  areas  of  softening.  The  ven- 
tricles may  be  somewhat  dilated  and  filled  with  clouded  lymph.  The  epen- 
dyroa  may  also  show  signs  of  inflammation,  and  may  be  slightly  granular  and 
thickenecf. 

In  tuberculous  meningitis  we  note  in  the  pia-arachnoid  of  the  base,  rarely 
of  the  vertex,  a  yellowish  gelatinous  infiltration.  This  is  at  times  firm,  at 
times  soft.  Especially  is  it  seen  about  the  optic  chiasm,  and  it  may  extend 
for  some  distance  into  the  Sylvian  fissure  on  either  side.  Small  tubercles 
can,  as  a  rule,  be  readily  detected  along  the  base  of  the  frontal  lobe  and 
island  of  Reil,  where  they  follow  the  course  of  the  vessels,  and  are  less 
obscured  by  the  infiltration  of  the  surrounding  tissues.  Instead  of  these 
appearances,  we  may  simply  have  a  very  difluse  infiltration  of  the  mem- 
branes. The  lateral  ventricles  are  much  dilated  in  the  majority  of  cases. 
This  may  be  either  due  to  direct  tuberculous  infection  of  the  ependyma  or  to 
closure  of  the  foramen  of  Majendie. 

In  syphilitic  inflammation  the  membranes  may  be  the  seat  of  more  or  less 
exten.sive  flat,  gummatous  formations.  Sometimes  the  gummata  are  large, 
and  present  signs  of  caseous  degeneration.  At  other  times  they  are  dense 
and  fibrous.     They  are  moat  frequently  found  at  the  base. 

Bacteriological  examination  has  revealed  in  the  epidemic  form  of  cerebro- 
spinal meningitis  the  presence  of  the  diplococcus  described  by  Ley  den  in 
I8M.3.  Fraenkel  identified  this  germ  with  the  pueumococcus  in  1886.  This 
fact  is  exceedingly  interesting  when  we  remember  that  meningitis  is  not  in- 
frequently secondary  to  pneumonia.  In  such  cases  the  diplococcus  has  also 
been  found  in  the  meningeal  exudation.  The  streptococcus  pyogenes  has 
l>een  found  in  the  purulent  form,  though  Zoerkendoerfer*  holds  that  the  latter 
is  most  frecjuently  caused  by  the  pneumoooccus. 

In  the  various  secondary  forms  of  meningitis  the  infection  may  be  carried 
to  the  membranes  either  by  the  bloodvessels  or  by  the  lymphatics.*  In  the 
meningites  complicating  ulcerative  endocarditis,  typhoid  fever,  typhus  and 
relapi>ing  fevers,  cholera,  variola,  scarlet  fever,  measles,  pneumonia  and  septic 
infection  generally,  the  germs  probably  gain  access  to  the  membranes  through 
the  blood.  In  ulcerative  endocarditis  it  is  probable  that  a  minute  fragment 
of  valve  containing  pyogenic  micro-organisms  is  carrie<l  to  the  meninges, 
and  that  as  a  result  there  is  a  small  hemorrhagic  enfarct.  Inflammation  is 
thus  set  up  which  by  extension  leads  to  more  or  less  general  involvement  of 
the  meninges.     It  is  possil>le  aL«o  that  other  cjtses  are  due  to  general  infection 

I  Zocrkendoerfer :  Vng.  Med.  Wochensohr..  1803.  vol.  xviil.  i\  211. 
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of  the  blood  with  micro-organisnis.  In  typhoid  fever  it  is  probable  that  the 
meningitis  is  generallv  due  to  a  secondary  septic  infection ;  in  some  easea 
probably  lo  the  tj'jihoid  bacillus  il^lf.  Reganling  typhus  fever,  it  isprol)- 
able  that  the  ineumgitis  is  generally  due  to  streptococcus  infection.  Tnir'  is 
probably,  alao,  the  case  in  relapging  fever.  In  variola  we  must  remember  that 
in  addition  to  meningitis  arising  from  general  infection  we  mar  also  have  a 
meningitis  the  result  of  middle-ear  disease.  This  is  also  true  of  scarlet  fever 
and  measles.  Meningitis  complicating  pneumonia  is  generally  due  tu  the 
pneiimococ«ua  of  I'raenkel,  as  just  pointed  nut.  Post-mortem  diagnosis  of 
this  meningitis  can,  it  is  said,  be  made  by  simple  inspection.'  The  pus  is 
thick,  viscid  and  consistent  on  account  of  the  abundance  of  fibrin  present. 
The  various  forms  arising  iu  the  course  of  general  septic  infection  are  all 
strmiococcus  meningitis.' 

The  various  forms  of  meningitis  having  their  origin  in  the  lymph  stream 
are  Blmo<>t  always  due  to  strept^jcoccus  infection.  The  course  may  be  that  of 
the  lymphatics  of  the  sheaths  of  the  various  cranial  nerves  and  bloodves- 
sels. EiTBipelas  of  the  face  and  head,  carbuncles,  etc.,  may  give  rise  to 
menindtis  by  infection  through  the  veins. 

To  uie  above  channels  of  infection  we  should  also  add  cerebral  meningitis 
arising  by  extension  from  spinal  meningitis.  Such  cases  may  occur  as  a  re- 
sult of  infection  from  bed-sores,  coxitis,  sacral  diseases,  etc. 

Many  of  the  svmptoms  can  be  readily  explained  bv  the  lesions  found. 
Thus  it  is  probable  that  the  headache  is  causea  by  the  direct  preieure  of  the 
swollen  membranes  upon  the  sensitive  dura  mater.  Similarly,  the  symptoms 
of  interference  with  tlie  various  nerve-trunks  are  due  to  pressure  and  irrita- 
tion and  to  the  infiltration  of  their  sheaths.  It  is  exceedingly  probable  that 
the  rigidity  of  the  muscles  of  the  back  of  the  neck  is  <iue  to  the  irritation  of 
the  roots  of  the  spinal  acceseoir  nerves,  and  in  some  cases  also  to  irritation  of 
the  roots  of  the  upper  cervical  nerves.  The  delirium,  convulsions  and  coma 
nre  t^i  Ije  a.»cribed  to  a  direct  interference  of  the  inflammation  and  exudation 
with  the  brain  cortex.  The  slowing  of  the  pulse  can  reasonably  be  ascribed 
to  irritation  of  the  vagus. 

DiagnoBia.  The  re^'oguilion  of  meningitis,  especially  of  the  basal  form,  is 
as  a  rule  not  difficult.  Various  special  symptoms,  however,  may  be  absent,  and 
at  times,  though  rarely,  headache  is  not  marked.  In  such  cases  it  is  neces- 
sary to  proceed!  with  caution.  The  entire  absence  of  hemlache,  however, 
should  always  llirow  doubt  upon  the  diagnosis,  as  headache  is  one  of  the 
most  constant  symptoms.  Vomiting  is  also  a  rather  constant  symptom,  espe- 
cially in  the  basal  form.  Coma,  delirium  and  convulsions,  however,  are  com- 
mon to  a  number  of  atfections,  and  here  difficulties  may  occur. 

Thus  the  question  may  arise  as  to  whether  a  given  case  is  suffering  from 
unemia  or  meningitis.  A  moment's  reflection  will  convince  us  that  these 
two  afiections  present  numerous  symptoms  iu  common.  Among  these  are 
headache,  vomiting,  vertigo,  delirium,  coma,  convulsions,  either  general  or 
limited,  and  even  local  or  hemiplt^ic  patsies.  Further  albumin  is  nccasion- 
ally  present  in  meningitis.  Should,  however,  a  given  cnse  present  the  signs 
of  acute  nephritis,  that  is,  numerous  tube-casts  and  blood  corpuscles,  oedema 
of  the  face  and  of  the  extremities,  the  question  would  be  easy  of  solution. 
The  more  chronic  fornts  of  renal  trouble  would  reveal  by  the  ophthalmoscope 
albuminuric  neuro- retinitis.  Difficulty  could  onl^  arise  in  the  vertical  form 
of  meningitis,  and  even  here  the  age  of  the  patient  and  the  history  of  the 
affection  would  aid  us. 

is  difficult,  to  differentiate  meningitis  from  typhoid  fever. 
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It  fc«ti»  brtv.  however,  such  |Mi»ti^  to  serve  us  as  the  teiuperftture-ciir\'e  of 

ifc^  frrrr.  the  regular  puJse,  ihe  enlargemeut  of  the  spleen,  tlie  rfiarrhiBa 

■  (V  ne^-colorecl  ^jHitK     We  sbtiuld  remember,  however,  tliat  in  meiiiugitiB 

irf*»  ffiRtrwhal    rMenililiiig  the  latter  may  al§o   be  present.     Finally    we 

I  wavail  nanvlvfs   of  Knrlich.'e  reaction,  tfaat  ie  the  diitzo-reaction  of  the 

I  ■■tTbirk.  n  lieu  J I  resell  t,  would  throw  the  weight  of  our  decision  iu  favor 

I  tfnfknd  fever      ImiuIiI,  however,  ia  thrown  upon  the  value  of  this  synip- 

¥  it  tf  foun<I  occasiannlly  in  other  diseases  with  liigh  temperature. 

MJMuUlv  it    12  difficult  to  decide  whether  the  patient  ii^  ^utferin^  &om 

■Mtin^itti?  or  finom  deJirium  tremens.     If  the  meningitis  runs  its  usual 

I  «•«.  Mad  tvpec-iallr  if  it  is  basal,  the  diagnosis  is  uot  difficult ;  but  if  it  be 

I  mmN  im-  exclu^vely  vertical,  so  that  delu-ium  aud  restlessness  are  promi- 

I  HLikfipam   trpni«]S  may  he  stmulRteil.    We  luiist  be  ou  the  lookout  in 

e*iij  for  fnc«J  sytnploiiw,  for  if  they  are  present  they  point  at  once  to 

ipttK      K>4riditv  of  the  neck,  iuteuse  headai-hc  and  optic  ueuritix  do  the 

8imilnr)y  it  is  nl  time»  ililiicuJt  to  distinguish  between  dfliriwii  gmif 

!  itifkiiBSOUi  I  nn^l    mcningitiii.     The  early  appearance  of  somnolence,  ri^d- 

[  Vttf'tiw  bftvk    of  the  neck,  locaUzins  phenomena,  optic  neuritis,  hyjiera^ 

'■MUkd  conviilfiiotiB  pomt  to  meningitis. 

^ftiMiiHiiillj    infnnts  who  have  eufiered  from  exhaustive  attacks  of  cholera 

pret«nt  symptoms  which  closely  piimulate  nx^ningitis,  though  no 

I  of  the    uieiubrancs  is  found  on  autopsy'.     These  chso<  have  be«n 

1  by  Man<Iiall  Hall.  "  Hydrocephaloid."     "f hev  are  distinguished  from 

ilBB  wgningitia  bii'  the  previous  history  and  by  the  I'act  that  the  fontanellee, 
"  ■     I  of  iMring  full  and  prominent,  are  sunken. 

tawitial  Diagnosis  af  ths  Various  Fonns.  It  is  necessary  to  differen- 
s  tbe  Vttrious  (onm  of  meningitis  from  each  other.  Epidemic  cerebro- 
'ugitU  is  to  l>e  Jl?linguiihed  from  the  other  forms  by  the  presence 
,  injitoDis  and  by  the  existence  of  the  malady  in  an  epidemic  form. 
H.  -■  i.  r.  «.  uiw  and  then  meet  cases  of  cerebro-spinnl  meningitis  in  which 
_  ,r  ■  '111-  jinxlnniinate,  and  also  chhcs  of  other  form?  of  meningitis  in 
■iiich.  while  brain  symptoms  are  present,  the  spinal  cord  is  also  involved. 
Further,  rase^  are  met  with  in  which  the  symptoms  of  the  epidemic  form  are 
f-krvlr  siniulatetl,  though  no  epidemic  may  exist  at  the  time.  We  see  at  once 
:ttit  the  (Utferoutial  diagnosis  as  regards  epidemic  cerebro-spinal  meningitis 
ni>m  the  other  forms  is  not  always  possible.  However,  in  addition  to  the 
fMHrrsl  fiit-ts  already  stated,  we  should  remember  that  the  course  of  the  dis- 
•«pe  in  the  epidemic  form  is  usually  very  rapid  ;  sometimes,  indeed,  it  is  light- 
[iiD;;-like,  yet  in  many  instances  the  diagnosis  of  meningitis  alone  can  be 
maile.  ami  lU'  s])Ccial  cnaracter  must  remain  a  conjecture. 

Purulent  nieningitL".  we  shouhl  bear  in  mind,  is  simictimes  the  result  of 
-«r  •ll<esc«  with  concomitant  necrosis  of  the  petrous  bone,  less  often  the  result 

■  ■(  •upniirative  catarrh  of  the  sinuses  of  the  frontal  bone,  nn<l  more  rarely 
Kill,  ot  ilL.ieasc  of  the  orbit.  Traumata,  such  as  complicated  fractures  of  the 
rraoial  hJino'  are  also  prominent  factors  in  its  production.  To  tho*«  causes 
niu--i  l>e  ailileil  septic  thronilxMia  of  the  sinuses  and  brain  abscess.  Further, 
rt  niay  In-  secondary  to  septic  processes  elsewhere,  such  as  puerperal  fever. 
\'  n-ganl-'  meningitij"  the  result  of  ear  disease,  frontal  sinus  disease,  traumata, 
•\i..  we  have  mui-h  in  the  history  of  the  case  to  guide  us  in  making  our  diag- 
n<-i.*.  However,  if  such  a  history  and  localizing  symptoms  be  wjuiting,  and 
the  cai*  do  not  ac<^rd  in  symptomatology  with  (iTubro-spinal  meningitis, 
•au-e*  or  evidences  of  general  septic  infection  should  l>e  sought  for ;  in  such 

■  ■^tr^s'  we  may  find  endocarditis,  inflammations  of  the  joints,  septic  nephritis, 
sfwespej"  of  the  lungs,  etc. 

The  features  which  distinguish  serous  meningitis  have  already  l>ecn  indi- 
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cated.  In  addition,  it  is  important  to  remember  that  it  occurs  most  fre- 
quently in  early  childhood  and  in  youth,  though  it  is  occasionally  met  with 
among  adults.  The  symptoms  frequently  resemble  those  of  ordinary  hydro- 
cephalus. In  adults  the  error  is  not  infrequently  made  of  mistaking  the 
condition  for  brain  tumor.  The  presence  of  focal  symptoms,  in  the  latter, 
will  serve  in  many  cases  to  make  tne  distinction. 

Tuberculous  meningitis  is  distinguished  by  the  fact  that  it  is  much  slower 
in  its  course  than  the  other  forms  and  that  the  temperature  is  rarely  much 
elevated.  When,  therefore,  we  have  symptoms  pointing  to  a  meningitis 
which  are  slow  in  their  development  and  subacute  in  course  we  should  be 
very  carefiil  to  search  for  evidences  of  general  tuberculous  infection.  The 
lungs,  the  pleura,  the  joints,  the  bones,  the  lymphatic  glands,  especially 
those  of  the  neck,  should  be  examined.  Further,  we  should  remember  that 
tuberculous  meningitis  is  that  form  which  occurs  most  frequently  in  children. 
It  is  apt  to  have  a  long  prodromal  period,  during  which  there  is  a  gradual 
loss  of  appetite,  emaciation,  sleeplessness,  general  malaise  and  apathy,  and 
there  is  also  a  predominance  of  symptoms  referable  to  the  base  ot  the  brain. 
Persistent  vomiting,*  marked  irregularity  of  the  pupils,  irregularity  of  the 
respiration,  more  or  less  marked  interference  with  tne  ocular  nerves,  papillitis, 
transient  or  persistent  facial  palsy,  monoplegia,  hemiplegia,  aphasia,'  are 
among  the  symptoms  witnessed.  Should  doubt  arise  as  regards  the  differen- 
tiation between  this  and  the  purulent  form  of  meningitis  some  assistance  may 
be  given  to  the  diagnosis  by  testing  the  urine  for  peptones.  Peptones  will 
very  probably  be  present  in  the  urine  if  marked  suppuration  is  taking  place. 

A  not  unimportant  caution  remains  to  be  given  regarding  tuberculous 
and  even  other  forms  of  meningitis  when  they  occur  in  young  girls.  In 
such  cases  the  symptoms  are  often  hysteroid  in  character,  and  the  mistake 
has  at  times  been  made  of  regarding  them  as  hysterical,  due  consideration 
not  being  given  to  the  possibility  of  organic  disease.  Again,  it  is  important 
to  bear  in  mind  that  the  course  pursued  by  tuberculous  meningitis  is  in  rare 
instances  latent.  Autopsies  have  been  made  in  cases  of  sudden  death  which 
have  revealed  an  entirely  unsuspected  and  symptomless  tuberculous  menin- 
gitis.* Finally,  tuberculous  meningitis,  though  occurring  most  frequently  in 
infants  and  the  young*  may  occur  much  later.  Thus  Rendu  and  Bulloche* 
report  a  case  occurring  in  a  woman  aged  thirty-eight  years.  Bastian*  reports 
a  case  of  tuberculous  meningitis  in  a  man  aged  fifty-two  years.  Matthe^ 
reports  a  case  of  miliary  tuberculosis  involving  the  meninges  in  a  man  aged 
sixty-seven  years,  and  Archambault,  the  case  of  a  man  sixty-eight  years  of  age. 

Rarely  tuberculous  meningitis  involves  in  addition  to  the  membranes  of 
the  brain  also  those  of  the  cord,^  and  in  such  case  spinal  symptoms  are 
present. 

Alcoholic  meninffitLs  differs  markedly  in  its  ordinarily  chronic  course. 
There  l<*  always  present  a  marked  history  of  alcoholism,  chronic  headache, 
occasional  slight  delirium,  mental  weakness,  and  sometimes  slight  papillitis. 

In  localized  meningitis,  such  as  occurs  from  blows  upon  the  skull,  we  have 
not  only  the  history  of  the  accident  but  also  the  symptom  of  headache,  more 
or  less  severe  and  local  in  character.     Very  frequently  there  are  also  focal 

1  Northrup:  Trans.  Am.  Pediatric  Soc.,  1890. 1891.  ii.  68-69 ;  also  Jacobl,  ibid  fDiscaasIoii),  Jacob! 
maintains  tnat  vomiting  in  present  only  in  meningitis  of  the  base. 

<  Amone  unusual  affections  of  speech  noted  in  tuberculous  meningitis  must  be  mentioned  echolaUa. 
Perret.  Ecnolalie  dans  la  meningite  tuberculeuse,  Lyon  Medical,  1891,  Ixvi.  577. 

«  Herzog:  Internal.  Klin.  Rundschau,  Wien,  1892.  vi.  545. 

«  Rendu  et  Boulloche  :    Bull,  et  Mem.  Soc.  med  des  hopitaux  de  Paris,  1891,  viii.  456. 

6  Bastian  :    Trans.  Clin.  Soc.  London,  1891,  xxiv.  29. 

•  Matthes :  Muenoh.  med.  Wochenschr.,  1892,  869 :  Archambault  (Diet,  encydop.  des  sc  m*d 
Paris.  1873). 

T  Mertz  :    Deutsche  med  Wochenschr  ,  1893,  xlx.  206. 
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I  pmnting  defiailely  to  Miue  cortical  centre.     A  meningitis  having 

ps  in  disea^ie  of  the  sinuBee  or  of  the  bones  of  the  Hkull  also  jiresente 

M  lei»  definite  localizing  symptoms.     Of  these  affections,  the  uieDiiigitis 

f  ftoBi  middle-ear  disease  and  consequent  necrosis  of  the  petrous  bone 

I  aw  bt  ukeo  as  an  example.     In  such  a  ease  we  have  the  hUtorv  of  an  ear 

I  svUr  «if  «€>rDe  Maoding ;  often  there  is  a  chronic  punileiit  diaeliarge  from 

f  it  ciivmal  aiiditorr  meatus.     The  involvement  of  the  meninges  is  made 

friirtit  Irt*  tnt«MiEv  iiailateral  Ijb^I  headache,  the  pain  being  i»o  great  that  it 

•  Mh  difficulty,  if  at  all,  relieved.    If  the  case  perBist,  as  la  most  likely,  we 

I  taw  nm  imlv  deafbeiv  upon  the  side  affected,  but  aL«o  the  symptoms  of  a 

I  ywiphrral  liu<ial  |>al)>A'.     Tliis  palsv  is  shown  to  occur  througli  pressure  on 

•errc  in  its  coiiise  through  the  Vatlopian  canal,  by  loss  of  taste  upon  the 

tirt>thinU  of  the  tongue  of  the  side  atlectcd,  and  by  unilat^rKl  paral- 

vm  irf  the  enftt   jHilate,     Other  cranial  nerves  may  become  involved,  esjw- 

■llt  the  variouii  ocular  nerves.     Even  the  cms  of  a  hemisphere  may  sutler, 

i  m  such  an  instance  we  may  have  the  symptoms  of  a  crossed  hemiplegia. 

iMsas  of  the  brain  is  very  frecpiently  a  direct  outcome  of  this  form  of  ]>uru- 

K  f  ninji^il  ir .  and  it  is  oiUm  associated  with  tlirombosis  of  the  lateral  [linUB. 

Mi».     The  prognosis  in  meningitis  varies  greatly  acw)rdiijg  to  the 

r  (if  th*  case.     In  the  various  forms  of  difliise  meningitis  and  in  the 

■I  Mit^mrative  form  the  prognosis  isverj'  grave.     Even  m  severe  cases, 

wmir,  tite  tertuination  is  not  iiec(«MiriIy  iatal.     Indeed,  recovery  ensues 

aMMwJly  from  evcjj  purulent  and  tuberculous  forms.     However,  when  re- 

•«y  liiti-*  rwnilt,  the'  |>alient  runs  the  risk  of  Buffering  from  some  permanent 

fKT  fBthj-r   I"  tht'  brain  or  cranial  nerves.     We  need  only  be  reminded  of 

a  vril-knowu  c-aw  i>f  Lnura  firidgnian,  in  which  a  meningitis  secondary  to 

■ht  firvi-r  woj*  followed  by  destruction  of  both  ojttic  and  auditory  nerves. 

griM,  wir  luaj  have  a  condition  of  chronic  internal  hydrocephalus  as  a  per- 

5aB-p«»ru!*rrit  fijrms  of  traumatic  meningitis,  meningitis  following  sun- 
Ank«.  ••-roll!'  iiieuin^iti.s,  and  alcoholic  meningitli  do  not  immediately 
tkical^D  life.  Complete  recoverj-  from  them,  however,  is  uncertain.  Funi- 
Icnt  trsumatie  meningitis  and  meningitis  from  extension  of  neighboring  in- 
Caaunation  is  very  fatal.  Syphilitic  meningitis  presents  a  prognosis  good  in 
^twaXiita  to  the  shortness  of  the  interval  between  the  origin  of  the  condition 
lad  the  beginning  of  treatment. 

TifiiliiMiliI  The  treatment  of  meningitis  must  be  based  upon  general 
arinciples.  In  the  acute  forms  rest  in  be<l  is,  of  course,  imperative.  \'arious 
z^iMrral  aod  special  measures  must  be  used  to  combat  the  ui.'WiL^e,  to  maintain 
cbr-  ^rength  and  to  relieve  the  suffering  of  the  patient.  Among  the  most  di.'^ 
n^ann^  svmt'toms  is  the  intense  heaaache,  and  to  control  this  antipyrin, 
aniifehrin,  pnenacetin,  with  or  without  the  bromides,  should  be  freely  used, 
SI  l«a^  in  the  beginning  of  the  case,  Antipyrin  an<l  its  congeners  are  not 
rxiiraindicatetl  unless  there  be  marked  depression.  They  should,  however, 
(»  a-^rd  for  a  short  j>eriod  only.  Morphine  is  theoretically  contruiuflicated, 
trai  in  a  large  number  of  cases  it  is  the  only  drug  that  gives  relief  to  the 
imiuml.  Application  of  ice  to  the  head  or  of  cold  to  the  general  surface  of  the 
"■•■Iv.  if  the  temperature  be  high,  is  important.  We  should  remcmlier  tliat 
■WT-i-ionall  V  ice  is  not  well  borne  by  young  children.  Buch,'  for  instance, 
C-und  that  cold  applications  in  cases  of  meningeal  tuberculosis  in  children 
havf  a  lenilency  to  produce  si)asm  of  the  glottis.  In  many  cases,  blisters  to 
ihfc  f«fk  of  the  neclt  or  back  of  the  ears  mav  Iw  applied  with  advantage. 
F>jie<ially  is  this  the  case  in  children.     In  adults  the  upiilication  of  a  large 

1  Buch.  3t.  Pctenbois.  Med.  Wochenuhr.,  1S91.  N.  F.  vlU.  103. 
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number  of  wet  cup  to  the  back  of  the  neck,  or  of  leeches  to  the  temple 
constitute  an  excellent  expedient.  General  principles  must,  of  course,  guid 
us  with  regard  to  these  measures,  particularly  with  regard  to  blood-lettin 
and  to  the  special  form  of  counter-irritation  to  be  adopted.  In  ansemic  c 
tuberculous  subjects  the  local  abstraction  of  blood  is  contraindicated. 

The  patient  being  constipated,  it  is  necessary  to  bring  about  active  purge 
tion,  and  for  this  purpose  no  drug  is  better  than  calomel.  Not  only  does  i 
produce  revulsion  by  acting  upon  the  bowels,  but  it  has  also  a  tendency  t 
favorably  influence  the  inflammation  of  the  membranes.  With  the  latte 
end  in  view,  mercurial  inunctions  should  also  be  used.  Children  tolerat 
mercurials  very  well.  In  adults,  however,  considerable  caution  should  h 
exercised. 

Special  symptoms,  such  as  a  persistent  vomiting,  demand  and  often  baflit 
our  best  eflbrts.  Small  doses  of  bismuth,  or  bismuth  with  cocaine,  the  car 
bonated  waters,  or  iced  champagne  are  among  the  measures  at  our  disposal 
Afler  the  more  violent  symptoms  subside,  supporting  measures  should  hk 
used  to  their  vilest  extent.  Alcohol  must  be  used  guardedly,  if  at  all 
Digitalis  and  strophanthus  may  be  used,  provided  the  period  of  initial  slon 
puLse  has  been  passed.  Strychnine,  for  obvious  reasons,  is  not  a  suitable 
tonic,  and  this  is  also  true  of  quinine,  full  doses  of  which  increase  meningeal 
irritation.  If  the  case  has  passed  into  a  subacute  stage,  iodides  and  mercuriab 
may  be  used  sparingly  for  a  long  time.  Experience  inveighs  against  the  UBe 
of  tuberculin  in  tuberculous  meningitis.  Brehm*  found  that  the  remedy 
made  the  disease  more  foudroyfuit 

Surgical  measures*  also  have  been  resorted  to  in  the  treatment  of  tubercu- 
lous meningitis.  C.  A.  Morton  tapped  the  arachnoid  space  in  four  cases  and 
noted  slight  improvement  in  two  of  them.  Wallace  Ord  and  Waterhouse 
trephined  through  the  cerebellar  fossa  in  a  child  of  ^ve  years.  A  small  quan- 
tity of  fluid  escaped,  a  drainage-tube  was  inserted,  and  the  child  did  well. 

The  treatment  of  syphilitic  meningitis  does  not  merit  special  description. 
It  is  to  be  based  upon  general  principles,  again  bearing  m  mind,  however, 
to  make  free  use  of  the  mercurials.  The  chronic  forms  of  meningitis  which 
result  from  insolation  and  other  causes  are  much  benefited  bv  the  actual 
cautery  applied  to  the  back  of  the  neck  at  frequent  intervals  in  the  manner 
already  indicated  in  the  discussion  of  pachymeningitis  (p.  349). 

The  surgical  treatment  of  traumatic  meningitis  has  already  been  alluded 
to  (see  p.  350),  and  is  considered  in  detail  in  Chapter  XXXIII. 


MENINGEAL   HEMORRHAGE. 

Hemorrhages  of  the  meninges  of  the  brain  may  occur  in  various  situations. 
They  may  take  place  first  into  the  meshes  of  the  pia  mater,  and  in  such  cases 
they  almost  of  necessity  involve  the  cortex.  Secondly,  they  may  occur  in 
the  subdural  space ;  and,  lastly,  they  may  occur  between  the  external  layer 
of  the  dura  and  the  cranium,  i  e.,  be  supra-dural.  They  may  have  their 
origin  in  lesions  of  the  arteries  of  the  brain,  of  the  cranium,  of  the  veins  of 
the  pia  mater,  or  of  the  sinuses  of  the  dura.  They  mav  occur  either  as  a 
result  of  disea^^e  of  vessel  walls  or  gross  intra-cranial  disease,  but  far  more 
fretjuently  they  have  as  their  cause  injuries  of  the  skull. 

Spontaneous  Meningeal  Hemorkha(je.    When  due  to  vascular  degen- 
eration meningeal  hemorrhages  arise  under  conditions  similar  to  those  which 

'  Brehm.  Kinder  Artz.  Berlin.  1891,  ii.  1-7. 

'  C.  A.  Morton.  Brit.  Med.  Jouru..  1891,  vol.  ii.  p.  8i0 ;  also  Wallace  Ord,  and  Waterbouse,  Brit 
Med.  Journ.,  March  10, 1894. 
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occasion  ordinary  cerebral  hemorrhage — that  hy  middle  or  advanced  life, 
renal  and  arterial  disease.  Spontaneous  meningeal  apoplexy  is,  however,  quite 
rare.  The  symptoms  presented  are,  of  course,  very  variable,  depending  entirely 
upon  the  seat  and  extent  of  the  extravasation.  Headache  followed  by  coma, 
convulsions,  or  other  palsies  may  be  the  symptoms  produced.  Occasionally, 
as  we  have  seen,  when  occurring  in  the  arachnoid  space,  in  degenerative  states, 
such  as  are  present  in  the  chronic  insane,  the  hemorrhage  may  give  rise  to  a 
condition  known  as  hematoma  of  the  dura.     (Bee  p.  851.) 

In  rare  cases  a  small  hemorrhage  may  suddenly  take  place  on  the  inner 
surface  of  the  dura  in  plethoric  persons.     The  symptoms  presented  are  so 
violent  as  to  demand  the  most  active  interference,  and  it  is  therefore  impor- 
tant that  the  condition  should  be  promptly  recognized.     Occurring  in  per- 
sons of  full  habit,  often  just  aft^r  eating  a  full  meal,  or  while  in  the  act  of 
defecation  or  other  effort  requiring  muscular  strain,  the  symptoms  are  those 
of  an  Ionizing  headache,  often  localized  and  coming  on  witn  great  sudden- 
ness.    The  pain  is  so  great  that  the  patient  becomes  pale  and  depressed. 
Often  vomitmg  \b  present,  or  sudden  and  repeated  movements  of  the  bowels 
occur.     Sometimes  other  signs  of  meningeal  irritation,  such  as  contracted 
pupils,  are  seen.     Photophobia  and  excessive  sensitiveness  to  noises  may  also 
oe  present.    At  times  the  pain  increases  paroxysmally,  and  may  radiate  down 
the  back  of  the  neck  and  trunk.     Indeed,  many  of  the  symptoms  actually 
suggest  a  meningitis.    However,  the  fact  that  the  attack  occurs  in  a  plethoric 
inmvidual,  after  eating  and  after  muscular  exertion,  as  well  as  the  course  of 
the  affection,  will  enable  us  to  make  the  differential  diagnosis.     Localizing 
symptoms  may  be  absolutely  wanting,  as  may  also  somnolence  and  coma. 

Treatment.  The  treatment  of  spontaneous  meningeal  hemorrhage  is  prac- 
tically that  of  ordinary  apoplexy  (see  Chapter  XV).  However,  in  those  rare 
instances  in  which  a  small  sub-dural  hemorrhage  occurs,  and  in  which  the 
symptoms  resemble  those  of  a  meningitis,  most  active  treatment  should  be 
institutetl.  Wet  cups  should  be  freely  applied  to  the  back  of  the  neck,  and 
it  may  even  be  uecessar}'  to  resort  to  general  blood-letting.  Morphia  suffi- 
cient to  relieve  pain,  ice  to  the  head,  and  mercurial  purgation  are  among  the 
other  measures  indicated.  The  headache  is  onlv  with  difficultv  relieved,  and 
is  apt  to  persist  for  days,  though  with  a  lessening  severity. 

Traumatic  Meningeal  Hemorrhage.  The  traumatic  form  of  menin- 
4^eal  hemorrhage  is  comparatively  frequent.  In  the  great  majority  of  the 
oases  there  is  fracture  of  the  skull  as  a  result  of  a  blow,  the  fracture  being 
accompanied  by  the  rupture  of  some  vessel.  Cases,  however,  are  met  with 
in  which  no  fracture  is  present,  and  in  which,  notwithstanding,  meningeal 
hemorrhage  occurs.  The  fracture  may  be  exceedingly  small  and  difficult  to 
recognize,  even  when  the  skull  is  exposed.  It  may  be  limited  to  one  table. 
In  almost  half  the  cases,  according  to  Jacol)soirs*  studies,  there  is  not  only  a 
fracture  of  the  vault,  but  also  of  the  base.  The  middle  meningeal  artery  Is 
»iiore  fmjuently  the  seat  of  traumatic  hemorrhage  than  any  other  vessel.  Its 
tnain  trunk  is  seldom  injured,  the  rupture  usually  involving  one  of  the 
branches.  Blows  upon  the  skull  of  sufficient  violence  to  cause  fracture,  or 
meningeal  hemorrhage,  are  at  times  accompanied  by  ecchymosis  or  contusion 
of  the  brain  substance.  Frequently  the  contusion  Is  not  immediately  beneath 
the  site  of  the  fracture,  but  is  found  at  some  distance.  Thus  a  blow  upon  the 
i*i<le  of  the  hea<l  may  be  accompanied  by  contusion  of  the  tip  of  the  opposite 
temporal  lobe ;  a  blow  up(m  the  occiput  may  be  accompanied  by  occhyinosis 
of  the  ti])?*  of  the  frontal  lobes.  Extensive  softening  and  even  abscess  have 
\yeen  descril)ed  as  occurring  in  these  situations. 

1  Jacobaon :  Guy's  Hospital  Reports,  18S5-86,  xxvili.  p.  147. 
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Symptoma.  In  extensive  Injuries  to  the  skuH  the  symptoms  of  hemorrha^ 
are  often  complicflted  and  obscured  by  those  of  coneussiou.  However,  in 
tho:*  forms  in  which  the  hemorrhiige  follows  a  blow  at  the  side  of  the  head, 
and  Is  due  to  the  rupture  of  the  middle  meningeal  artery,  unconsciousneas 
and  coma  do  not  immediately  supervene.  The  hemorrhage  in  such  cases 
takes  place  between  the  dura  and  the  bone — that  is.  is  entirely  extra-duraL 
Time  IS  required  for  the  outpouring  blood  to  accomplish  extensive  separatioa 
of  the  dura  and  for  compression  symptoma  to  make  their  appearance.  There 
is,  therefore,  almost  always  a  distinct  interval  of  consciousness.  This  Interval 
varies  from  a  few  minutes  to  several  hours.  It  is  not  uncommon  t^i  learn 
that  after  receiving  the  blow  the  patient  was  quite  himself,  and  even  attended 
for  some  time  to  his  ordinary  duties,  and  that  gradually  he  became  somno- 
lent, more  and  more  difficult  to  arouse,  and  finally  comatose. 

In  some  cases  the  unconsciousueas  never  deepens  into  alwolute  coma.  In 
others,  again,  instead  of  coming  on  gradually,  it  may  come  on  very  suddenly. 
According  to  Weismann,'  it  may  m  exceedingly  delayed,  one  instance  of 
eleven  days  being  given.  Associated  with  the  significant  fact  of  an  interval 
preceding  the  lo^  of  consciousness,  we  may  have  also  certain  motor  disturb* 
ancea  dependent  up(>D  the  seat  of  the  hemorrhage.  Among  these  may  be 
hemiplegia  or  aphasia.  Sometimes,  too,  there  is  rigidity  of  one  or  both  legB, 
or  of^  both  legs  and  arms.  Often  with  this  rigidity  we  have  associated  mus- 
cular twitchinga.  The  hemiplegia  may  be  only  tem|K)rary,  and  varies  greatly 
in  degree.  According  to  Jaeobson,'  paraplegia  may  also  be  present  in  these 
casee.  Finally,  we  should  remember  ttiat  motor  disturbances  may  be  entirely 
wanting.     There  may  be  no  paralysis  whatever. 

Interesting  and  important  pupillary  phenomena  are  also  apt  to  be  present. 
Not  infrequently,  as  I  have  myself  seen,  the  pupil  upon  the  injurea  aide  is 
diluted,  perhaps  widely  so.  while  that  of  the  opposite  side  ie  either  normal  or 
contracted.  This  dilated  pupil,  termed  Hutchiiwon's  pupil  by  Jaeobson, 
appears  to  be  a  pressure  symptom.  At  times  both  pupils  are  dilated,  and  at 
others,  again,  both  are  normal,  but  if  unilateral  dilatation  is  present  the 
symptom  is  of  great  value. 

The  pulse  is  slow,  though  it  may  become  more  frequent  later  on.  The 
respiration  is  apt  to  be  slow,  labored,  and  even  stertoroxia.  Vomiting,  also, 
may  be  present.  A  rise  of  temperature  may  take  place,  and  this  is  sometimes 
very  high.     Thus,  according  to  Weismann  108.8'  F.  has  been  reported.' 

Dlagnosia.  If  meningeal  hemorrhage  occur  in  the  arachnoid  space,  that  is, 
be  siuli-dural.  such  as  may  ariw  from  injury  of  a  ainua,  the  onset  of  symptoms 
may  he  so  sudden  and  so  complicated  by  concussion,  that  attempts  at  localizing 
the  extravasation  may  be  (utile.  However,  the  value  of  a  earefiil  study  of  the 
localizing  symptoms  in  every  case  is  shown  by  the  experience  of  Starr  and 
McBurney,'  iu  which  a  traumatic  hemorrhage  from  a  vein  in  the  pia  mater 
gave  rise  to  apoplexy,  partial  right  hemiplegia,  and  hemianiesthesia.  Tre- 
phining, with  removal  of  the  clot,  resulted  m  recovery.  In  supra-dural  hemor- 
rhage, as  we  have  seen,  a  number  of  distinct  and  valuable  signs  are  present. 
Among  thfflc  is  to  be  placed  first  and  foremost  the  interval  of  consciousuen 
which  precedes  the  somnolence  and  coma.  Recundiv,  the  occurrence  of  ft. 
hemiplegia  on  the  aide  opposite  to  tliat  upon  which  the  blow  upon  the  head 
been  received,  is  of  the  greatest  simificauce,  A  dilated  pupil  upon  the  injiirecl 
side  raukii  nejct  iu  importance,  if  associated  with  these  symptoms  we  have 
a  slow  pulse,  labored  breathing,  vomiting  and  rigidity  of  the  limbs,  with 
twitching  and  possibly  a  rise  of  temperature,  a  supnt'dural  hemorrhage 


>e  Zeltung  I.  Chlnit^e.  'dI.  I' 


Stan  t.vA  McBomer  :  Bc^q.  1891-91,  zlr.  3M. 
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In  thv  maicHity  of  cases  ei)me  evidences  of  iniiiiiiiinrcnl'n  pnvent 
I  VB  A*  wadp  or  sknil.  an<t  if  these  ore  Durked  the  diii^uiKii>  U  xttil  uirther 
*     **'p  tnun  remember,  however,  that  all  signx  of  ext^'niul  iiijiirv  inav 
„      ThB  was  the  case  iu  a  iwitieat  reported  bv  Bn-itiBr,  in  whom  tho 
I  rrmpiom  wa^  apbaeia,  and  in  whieh  trephiniti};  wiu  followed  by 

Xbe  progiioais  of  trauiutttie  meuin^enl  1u-murrha|{c  depends 

r  ll^Sy  <4*°l*  iC^  *<^  ^'I  whether  it  »  aiireically  aei:t»«iblc.     Kxl«u»ive  eWi- 

I  imtt  bkmd  in  tbe  mib-diiml  space  are,  var  reasous  alrpndy  »UtI<>d,  not  only 

Modi  to  t«cocai>«,  but  ofl^  less  hope  of  relief  by  trephining.     In  the  caw 

rf  ■f !■  ihinJ  nentorrhage  great  good  can  be  accuuiplinhefl,  providwl  the 

I  •■  M  reeogni»^  auffieiently  early. 

;  Iha^Bant  Tli«  Ireatraent  of  meningeal  hemorrhage  is,  of  coiime,  a  xnr- 
bml  oor  pwrelr.  As  Jacobeon  correctly  says,  "  Wo  arc  Ut  trephine  and  to 
Mpiiiiu-  r«rlv.''  Delay  greatly  increases  the  patient's  duiigor.  That,  how- 
«»».  tn^hining  at  even  a  late  day  may  Iw  suceetsfiil  is  ahuwii  by  tbe  cxperi- 
wm  f4  Sitikefl,'  who  report*  a  case  of  secondary  operation  nine  days  after 
■kr  ara^tical,  with  rec-overr,  although  nt  the  time  of  the  npemtion  the  patient 
*m  cnnmtive-  In  thi#  ca%  the  patient  hud  the  a»<iK<inted  aymptoiiw  of 
' "  1  sad  &dnl  pnralysis.     (See  Chapter  XXXIII  on  Surgery, J 


DtSKABES  OF  THS  BINTT8BS  OF  THE  DUBA  MATBR. 

A«  A  nMili  of  rarioiu>  caiiKs,  thromboeie  of  Hiniucti  niay  occur,  and  beoanite 
«f  ibe  peculiar  relation  which  the  sinuses  bear  to  the  venouH  eireiitation  of 
At  beam  M  well  as  to  certain  portions  of  the  extra-cranial  venous  cireula- 
Oml  n-(iipU'UL4  arise  which  it  ia  ver^-  important  lo  ret^gnixe.  A  tlirombui 
fcrsc-'-:  :i -iim-  a- a  n-iilt  of  one  of  two  conditionf :  iirnl,  *•  n  I'lmwijiirnce 

rf  ;.  -'■>'■    iif  M 1  and  feeble  circulation,  coijiliii-.u-   iu<-ciii   in 

rBho(i:>  ady-namic  ^ates ;  for  example,  in  tj-phold  fever,  ^rave  diarrh(ea,  in 
IX  la>4  fUkf^  of  phthisis,  cancer,  chlorosis,  grave  aniemia,  etc.,  and,  iicca- 
Voallv.  in  generally  aeptictemia.  This  form  of  thrombosis  is  more  frequently 
i.vad  ID  the  superior  lonntudinal  sinus  than  elsewhere,  and  more  ofWn  in 
rtiidren  thAD  in  adults.  The  conditions  present  in  the  HU[M.'rior  longitudinal 
^ut>  are  pe«Tiliarly  favorable  to  the  formation  of  a  clot.  The  blood  nirrent 
•  extremely  t^low,  [he  cavity  of  the  sinus  ifl  angular  in  shape,  and  it  is 
tTmT«t?ed  by  numerous  fine  trabecuUe, 

TW  M«oDd  cause  of  the  formation  of  a  thromlius  is  the  direi^t  extension  of 
sflamRuiion  to  the  sinus  from  some  contiguous  structure,  or  by  direirt  rires- 
«;»  ^  from  a  tumor.  It  Ls  in  this  manner  that  the  thrombi  arise  which  are 
■■■f^fiiioallv  met  with  in  brain  abscess,  purulent  meningitis,  suppurative  in- 
ia^^natiod  of  the  cranial  bones,  of  the  middle  ear,  of  the  orbit,  or  of  the 
3»ml  ravity.  Infiammation  of  an  external  vein  sometimcx  given  rise  to  a 
-j^-fslxKi.  This  every  now  and  then  takes  place  in  phlebitis  of  the  face, 
*^is.  ■>r  a«ck. 

U  a  •rbiC  form  in  a  sinus  it  is  apt  to  extend  into  the  veins  of  the  pia  mater. 
i.<  a  n>ftoie<]uence,  the  circulation  in  the  veins  is  arrexte<l,  and  the  |>orti'>ns  of 
-.^  hr»in  mpplied  bv  them  may  undergo  deslnictive  s«>ft«^ing.  If  veins 
-.taraan'icatini:  with  (ue  surface  of  the  skull,  fsux,  or  neck  he  involverl,  vari- 
<>  L>>-aJ  -welling  may  occur,  constituting  striking  jivmiitom^. 

rv  :hr"mbu.*  generally  consists  of  a  laminatcl  clot  whifh  may  or  may  not 
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show  signs  of  purulent  chang^es.    SometimeB  when  septic  it  may  give  ri«e  to 
metastatic  disease  of  the  lung  and  to  a  general  pynnuc  iofection. 

Alport,'  after  collecting  169  cases  of  all  kinds,  showed  that  most  cases 
occur  between  seventeen  and  twenty-six  years  of  age,  though  quite  a  number 
occur  in  the  first  three  years  of  life.  Of  all  the  cases  in  which  the  fact  was 
stated,  namely  128,  118  followed  chronic  otorrhcea. 


General  Symptoms.  A  sinus  thromhoeis,  especially  when  it  involves  the 
longitudinal  sinus,  may  l>e  masked  by  other  conditions,  and  may  only  be  de- 
tected at  the  autopsy.  More  frequently  it  gives  rise  to  decided  symptoms, 
among  ivhich  may  be  very  severe  and  often  localized  headache,  vomiting, 
rigors,  high  temperature,  slow  pulse,  convulsions,  mental  confusion,  and 
rigidity  of  the  back  of  the  neck.  Occasionally  more  or  less  marked  palsies, 
hemiple^c  nr  munoplcgio  in  type,  are  added.  When  present  they  are  due 
to  secondary  cortical  softening.  Very  often  the  signs  of  thrombosis  are 
complicated  by  those  of  a  meningitis  or  brain  abscess,  and  it  is  therefore 
often  difficult  to  dia^ostieate.  ta  fact  it  can  only  be  recognized  when 
certain  circulatory  disturbances  pointing  directly  to  the  blocking  up  of  the 
sinuses  are  present.  A  knowledge  of  the  anatomy  of  the  sinuses  and  of  their 
venou."  connections,  L",  therefore,  aleolutelv  necessary.  The  most  important 
clinical  forms  met  with  are  thromboses  of  the  lateral,  longitudinal,  and  the 

Specl&l  Symptoms.    Thrombosis  of  the  Lateral  Sikus.     Disease  of 

tlie  middle  cur — ciiiies  of  the  jtelrous  bone — is  the  most  common  cause  of 

1  Alport .  Journ*1  of  Ameiican  Msdloil  AnoclaUon,  1S92,  xlx.  iv  AM>  T^St  744. 
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diseaae  of  the  lateral  bIdiib.  Consequently,  eigne  of  chronic  otitis  media  ore 
almost  invariably  present.  Intense  neadache,  sometimes  preceded  by  agoniz- 
ing earache,  are  tne  usual  acGoniuaniments.  Vomiting,  optic  neuritis,  and 
fever  ppemic  in  character,  may  also  be  present.  Even  nystagmus  may  be 
Doted.  The  involvement  of  the  sinus  is  especially  indicated  bv  venous 
fulneee  and  cedema  back  of  the  ear,  in  the  mastoia  and  occipital  i 


masmii  ihowiQg 


^"his  cedema  is  due  to  the  extension  of  the  thrombus  to  the  email  veine  which 
;{>ass  through  the  posterior  condyloi<l  and  mastoid  foramina.  These  veins 
^■onnect  the  lateral  sinus  with  the  veins  of  the  scalp  back  of  the  ear  and  over 
t.he  lower  portion  of  the  occiput.  In  adition  there  Li  decided  tenderness 
<iver  the  ceaematous  area,  es]>ecially,  as  Bennett'  has  shown,  over  the  mastoid 
furamen.  Another  symptom  that  has  been  ol)sened  is  thai  the  external 
jugular  veiu  on  the  atlected  side  seems  less  full  than  iu  fellow,  the  diHerence 


'  Benuell :    LADcet,  London,  IBM.  II, 


p.  019.  loai. 
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being  brought  out  especially  by  efforts  at  inspiration  (Gerhardt)."    Inasmut 
as  in  lateral  thrombosis  the  internal  jugular  of  the  same  side  receives  i 
blood  from  the  cranial  cavity  the  external  jugular  empties  itself  more  read! 
into  the  common  trunk.     However,  in  some  cases  the  thrombus  extends  ini 
the  internal  jugular  for  such  a  distance  that  it  blocks  the  communieatic 
with  the  external  vein.    In  such  a  case,  the  latter,  instead  of  being  compan 
tively  empty   (Gerhardt*8  symptom),   is  over-distended.     When  the  ch 
extends  for  some  distance  into  the  internal  jugular,  the  latter  is  felt  as  a  fin 
and  painful  cord.     Sometimes  the  patient  holds  the  head  inclined  towai 
the  affected  side,  as  in  this  position  tne  muscles  are  less  apt  to  cause  presBUi 
upon  the  inflamed  vein.    Rarely  it  happens  that  in  cases  where  the  inflan 
mation  is  purulent  and  of  such  severity  as  to  involve  the  tissues  external  t 
the  sinus,  the  various  nerves  which  accompany  the  jugular  vein  in  its  paasag 
through  the  jugular  foramen  may  be  affected.     Symptoms  referable  to  inn 
tation  of  the  pueumogastric,  spinal  accessor}',  and  glosso-phar}iigeal  hav 
been  described,  e,  (/.,  excessive  slowing  of  the  pulse,  respiratory  disturbancf 
hoarseness,  aphonia,  spasm  of  the  stemo-mastoid,  and  trapezius,  difliculty  o 
swallowing,  etc. 

Thrombosis  of  the  Cavernus  Sinu8.    Thrombus  of  the  cavemoug  sinua 
like  that  of  the  lateral  sinus,  is  frequently  due  to  purulent  inflammation  ii 
its  immediate  neighborhood.     Both  sinuses  are  occasionally  involved  at  thi 
same  time.     Because  of  the  communication  existing  between  the  cavcmoui 
sinus  and  the  ophthalmic  vein,  the  special  symptoms  presented  are  very 
striking ;   thus,  there  is  oedema  of  the  eyelids  of  the  same  side,  of  the  con- 
junctiva,  and,  later  on,  of  a  great  part  of  the  side  of  the  face.     The  lattei 
symptom,  however,  may  not  be  present,  or  may  be  transient  in  character.   Id 
adition  there  may  be  more  or  less  marked  exophthalmus,  and  if  we  examine 
the  fundus  of  the  eye  we  find  that  the  retinal  vems  are  distended  and  unusually 
tortuous,  and  there  may  also  be  cedema  of  the  retina  and  of  the  papilliL 
These  appearances  are  all  accentuated  if  the  thrombosis  extends  to  the  cen- 
tral retinal  vein.     There  may  also  be  venous  pulsation,  retinal  hemorrhagei^ 
etc.     If  the  thrombus  be  septic  in  character  the  symptoms  may  be  thoee  of  a 
phlegmonous  inflammation  of  the  connective  tissue  of  the  orbit.    (Leube.) 

Inasumch  as  the  oculo-motor  nerve  and  ophthalmic  branch  of  the  fifth  are 
encloi<ed  in  the  wall  of  the  sinus,  and  the  pathetic  and  abducent  nerves  paas 
directly  through  it,  various  symptoms  indicative  of  interference  with  thefle 
nerves  arc  present.  Paralvsis  of  various  ocular  muscles,  ophthalmic  neu- 
nilgia,  and  even  neuroparalytic  ophthalmia  may  occur.  Deep-seated  head- 
ache may  also  exist. 

Thromh<  >sis  of  the  Superior  Lonchtudinal  Sinus.  Thrombosis  of  the 
superior  longitudinal  sinus  is  almost  always  of"  marantic"  origin,  that  is,  occure 
in  low,  adynamic*  conditioiLs.  It  is  not  an  infre<[uent  complication  in  various 
affections  of  childhood,  such  as  chronic  exhausting  diarrhoea  or  long  con- 
tinued fevers.  In  adults  it  also  occasionally  occurs  under  similar  conditions, 
but  the  symptonLs  are  frecjuently  masked  by  those  of  the  general  disease, 
and  it  escai)cw  recognition  altogether,  l)eing  detected  only  on  the  post- 
mortem table.  Special  symptoms,  however,  are  always  present  in  complete 
ol)structioii  of  the  sinus.  Inasnmch  as  the  sinus  communicates  directly 
with  the  veins  of  the  nasal  cavity,  the  latter  become  very  much  distended, 
and  not  infrofiuently  marked  epistaxis  ensues.  There  is  also  marked  ful- 
ness and  even  cyanosis  in  the  distrihuticm  of  the  anterior  facial  vein. 
Similarly,  because  the  sinus  is  in  communication  with  the  veins  of  the  scalp, 
(by  way  of  the  emissiry  veins  of  Santorini,  which  pass  through  the  parietal  for- 

1  Gerhardt :  Deutsche  Klinik,  1857,  vol.  ix,  pp.  437, 445. 
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amina)  there  ensue  fulness  of  the  veins  and  oedema  of  both  temporal  regions 
^reading  up  to  the  vertex.   This  swelling  is  especially  noticeable  in  children. 

In  thelatter,  also,  because  of  the  obstruction  to  the  outflow  from  the  cerebral 
veins  and  the  conseouent  increase  of  intra-cranial  pressure,  the  fontanelles 
become  distended  ana  prominent.  Various  symptoms  indicative  of  more  or 
leas  profound  disturbance  of  the  cerebrum  also  make  their  appearance ;  thus, 
there  may  be  mental  dulness,  delirium,  somnolence,  and  later  on,  stupor  and 
coma.  Convulsions  and  palsies  may  also  occur,  and  these  may  be  more  marked 
on  one  side  of  the  body  than  on  the  other.  Vomiting  is  also  present,  and 
headache  is  quite  constant.  Inasmuch  as  the  affection  is  often  complicated 
by  a  meningitis,  there  may  be,  in  addition,  such  symptoms  as  strabismus, 
rigidity  at  the  back  of  the  neck,  rigidity  of  the  limlis,  etc. 

DfagnosiB.  Many  of  the  general  symptoms  presented  by  thrombosis  of  the 
sinuses  are  also  present  in  meningitis.  Among  these  are  headache,  vomiting, 
chills  and  fever,  mental  disturbances,  such  as  delirium,  somnolence,  or  stupor, 
and  at  times  optic  neuritis.  The  diagnosis  of  sinus  thrombosis  depends  upon 
the  special  symptoms  produced  by  sinus  obstruction. 

Thrombosis  of  the  Lateral  Sinus  occurs,  as  we  have  seen,  far  more  frequently 

than  the  other  forms.    Associated,  as  it  is,  with  disease  of  the  middle  ear,  the 

latter,  in  all  suspected  cases,  should  be  carefully  examined.   The  presence  or  a 

past  history  of  a  purulent  discharge  is  of  the  greatest  significance.  Especially  is 

this  the  case  when  headache,  rigors  and  rise  of  temperature  follow  the  sudaen 

cessation  of  such  a  discharge.     If  in  addition,  tenderness  and  cedema  be 

present  over  the  mastoid  process,  lower  occipital  or  upper  cervical  region, 

onus  thrombosis  is  indicated.     Difluse  tenderness  may  be  wanting,  but  a 

painfiil  point  will  always  be  found  directly  over  the  mastoid  foramen.     It  is 

due  to  a  phlebitis  involving  the  emissary  vein,  which  here  makes  its  exit 

from  the  sinus.   This  point  exists  at  the  posterior  edge  of  the  mastoid  process, 

or  better  still,  it  may  be  found  bv  placing  the  finger  tip  firmly  upon  a  spot 

one  inch  behind  and  about  hali  an  inch  above  the  middle  of  the  external 

auditory  meatus  (Bennett).*     Sometimes  the  cedema  also  is  very  slight,  is 

circumscribed  and  limited  to  this  small  area.    Lack  of  fulness  in  the  external 

jugular  vein,  cord-like  hardness  and  tenderness  over  the  internal  jugular  are 

abo  to  be  sought  for.     We  should  be  care^l  to  diflerentiate  between  lateral 

sinus  thromlx^is  and  basal  meningitis,  or  brain  abscess  dependent  upon  ear 

disease.     In  uncomplicated  brain  abscess  the  symptoms  of^  sinus  obstruction 

are  absent.     However,  we  should  remember  that  in  children  the  symptoms 

of  obstruction  are  now  and  then  but  slightly  marked,  and  in  such  case  the 

differential  diagnosis  from  meningitis  is  exceedingly  difficult  and  at  times 

impossible. 

The  practitioner  should  be  cautioned  in  every  suspicious  case  of  continued 
fever  of  irregular  or  pyaemic  type,  to  examine  the  ears  as  possible  sources  of 
infection,  and  it  occasionally  liappens  that  in  this  way  a  sinus  thrombosis  is 
detected.  "  Earache  "  in  a  febrile  case  should  always  be  regarded  with 
suspicion. 

The  diagnosis  of  thromboMi^  of  the  cavernous  sinm  is  based,  in  addition  to 
the  general  symptoms  mentioned  above,  upon  the  symptoms  caused  by  the 
obstruction  of  the  ophthalmic  vein,  namely,  oedema  of  the  conjunctiva,  of 
the  eyelids,  of  the  up|)€r  part  of  one  side  of  the  face,  exophthalmus,  stra- 
bismus, neuralgia,  fulness  and  tortuosity  of  the  retinal  veins,  etc.  In  sus- 
pected cavernous  thromlxwis,  disease  of  the  ear  should  also  be  looked  for. 
What  has  been  said  relative  to  this  point  in  connection  with  thrombosis  of 
the  lateral  sinus  is  also  applicable  here.  Disea^^e  of  the  cavernous  sinus  Is 
much  less  frequent  than  that  of  the  lateral  sinus. 

'  ix)c.  cii. 
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The  diagnosis  of  I hromboHs  of  the  longiiudinal  einus  is  also  to  be  l)a^>ed 
upon  genernl  symptoms  and  on  the  ccdenia  of  the  temporal  regions  cnui^ 
by  obstruction  of  the  veins  of  Santorini,  the  occurrence  of  epistaxia,  marked 
mental  symptoms,  somnolence,  coma,  or  delirium,  convulsionc  and  pali-ies, 
and,  in  young  children,  the  prominence  of  the  fontanelles. 

FiognosiB.  Thrombosis  of  tbe  sinuses  is  always  a  grave  afiection.  When 
present  in  the  lateral  sinus,  however,  the  termination  Is  by  no  means  always 
liital.     Not  infraiuently  cases  are  saved  by  prompt  surgical  interference. 

Treatment.  Tlie  expectant  treatment  of  sinus  throm>>osis  offers  very  littl« 
hope.  Surgical  procedures  alone  promise  relief  Operations  have  many 
times  been  att«mpt«d,  and  often  with  success.  Lateral  sinus  thrombosis,  tbe 
most  common  form,  is  at  the  same  time  that  form  which  admits  most  readily 
of  surgical  treatment.  In  1880,  Zautal '  proposed  to  ligate  the  internal 
jugular  on  the  aflected  side,  in  order  to  prevent,  if  possible,  svsteraic  infeo- 
tiou,  and  also  to  remove  the  mastoid  proce^  and  to  expose  and  evacuate  the 
sinus.  He  first  carried  out  his  suggestion  in  1884,  though  unsuccessfully. 
Two  years  later,  Horsley'  recommended  a  somewhat  similar  proceiliire. 
Since  then,  l.ane,'  Ballance,'  Salzer,'  and  others,  have  operated  with  more 
or  lees  success.  The  operation  consists  of  two  parts — first,  ligation  of  the 
internal  jugular  below  the  thrombus  by  two  ligatures,  and  division  of  the 
vein  between  the  ligatures ;  second,  trephining,  opening  of  the  lateral  sinus, 
and  the  washing  out  of  the  throrobua  from  above,  or  removing  it  by  the 
curette.  For  details,  the  reader  is  referred  to  the  chapter  on  Surgery.  Suo- 
ceasfiil  cases  have  also  been  reported  by  Parker,*  Pickering,'  Clutton,'  Har- 
ris,' and  others.  Of  twenty  oases  of  operation  upon  the  sinuses  collected  by 
Koerner,'"  thirteen  were  successful.  Hanciberg"  suggests  that,  because  in  the 
early  stages  the  diagnosis  may  be  uncertain,  we  should  always  open  ths 
mastoid  if,  in  the  course  of  suppurative  ear  disease,  pyiemic  fever  develops^ 

Regarding  operations  for  thrombosis  of  the  cavernous  sinus,  but  one  cas. 
is  upon  record,  that  reported  by  Bircher."  This  case  was  complicated  by 
thrombosis  of  both  the  lateral  and  tbe  inferior  petrosal  sinuses.  The  onerfr 
tion  involved  the  removal  of  almost  the  entire  portion  of  the  petrous  bone. 
Thorough  cleansing  and  disinfection  of  the  wound  was  followed  hy  recovery 
and  diminution  in  the  ophthalmoplegic  symptoms,  hut  with  total  facial  palsy. 

LfOngitiidiual  sinus  thrombosis,  being  of  marantic  origin,  is  not  favorable 
to  surgical  interference. 


CERBBRAIi    ANEMIA    AND    HYPBR-SIMIA. 

As  in  other  instances  iu  which  pathological  Investi^tion  is  difficult 
impossible,  much  difference  of  opinion  has  existed  relative  to  aneemia  and 
hypertemia  of  the  brain.     Not  many  years  ago,  it  was  quite  common  to  hear 
the  diagnosis  of  these  conditions  maile  almost  daily.     At  the  present  tim^ 
however,  as  has  been  pointed  out  by  Gray,  such  a  diagnosis  is  rarely  recorded.' 

I  ZaolU  :  P™«.  fDBd.  WocbeoKhr.,  IBSn,  p.  576. 

>  Bonier :  8L  Thomu't  Hoap.  Rep.,  1880,  toI.  xtIII. 

>  Lime:  Brit.  Med.  JoDni.,  im.  i.  p.  MS. 
<  Ballance :  Lancet,  ISW.  i.  p.  SOfi. 

•  Baker;  Wlen.  kiln.  WocbeOKbr.,  1»«D,  p.  061. 

•  Parker  :  Uvetnool  HedlofrChlrurg.  Joam.,  IH92,  xll.  p.  M. 
'  Pickering :  Bristol  Medlco-ChliurB.  Jonrn..  isttl,  Iz.  p.  1S5. 

•  CInttOD :  Bilt.  Ued.  Joum..  1SS2, 1,  p.  807. 

•  HarrW:  Lancet,  ISSS.ll.  p.  H. 
">  Koemor :  IHe  Otitliclien  Eckrankunsen  dea  Hlnu,  der  Hlmhatute  unit  dcr  Blullelter,  Prank* 

tUrta.  M..  ISM,  p.7^ 

II  HannberK :  Ann.  a.  mal,  at  r'<rellle,  etc.,  ISW,  xvlll.  p.  Alt. 
H  mnber:  Centntlbl.  t.  dUnrs.,  1SE8,  p.  483. 
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This  is  largely  owing  to  our  better  understanding  of  other  intra-cranial  affec- 
tions, and  to  the  more  frequent  recognition  of  the  various  nervous  phenom- 
ena associated  with  neurasthenia.  It  is  undoubtedly  true  that  anaemia  and 
hypersemia  of  the  brain  as  primary  affections  are  excessively  rare.  However, 
tfiey  are  not  infrequently  met  with  secondary  to,  or  associated  with,  some 
other  pathological  condition.  That  cerebral  ansemia  actually  exists,  is  proven 
by  sucn  simple  instances  as  the  cerebral  symptoms  associated  with  sudden  loss 
o^  blood,  and  that  cerebral  hypersemia  also  exists,  at  least  in  the  passive  form, 
18  proven  by  the  symptoms  present  in  cases  of  general  venous  obstruction. 

Symptomatology.  The  symptoms  presented  by  cases  of  undoubted  cerebral 
awzmia,  such  as  are  caused  by  an  excessive  hemorrhage,  consist  of  ringing  in 
the  ears,  dimness  of  vision,  attacks  of  ''  blackness  bdbre  the  eyes,"  dilated 
papik,  vertigo,  nausea  or  vomiting,  headache,  mental  confusion  and  delirium, 
msonmia  and  attacks  of  fainting.  These  symptoms  are  all  less  marked  in 
the  recumbent  posture,  and  may  even  be  relieved  when  the  head  is  on  a 
lower  level  than  the  trunk  ana  limbs.  The  symptoms  presented  by  an 
ordinary  attack  of  fainting  due  to  fright,  or  to  sudden  depression  oi  the 
heart's  action  through  any  cause  whatever,  depend  upon  a  relative  ansemia 
of  the  brain,  and  resemble  those  just  recounted.  Similar  though  milder 
symptoms,  are  occasionally  met  with  in  general  anaemia,  chlorosis,  leukaemia, 
tne  various  cachexias  and  inanition,  and  at  times  associated  with  neuras- 
thenic conditions.     (See  Chapter  II.) 

The  symptoms  of  cerebral  hyperasmia  theoretically  resolve  themselves  into 
two  groups :  first,  those  attendant  upon  active  or  arterial  congestion ;  and, 
secondly,  those  due  to  passive  or  venous  conation.     The  first  ^roup  are 
represented  by  the  symptoms  so  often  prodromal  to  cerebral  hemorrhage,  t.  e., 
a  sense  of  fulness  and  neat  of  head,  neadache,  throbbing  sensations  in  the 
head,  cerebral  excitement,  tinnitus,  vertigo,  and  insomnia.     From  the  nature 
of  the  case,  the  symptoms  are  such  as  are  often  present  in  other  affections, 
and  the  condition  can  never  be  diagnosticated  with  absolute  certainty.     It  is 
not   improbable   that   such   symptoms  as  photophobia,  auditory  hyperaes- 
thesia,  confusion  of  thought,  and  delirium,  which  are  present  in  the  mitial 
stages  of  simple  febrile  affections  and  in  the  prodromal  periods  of  menin- 
ritis,  are  due  to  an  active  cerebral  hyperaemia.     Whether  the  affection  exists 
in  an  independent  and  chronic  form  is  exceedingly  problematic.     The  in- 
somnia associated  with  overwork  is  probably  not  the  insomnia  of  hyper- 
emia, but  the  insomnia  of  exhaustion  (sec  chapter  on  neurasthenia,  page 
66.)     No  changes  are  found  in  the  retinal  circulation  in  the  so-called  cases 
of  chronic  cerebral  hypenemia,  while  the  mere  flushing  of  the  face  cannot 
be  looked  upon  as  bearing  any  rehition  to  the  circulation  within  the  cranium. 
The  second  group  of  symptoms,  those  dependent  upon  venous  fulness,  are 
best  illa»»trated  by  cases  of  disease  of  the  heart  in  which  excessive  venous 
ohetniction  is  present.     Here  we  often  have  a  dull  headache,  some  tendency 
to  sH>mnolence,  and  general  weakness,  symptoms  which  in  their  turn  are  too 
ill-<.lcfined  to  enable  us  to  establish  an  ali«olute  diagnosis.     It  is  probable 
t  hat  to  some  extent  they  are  due  to  cedema  of  the  membranes. 

In  some  cases  the  symptoms  of  cerebral  hypenemia  follow  the  sudden 

itrre*»t  of  an  habitual  dis<^'harffe  of  blood,  such  as  accompanies  hemorrhoids  in 

|>lethoric  people.    This  remarlc  applies  especially  to  women  at  the  menopause. 

^\n  illustrative  case  occurring  in  the  experience  of  the  writer  was  that  of  a 

tni<idle-aged  woman  still  at  the  menopause,  who  htwl  been  operated  upon  for 

j>n>fusely  bleeding  hemorrhoid**.    The  opemtion  had  been  entirely  successful, 

vet  some  three  weeks  afterward,  at  what  seemed  to  he  a  menstrual  epoch, 

the  patient  died  with  all  the  symptoms  of  a  venous  hy|)eneniia  of  the  ])rain. 

What  has  been  said  concerning  active  cerebral  hypenemia  in  regard  to  the 
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existence  of  the  afiectioii  in  an  independent  and  chronic  form  applies  equally 
here.  It  is  with  cerebral  hyperemia  aiid  antemia,  as  aiwociateu  with  other 
states,  that  ire  have  especially  to  deal.  A  reference  to  the  chapter  on  nenrae- 
theniit  in  this  volume  will  snow  the  readier  that  iu  very  many  neurasthenics 
Diinieroiis  obscure  cephalic  sensations  are  present,  such  ae  throbbing,  tension 
of  the  head,  sense  of  iulness,  etc.,  which  suggest  the  presence  of  an  increased 
amount  of  blood  in  the  cranial  cavity.  It  is  uot  improbable  that  the  exacer- 
bation of  the  head  syuiptotns  in  female  neuraatbenice  at  the  time  imme«li- 
ately  precedine  the  menstruatiou,  is  to  be  ascribed  to  such  a  cause.  While 
we  recognize  tnat  hypencniia  of  the  brain  ae  an  independent  condition  ia 
rarely  if  ever  existent,  it  is  more  than  probable  that  it  at  times  compIicalM 
other  functional  troubles,  notably  neurasthenia. 

Treatment.  The  treatment  ot  a  cerebral  aneemia  awociated  with  loss  of 
blood,  clilorosis,  leukaemia,  general  anteniia,  the  various  cachexias  or  neuras- 
thenia is,  of  course,  the  treatment  of  these  various  states.  Cerebral  hypei^ 
»mia  occurring  ntainly  in  connection  with  other  diseases,  treatment  is  to  be 
directed  to  the  latter.  Thus  a  c&ne  of  heart  disease,  a  case  of  snppreseed 
menstruation,  a  caw  of  threatening  apoplexy,  demands  each  lU  appropriate 
management.  The  s^^iiiptonis  of  heat  and  fiilneas,  ringing  in  the  eare,  and 
vertigo  occurring  in  a  plethoric  person,  shonld  be  met  oy  active  purgation, 
general  or  local  bloml- letting,  and  the  administration  of  bromides. 

In  neurasthenics  in  whom  we  have  reason  to  believe  that  there  is  a  com- 
plicating hj^ienemia,  we  should  associate  with  our  treatment  the  bromides,  and 
especially  ergot.  In  neurasthenic  headaches  in  which  this  complication  is 
believed  to  exist,  the  writer  baa  found  ergot  quite  useful.  It  is  unneceasary 
to  say  that  this  drug  is,  not  applicable  in  cases  of  suppreeaed  menstruation, 
or  that  it  is  not  to  be  used  al  the  eve  of  this  epoch.  Among  the  other 
meauures  arc  hot  foot  or  sitz-lmths  taken  at  bed-time. 

CEREBRAL  INFLAMMATION. 

Inflammation  of  the  brain  appears  to  l>e  present,  as  in  other  viscera,  in  two 
forms,  u  parenchymatous  snd  an  interstitial  form.  Our  knowled^  of  the 
parenchynmtous  inflammations  is  not  by  any  means  satisfactory.  It  is  exceed- 
mgly  probable  that  they  occur  in  at  least  three  clinical  varieties:   First, 

C'.Mew^hnlitw  eoriicaii*,  an  inflammation  of  the  cortex  of  the  brain,  the 
ion  which  Striimpel  believes  to  be  the  essential  factor  in  the  cerebral  pal- 
sies of  childhood  ;  secondly,  polweiirephalUix  superior,  by  which  is  meant  an 
inflammation  of  the  gray  matter  about  the  aqueduct  of  Sylvius,  i.  e.,  the 
nuclei  of  the  various  cranial  nerves  supplying  the  extrinsic  and  intrinsic 
muscles  of  the  eyeball ;  thirdly,  pnliiimcephaliik  inftrior,  in  which  various 
motor  nuclei  of  the  medulla  are  involved.  Polioencephalitis  superior  and 
interior  are  analogous,  it  will  he  seen,  to  poliumvelitis  (see  Chapter  XX). 
Polioencephalitis  superior,  which  gives  rise  to  opbihalmopUgia,  is  described 
in  Chapter  XXVI.,  while  polioencephalitis  intenor,  bulbar  pnUy,  is  described 
in  Chapter  XXI.  Polioencephalitis  corticalis,  at  times  the  lesion  of  cerebral 
patty  of  childhood,  Is  considered  in  Chapter  XVII. 

Interstitial  inflammation  of  the  brain  may  be  either  acute  or  chronic  and 
may  result  in  more  or  less  rapid  destruction  of  tissue  with  or  without  the  for- 
mation of  pun,  or  in  slowly  progressive  changes,  such  as  sclerosis.  Acute 
interstitial  inflammation  ot'  the  brain  is  ver^-  rare,  but  it  appears  to  result 
every  now  ami  then  from  severe  trauma  of  the  head,  and  at  times  it  arises  in 
the  courftc  of  one  of  the  infectious  diseases,  such  as  erysipelas,  influenza, 
typhoid  fever,  diphtheria,  variola,  typhus  fever,  etc.     It  is  probable  also  that 
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a  leas  acute  form  is  occasionally  due  to  syphilis.  It  may  be  widely  difiused 
or  there  may  be  numerous  foci  of  inflammation  scattered  through  the  enceph- 
alon.  At  times  a  localized  interstitial  inflammation  is  the  result  of  direct 
trauma  of  the  brain  as  by  a  stab-wound,  or  from  the  irritation  of  depressed  or 
diseased  bone  or  from  the  presence  of  a  foreign  body,  or  a  neoplasm.  The 
symptoms  of  acute  interstitial  inflammation  are  va^e,  ill  defined,  and  not 
cliaracteristic.  Among  them  are  headache  dull  in  character,  vomiting,  deli- 
rium, coma,  convulsions,  and  hemiplegia  and  other  palsies.  The  optic  papillse 
appear,  in  the  cases  thus  far  reported,  to  have  presented  no  peculianties. 
\  arious  conditions  of  the  pupils  nave  been  noted.  As  a  rule,  mydriasis  has 
been  present,  though  in  a  case  reported  by  Schmidt*  the  pupils  were  distinctly 
contracted.  Their  reaction  is  uncertain.  Death  is  preceded  by  a  period  of 
coma. 

Autopsies  reveal  the  brain  tissue  as  a  whole  to  be  somewhat  reddened.  At 
times  this  reddening  is  present  only  in  foci  here  and  there.  Upon  micro- 
scopic examination,  and  in  some  cases  apparent  to  the  naked  eye,  are  found 
numerous  hemorrhages.  These  may  be  capillary  or  punctiform  or  somewhat 
difiuse.  In  other  words  red  softening  may  be  noted  in  the  white  matter,  the 
basal  ganglia  and  less  often  the  cortex.  At  times  the  hemorrhages  are  so 
marked  that  the  condition  has  been  termed  hemorrhagic  encephalitis. 

The  fact  that  the  symptoms  are  vague  and  common  to  other  intra-cranial 
aflfections  renders  an  absolute  diagnosis  impossible.  However,  the  history  of 
a  blow  on  the  head,  such  as  is  present  in  profound  concussion  of  the  brain, 
the  absence  of  optic  neuritis  and  the  generalized  character  of  the  symptoms 
should  suggest  to  us  a  diffuse  encephalitis.  Similarly  if  these  symptoms  occur 
in  a  case  of  infectious  fever  a  diffuse  encephalitis  may  again  be  suspected. 
From  the  uncertainty  of  the  diagnosis  and  the  nature  of  the  affection  treat- 
ment can  only  be  tentative  and  ^neral.  The  principles  laid  down  in  dis- 
cussing the  treatment  of  meningitis  apply  equally  here. 

The  various  localized  interstitial  inflammations  of  the  brain  occurring  in 
the  neighborhood  of  tumors,  diseased  bone,  hemorrhages,  etc.,  may  compli- 
cate the  symptoms  resulting  from  the  original  lesion.  They  cannot  be  separ- 
ately considered.  Occasionally,  however,  local  inflammation  results  in  the 
brain  immediately  beneath  the  site  of  a  blow  upon  the  head  or  at  some  dis- 
tant point,  and  is  often  of  such  an  intensity  that  it  results  in  the  formation  of 
pus.  At  other  times,  septic  material  introduced  from  without  may  give  rise 
to  purulent  inflammation  and  to  conseouent  formation  of  an  abscess.  (See  page 
374).  Among  very  rare  forms  of  inflammation  of  the  brain  must  be  men- 
tioned the  case  of  anthrax  of  the  brain  reported  by  Merkel.'  On  admission 
to  the  hospital  the  patient  was  exceedingly  pale  and  anaemic,  totally  uncon- 
scious, ana  presented  epileptiform  attacks.  An  ophthalmoscopic  examination 
revealed  the  margins  of  the  disk  on  the  right  side  to  be  obscureil ;  nothing 
else  abnormal.  Death  occurre<l  shortly  afterwanl.  The  autopsy  revealed, 
among  other  things,  an  injected  pia  and  cortex  with  numerous  small,  red 
specks,  apparently  hemorrhages,  and  small  hemorrhages  in  the  basal  ganglia. 
Microscopic  examination  showed  the  vessels  to  be  filled  with  anthrax  bacilli. 
In  some  situations  the  bacteria  had  aj)parently  i)enetrated  the  vessel  walls 
and  were  in  the  perivascular  spaces.  >o  bacilli  were  found  in  the  brain  sub- 
stance proj)er. 

Chronic  interstitial  inflammation  of  the  bmin  constitutes  various  forms 
of  sclerosis.  Insular  or  disseminated  sclerosis  (see  Chapter  XXII)  is  an 
affection  which  apj)ears  to  have  iu<  origin  in  multiple  foci  of  inflammation. 

1  Schmidt:  Deutsche  Med.  WochenMhr,  1892,  xvlii.  708. 

«  Merkel :  Muenchener  Med.  Wochen»chrlft.  1892,  No.  47,  840, 
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Widely  diffused  sclerosis,  such  as  leads  to  atrophy,  hypertrophy  or  groes  de- 
formity of  the  brain  as  a  whole  or  of  its  lobes,  is  probably  most  often  degenera- 
tive in  character,  though  now  and  then  it  likewise  appears  to  have  its  origin 
in  an  inflammatory  process.  It  is  most  often  seen  in  tne  brains  of  idiots  and 
other  cases  of  arrested  mental  development.  These  are  considered  at  length 
in  Chapter  XII. 

BRAIN  ABSCESS, 

Etiology.  Abscesses  of  the  brain  are  the  direct  result  of  septic  infection. 
One  of  the  most  common  causes  is  the  extension  of  some  suppurative  process 
from  contiguous  structures,  as  ft'om  caries  of  the  temporal  bone,  from  otitis 
media,  from  suppurative  processes  in  the  naso-pharynx  or  in  the  nasal  cavity, 
from  suppuration  in  the  sinuses  of  the  frontal  Done,  or  in  the  orbits,  and  from 
erysipelas  and  cellulitis  of  the  face  and  head.  Infection  may  also  be  carried 
from  a  distance.  Empyema,  lung  abscess,  putrid  bronchitis,  and  septic  endo- 
carditis are  all  sources  of  brain  abscess.  General  septicaemia,  pyaemia  and 
influenza  are  among  the  less  common  causes.  Frequently  a  trauma  attended 
by  a  wound  or  other  injury  of  the  skull,  such  as  a  complicated  fracture 
01  the  cranium  with  or  without  injury  to  the  brain,  results  either  in  a 
purulent  meningitis  or  brain  abscess,  or  perhaps  both.  Occasionally  abscess 
occurs  in  cases  in  which  no  septic  infection  can  be  traced.  Thus  it  sometimes 
happense  that  an  abscess  develops  after  blows  to  the  head  when  no  lesion  of 
either  table  of  the  cranium  or  of  the  dura  has  been  produced.  In  such  in- 
stances the  abscess  may  form  immediately  beneath  the  site  of  the  blow  or  in 
a  distant  part  of  the  brain ;  thus,  a  blow  upon  the  vertex  has  been  followed 
by  an  abscess  in  the  temporal  lobe,  a  blow  upon  the  occiput  by  an  abscess  in 
the  frontal  lobe.  Sometimes  a  blow  upon  the  head  may  give  rise  to  an  abscess 
at  the  seat  of  the  blow  and  a  second  one  at  a  distant  pomt.^ 

Judging  from  the  statistics  of  Pitt,*  almost  one-third  of  the  cases  of  brain 
abscess  are  due  to  disease  of  the  middle  ear  or  of  the  temporal  bone,  less 
than  one-sixth  to  disease  of  other  cranial  bones,  about  one-sixth  to  trauma, 
about  one-sixth  to  pyaemia,  and  the  remaining  portion  to  diseases  of  the  lungs 
and  other  causes. 

In  a  statistical  study  of  13,000  miscellaneous  cases  of  ear  trouble  Jansen' 
found  eight  complicated  with  brain  abscesses.  Of  these  only  seven  can  be 
properly  included.  These  seven  occurred  in  something  over  5000  cases  of 
suppuration  in  the  middle  ear.  One  occurred  in  2650  acute  cases  and  six  in 
2500  chronic  cases.  It  is  seen,  therefore,  that  chronic  suppurative  otitis  is 
more  dangerous  than  the  acute  form.  That  long  continuance  of  suppurating 
diseases  of  the  middle  ear  without  complications  is  no  guarantee  of  immunity, 
is  shown  by  the  case  of  Ransom*  in  which  a  discharge  from  the  left  ear, 
present  for  thirty  years  and  then  suddenly  ceasing,  was  followed  by  brain 
abscess. 

Symptoms.  General  mpnptom.  The  symptoms  of  brain  abscess  are  of 
two  kinds :  First,  those  which  are  common  to  cases  of  brain  abscess  as  a 
whole ;  and,  secondly,  those  which  depend  upon  the  location  and  mode  of 
origin.  Among  those  of  the  first  group  are  headache,  vomiting,  vertigo  and 
disturbances  of  the  intelligence,  /.  e,,  apathy,  somnolence,  stupor  and  deli- 
rium.    To  these  symptoms  we  must  add  rigors,  slight  fever,  normal  or  even 

1  Norbun- :  Medical  News,  Philadelphia,  1892,  Ix.  p.  549. 

«  Pilt :  Goulstonian  Lectures,  Brit,  Med,  Journ..  1890, 1.  pp.  W8,  771,  827. 

5  Jansen  :  Berliner  klin.  Wochenschr.,  1891.  xxvlil.  p,  lloO; 

*  Ransom  :  Brit.  Med.  Journ..  1892,  i.  p.  863. 
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abnoimal  temperature,  slow  pulse  and  constipation.     Optic  neuritis,  as  we 
wiU  see,  is  also  present  at  times. 

Headache  is  one  of  the  most  constant  symptoms,  and  \s  often  so  severe  as  to 
cause  intense  suffering.     It  is  usually  continuous,  though  occasionally  inter- 
mittent, and  recurring  at  irregular  intervals.    It  may  be  difiuse,  or  localized 
in  certain  areas ;  the  latter  is  often  the  case  when  the  meninges  in  the  neigh- 
borhood  of  an  abscess  are  inflamed.     It  is  an  error,  however,  to  suppose  that 
the  seat  of  headache  corresponds  to  the  location  of  an  abscess.     Frequently 
the  two  are  widely  separated ;   for  instance,  frontal  headache  may  be  ob- 
served in  cerebellar  abscess.     Vomiting  possesses  here  the  same  simiflcance 
as  it  does  in  brain  tumor  and  in  meningitis.     It  is  present  more  n'equently 
in  abscesses  of  the  cerebellum.    Disturbances  of  the  mtelligence  vary  greatly 
both  in  d^ree  and  kind.     In  the  typical  case  the  patient  answers  ^owly, 
hesitates,  and  fi*equently  the  question  must  be  repeated  a  number  of  times 
before  he  appears  to  thoroughly  comprehend  it.     Often  he  uses  the  wrong 
word  or  gives  the  wrong  name  to  objects,  though  true  aphasic  symptoms  oc- 
cur rather  infrequently,  and  then  of  course,  have  a  special  significance.     It 
is  also  difficult  to  secure  his  attention  for  any  lengtn  of  time.     He  is  dull, 
and  sleepy.     Delirium  is  among  the  less  frequent  symptoms.     Rigors  occur  in 
the  beginning,  and  are  especiauy  observed  m  cases  secondary  to  suppuration 
in  one  of  the  cavities  about  the  head ;  for  example,  those  depending  on  pur- 
ulent otitis  media  or  empyema  of  the  frontal  sinuses.     The  temperature  also 
runs  a  somewhat  signincant  course.     In  a  large  number  of  cases  there  is  a 
slight  rise  of  temperature  in  the  early  period,  and  it  is  not  uncommon  to 
meet  with  a  temperature  of  100^  to  101°,  or  even  102°.     However,  as  the 
case  progresses  the  temperature  falls,  and  is  apt  to  be  subnormal,  falling  as 
low  as  97°  or  96°.     It  is  probable  that  subnormal  temperature  occurs, 
especially  in  simple  and  uncomplicated  cases.     A  co-existing  meningitis 
or  sinus  thrombosis  is  often  met  with,  and  it  is  probably  for  this  reason 
that  more  or  less  rise  of  temperature  is  noted  tboughout  in  many  cases. 
Thus  in  a  series  of  twenty-three  miscellaneous  cases  collected  by  the  writer, 
sixteen  presented  temperatures  var}'ing  from  100°  to  103°  and  higher.     In 
three  cases  the  temperature  was  normal.     In  four  it  was  subnormal.     The 
importance  of  these  facts  in  diagnosis  will  be  again  alluded  to.     The  pulse 
is  generally  markedly  slow,  resembling  in  this  respect  the  pulse  observed  in 
meningitis  and  in  some  cases  of  brain  tumor.    Its  rate  varies  from  60  to  50,  or 
40  beats  per  minute,  but  in  lethal  cases  rapidly  increases  toward  the  end.    At 
timeM  convulsions  occur,  but  it  is  probable  that  they  are  dependent  upon  the 
location  of  the  abscess.     Optic  neuritis  is  much  less  frequent  than  in  brain 
tumor  and  in  meningitb*,  and  even  when  present  is  rarely  severe.     It  is  some- 
what more  frequent  in  abscesses  of  the  frontal  and  spheno-temporal  lobes  and 
cerelK»llum  than  in  abscesses  elsewhere.    Great  physical  prostration  and  rapid 
emaciation  often  accompany  the  other  symptoms.     T&cne  c^»r4brale  is  noted 
in  some  cases  just  as  in  meningitis.    In  others,  again,  tenderness  or  pain  upon 

fercussion  directly  over  the  spot  where  an  abscess  exists  is  sometimes  present. 
«K>  much  reliance  should  not,  however,  be  placed  upon  this  symptom. 
Special  Sijmptotm,  The  second  group  of  symptoms,  namely,  those 
which  depend  upon  the  location  and  moae  of  origin  of  the  abscess,  neces- 
sitate the  consideration  of  the  various  kinds  of  al)»ce38es  separately.  The 
latter  may  be  roughly  grouped  :  first,  into  those  due  to  trauma ;  secondly, 
thnne  occurring  in  cases  of  general  pyjemia,  punilent  lung  affections,  ulcera- 
tive endocarditis,  and  various  infectious  diseases;  and  thirdly,  those  having 
their  origin  in  infection  from  various  suppurating  cavities  about  the  head, 
such  as  the  middle  ear,  the  frontal  sinuses,  the  orbits,  etc. 

Traumatic  abscesses  consist,  first,  of  those  with  actual  wound  of  the  skull. 
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braio  membranes,  and  perhai«  brain  tissue  itself;  and,  secondly,  thoee  in 
which  no  such  wound  can  be  detected.  In  the  first,  rigors  such  as  are  com- 
mon to  purulent  infection  elsewhere,  ferer,  loealizei:!  and  general  headache^ 
together  with  focal  symptoms  dependent  u]>on  the  j>art  of  the  brain  injured* 
are  apt  to  be  pre^nt.  Among  the  latt«r  are  localized  palsies  or  convukionS; 
affecting  the  opposite  elde  of  the  body.  These  abacesses  are  prone  to  b« 
complicated  by  purulent  meningitis,  and  it  is  probable  that  the  delirium, 
convulsions  and  coma  often  present  in  these  caeee,  are  due  to  this  cause. 
Optic  neuritis  may  or  may  not  exisist.  As  a  matter  of  experience,  these 
abscesses  are  found  more  frequently  in  the  parietal  and  frontal  regions.  In  the 
second  variety  of  abscew  due  to  trauma,  that  is,  those  in  which  no  lotions  of  the 
cranium  or  of  the  membranes  exists,  and  in  which  the  abscess  appears  to  ba 
due  to  an  acute  suppurative  encephalitis,  the  symptoms  may  be  very  vagu*: 
and  ill-defined.  Thus  in  cases  in  which  frontal  abscess  results  from  a  blow  \ 
upon  the  occiput,  no  si^  mav  be  present  save  sonmolence,  stupor  and  othee™ 
symptoms  referable  to  simple  deatnictioo  of  the  frontal  lobes.  If  such  an  al^ 
BcesB  occur  in  the  tips  of  the  temporal  lolies,  as  is  every  now  and  then  tbs 
case,  the  symptoms  may  be  so  poorly  defined  that  the  abscess  may  run  its 
course  without  detection. 

Abscesses  due  to  pyiemia,  suppurative  lung  troubles  an<!  infectious  pro- 
cesses are  less  apt  to  present  the  general  symptoms  of  brain  al>sce%  in  ■ 
marked  degree.  UHually  the  patient  is  already  so  ill  that  headache,  vomit-  ^ 
ing  anil  mental  disturbances  lose  much  of  their  significance.  Thwe  ab- 
scesses may  occur  in  almost  any  situation,  though  tbev  are  more  frequently 
met  with  in  the  occipital  lobes.  Not  uncommonly  they  ore  found  in  the 
distribution  of  the  middle  cerebral  artery,  and,  indeed,  more  frequently  upon 
the  left  side  than  upon  the  right'.  The  clinical  picture,  as  in  tumor  of  the 
brain,  depends  largely  upon  the  focal  symptoms  produced.  Thus  in  abeceees 
of  the  occipital  lobe  various  disturbances  of  vision,  especially  hemianopsia,  are 
iisually  present ;  monocular  diplopia  was  observed  in  one  case.'  In  ahscesMi 
in  or  beneath  the  motor  area,  cortical  epilepsy  is  rarely  ahsent.  For  thai 
same  reason  localized  palsies  may  exist  upon  tne  opposite  side  of  the  body.^ 
Abscesses  due  to  general  infectious  processes  are  most  frequently  multiple 
this  fact  may  also  influence  the  symptomatology. 

The  third  group  of  abscesses,  tliose  having  their  origin  in  otitis  media  and 
disease  of  the  frontal  sinuses,  orbits,  etc.,  are  next  to  be  considered.  Moat., 
important  are  those  due  to  diseases  of  the  ear,  the  so-called  otitic  abscesees, , 
A  liistory  of  chronic  otorrhcea  is  usually  present.  The  discharge  which  hai' 
continued  without  special  symptoms  for  months,  and  perhaps  for  veare,  sud* 
denlv  ceases.  Ot^n  this  cessation  is  attributed  to  cold  or  to  a  blow  apca 
the  head.  Pain  in  the  ear  and  side  of  the  head,  sometimes  of  frightfill 
severity,  now  sets  in.  At  the  same  time,  the  patient  may  sutler  from  a 
chill.  This  is  soon  followed  by  fever,  generally  moderate  in  degree,  and 
by  shghtly  increased  frequency  of  the  puUe.  Vomiting  also  is  pment,  and 
bears  no  relation  whatever  to  the  presence  or  absence  of  food  in  the  elom- 
och.  The  pain  in  the  head  is  not  characteristic,  and  does  not  difTer  from 
that  which  may  be  met  n-ith  in  ordinarj'  acute  otitis  media,  but  its  occur- 
rence in  a  chronic  case  Li  of  the  utmost  significance.  After  a  variable 
period,  twenty-four,  forty-eight  hours  or  more,  the  pain  dimiuishoi,  and  i' 
the  course  of  a  few  days  the  patient  passes  into  the  condition  of  indifiereni 
and    apathy  already  described    in  considering  the   symptoms 
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About  this  time,  also,  such  febrile  rise  as  may  have  been  present  at  first 
disappears,  and  the  temperature  becomes  normal  or  subnormal,  and  the 
pulse  markedly  slow.  Otitic  abscess  may  be  situated  either  in  the  spheno- 
temporal  lobe,  the  cerebellum,  or,  less  often,  in  the  pons  or  cerebellar 
peduncle.  The  detailed  symptoms,  therefore,  vary  according  to  the  loca- 
tion. If  the  abscess  be  in  the  temporal  lobe  and  be  sufficiently  extensive  it 
may,  by  pressure  upon  the  basal  ganglia  and  capsules,  give  rise  to  paresis  of 
the  arm  and  leg  ot  the  opposite  side,  and  other  symptoms,  such  as  spasms 
or  convulsions.  However,  the  capsule  itself  is  rarely  directly  involved. 
Hemianesthesia  and  other  sensoir  disturbances  have  not  been  reported. 
If  the  abscess  presses  forward  ana  outward  it  may  act  upon  the  various 
centres  of  the  motor  area,  more  especially  upon  the  centres  nearest  to  it, 
such  as  the  facial  centre.  Paresis  or  spasms  of  the  face  of  the  opposite 
side  are  occasionally  observed.  If  the  abscess  be  upon  the  left  side,  motor 
i^phasia  may  result  either  directly,  by  extension  of  tne  abscess,  or  indirectly, 
by  pressure  on  the  third  frontal  convolution.  Most  frequently  this  motor 
apmisia  is  not  complete.  Word-deafbess  and  psychic  blindness,  due  to 
disturbance  of  the  first  temporal  convolution  and  angular  gyrus  have 
also  been  recorded.  (Macewen.*)  In  a  spheno-temporal  abscess  various 
cranial  nerves  are  also  apt  to  be  involved,  especially  the  oculo-motor.  Com- 
plete oculo-motor  palsy  is  not  infrequently  observed ;  ptosis,  dilatedpupil  and 
external  strabismus  are  then  present  on  the  side  of  the  abscess.  Tne  abdu- 
cent nerve  also  occasionally  suffers,  and  in  rare  instances  the  trigeminal  may 
be  involved.     The  pathetic  nerve,  for  some  reason,  escapes. 

Optic  neuritis,  present  in  some  cases  and  absent  in  others,  will  not  enable 
us  to  distinguish  between  a  cerebellar  and  spheno-temporal  abscess,  nor  will 
it  aid  us  in  determining  the  side  upon  which  the  abscess  is  situated.  It  is, 
when  present,  sometimes  more  marked  upon  the  side  opposite  to  that  of  the 


If  abscess  be  present  in  the  cerebellum,  special  symptoms  may  be  alto- 
gether wanting.  However,  vomiting  is  apt  to  be  more  marked,  and  rigid- 
ity of  the  muscles  of  the  back  of  the  neck  is  frecjuently  present.  The 
headache  is  usually  occipital,  but  may  be  frontal.  Symptoms  of  inter- 
ference with  the  vermiform  process,  titubation,  and  ataxia  are  rarely,  if 
ever,  noted,  due,  doubtless,  to  the  fact  that  the  abscess  is  almost  always 
limited  to  the  lateral  lobe.'  Sometimes,  however,  the  speech  is  syllabic  and 
jerky,  such  as  is  seen  in  cerebellar  tumor.  Macewen  has  noted  especially 
rieidity  of  the  raasseter  muscles.  Optic  neuritis  may  be  present,  but  is 
of  no  more  significance  than  in  abscess  of  the  temporal  lobe.  Due,  doubt- 
less, to  a  remote  effect  of  pressure,  dilate<l  pupils  and  general  oculo-motor 
paresis  is  nometimes  obser\'ed.  It  is  not  limited  to  the  side  of  the  abscess. 
Hemiparesis,  with  rigidity  of  the  muscles  of  the  same  or  opposite  side,  is 
occasionally  noted.  Mastoid  tenderness  is  not  usually  present,  unless  there 
be  a  complicating  thrombosis  of  the  lateral  sinus. 

If  the  abscess  be  in  the  pons,  special  symptoms  may  be  wanting  unless  the 
abscens  be  large.  In  the  latter  instance,  crossed  hemiplegia,  double  hemi- 
plegia, or  other  lateral,  bilateral,  or  shifting  palsies  may  be  present.  Oculo- 
motor symptoms  may  aL*o  be  observe<l. 

Abscesses  of  the  frontal  lobe  usually  present  a  significant  histor}'.  Either 
thev  are  caused  by  trauma,  or  there  is  more  or  less  marked  (iisea.*«e  of  the 
frontal  sinus.  The  symptoms  consist  of  somnolence,  frontal  headache,  and 
stupor,  preceded,  perhap,  by  an  initial  chill.     The  temperature  pun*ues  a 

1  Macewen :    Pyogenic  Inftctlye  Diseases  of  the  Brain  and  Spinal  Cord,  New  York,  1893.  case 
zzxvii. 
>  Koemer :  Loc  ctt,  pp.  105  and  106. 
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course  similar  to  tliat  in  otitic  abace^es.  If  the  absc«^  be  large,  it  may  pass 
sufficiently  far  back  to  interfere  witli  tbe  motor  area,  and  thus  give  rise  to 
coDVul^ioDs  and  hemiplegia.  If  it  exist  upon  the  left  side,  motor  aphasia 
may  be  one  of  tbe  svmptoma  presented,  with  or  without  right  hemiplegia. 
According  to  Paget,  there  is  also  voracious  appetite  and  extreme  thirst.' 

The  CoiTRBE  of  Br-Iis  ABscEsa.  The  course  of  brain  abacese  varies 
greatly  in  differeut  cases.  An  aheceas  mav  terminate  within  a  few  weeks, 
or  may  extend  over  many  months,  or  even  years.  In  some  case*  the  abscess, 
even  after  being  encapsulated,  may  become  permanently  quiescent.  Death 
ensues  in  inoperable  or  neglected  cases  either  from  profound  exhaustion, 
which  is,  perhaps,  the  most  common  termination,  or  from  the  rupture  of  the 
abscess  upon  the  surface  of  the  brain  or  into  the  ventricles,  or  bv  its  encroach- 
ment upon  important  centres,  such  as  exist  iu  the  medulla.  In  those  cases 
in  which  a  complicating  sinus  thrombosis  sets  in  death  may  reeiilt  from  gen- 
eral systemic  infection.  In  studying  cases  of  suspected  brain  abscess,  we 
should  always  bear  in  mind  that  departures  from  the  average  symptoma- 
tology are  not  uncommon.  This  is  due  not  only  to  such  frequent  complica- 
tions as  meningitis  and  sinus  thrombosis,  but  also  to  the  fact  tliat  the 
s)-inptoms  are  often  but  slightly  pronounced,  or  that  they  are  at  times  alto- 
gether wanting.  Cases  in  which  an  abscess  ha«  pursued  an  entirely  symp- 
tomless course  from  be;«nning  to  end  are  recorded. 

Pathology.  Brain  abscesses  are  micro-organismal  in  origin.  This  is  true 
of  them  all.'  The  )>athogenic  oreanisms  most  frequently  found  are  the 
streptococcus  pyogenes  and  the  staphylococcus  pyogenes  aureus,  though  there 
may  be  an  admixture  of  other  forms.'  In  a  few  cases  the  oidium  albicans  has 
been  noted.  Among  rare  causes  of  brain  abscess  we  should  mention  actino- 
mvcosis,  a  few  cases  of  which  have  been  reported.  Tuberculous  disease  of  the 
middle  ear  or  of  the  cranial  hones  is  also  among  t)ie  less  frequent  causes, 
the  membranes  being  more  likely  to  suffer  in  such  cases  than  tbe  brain  tissue. 
Primary  abscess  due  to  the  direct  localization  of  organisms  of  infectious 
fevers  is  rare.  These  lead  more  commonlj-  to  a  purulent  meningitis  or 
meningo-encepbalitis.  Isolated  brain  abscesses  may,  however,  be  caused  by 
peculiar  localization  of  the  poison  of  oerebro-spinal  meningitis  or  erysipelas. 
The  pus  of  cerebral  abscess  is  greenish  or  green ish-ye!low  in  color,  and  fetid. 

An  abscess  having  once  made  its  appearance,  it  steadily  increases  in  size, 
and  gra<iually  encroaches  upon  the  surrounding  brain  tissue.  In  a  large 
number  of  cases  this  surrounding  brain  tissue  forms  a  defensive  wall  about 
tbe  abscess  in  the  shape  of  a  capsule  or  pyogenic  membrane.  This  cap- 
sule is  generally  quite  soft  and  fragile ;  rarely  it  is  firm.  The  capsule  does 
not  bring  about  a  cessation  in  tbe  formation  of  pus,  and  the  abscess  may 
finally  burst  and  infiltrate  the  surrounding  tissue,  or  discharge  into  the  meshes 
of  the  pia  arachnoid,  tbe  surface  of  the  brain,  or  into  the  lateral  ventricles. 
At  times,  if  the  rupture  ext«nd  into  the  white  matter  only,  a  second  capsule 
may  form,  and  at  tne  autopsy  one  encapsulated  abscess  may  be  found  inside 
of  another,  On  the  other  hand,  an  abscess  may,  by  the  formation  of  a 
capsule,  remun  quiescent  for  a  long  period  of  time,  or  may  even  become 
permanently  encysted.  Abscesses  are  much  more  frequently  met  with  in 
tbe  cerebrum  than  in  the  cerel>ellum,  and  are  quite  rare  in  the  pons  and 
medulla.  Further,  they  occur  more  fi^uently  in  the  right  hemisphere  than 
in  the  lefl,  though  metastatic  abscesses  appear  to  form  an  exception  to  this 
rule.     When  due  to  pyemia  or  to  infection  from  distant  organs,  such  afi  the 
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hineSy  thej  are  generally  multiple.  When  secondary  to  disease  of  the  ear, 
of  uie  firontal  sinuses,  of  the  orbits,  naso-pharynx,  etc.,  they  are  generally 
single.     This  is  also  the  case  when  they  are  due  to  trauma. 

Otitic  abscesses  are  found  in  the  spheno-temporal  lobe  about  twice  as  fre- 
quently as  in  the  cerebellum.  This  is  especially  true  in  children.  In  adults 
the  di^roportion  is  not  so  great. 

The  more  frequent  compucations  of  otitic  abscess  are  purulent  lepto-menin- 
gitis  and  sinus  thrombosis.  Judging  from  the  statistics  of  Hessler,^  in  about 
one-third  of  the  cases,  one  or  the  other  of  these  complications  exists.  Thus, 
of  106  cerebral  abscesses,  26  were  complicated  by  a  meningitis  and  13  by  a 
ainus  phlebitis — that  is,  in  spheno-temporal  abscess  meningitis  as  a  compli- 
cation occurs  about  twice  as  often  as  sinus  thrombosis.  Of  59  cerebellar 
abscesses,  only  6  were  complicated  by  meningitis  and  10  by  disease  of  the 
sinus.  In  spheno-temporal  abscess,  meningitis  occurs  in  one-fourth  the  num- 
ber of  cases,  in  cerebellar  abscesses  in  one-ninth.  In  the  former,  again,  sinus 
thrombosis  occurs  in  but  one-eighth,  while  in  cerebellar  abscess  it  occurs  in 
one-sixth. 

It  should  also  be  borne  in  mind  that  external  purulent  pachymeningitis 
— I.  e.,  extia-dural  abscess — in  rare  cases  complicates  otitic  abscess. 

Diagnosis.  In  the  majority  of  cases  of  brain  abscess  the  symptoms  are 
such  as  suggest  organic  intra-cranial  disease.  The  headache,  the  vomiting, 
and  the  mental  condition  are  significant,  especially  when  taJcen  in  connec- 
tion with  the  history  of  the  case.  The  history  of  a  trauma,  of  the  sudden 
suppression  of  a  chronic  discharge  from  the  ear,  or,  it  may  be,  of  general 
septic  infection,  is  of  the  utmost  importance.  Many  of  the  symptoms  are 
common  to  both  tumor  and  meningitis ;  but  a  history  of  rigors,  irregular 
fever,  and  especially  of  subnormal  temperature,  points  to  abscess.  We 
should  bear  in  mind  that  optic  neuritis  is  either  not  present  at  all,  or,  if 
present,  is  rarely  as  markea  as  in  tumor.  Differentiation  from  menin- 
^tis  depends  upon  the  fact  that  the  symptoms  are  rarely  as  generalized  as 
in  difiuse  inflammation  of  the  membranes  of  the  base  or  vertex.  Differen- 
tiation from  a  local  meningitis  is,  however,  not  always  possible,  inasmuch  as 
such  a  meningitis  is  often  present  as  a  complication. 

In  addition  to  the  history,  the  symptoms  of  most  value  in  enabling  us  to 
make  a  differential  diagnosis  are  those  arising  from  the  location  of  the 
abscess.  As  a  rule,  they  are  not  difficult  of  recognition.  Thus,  in  abscess 
of  the  temporal  lobe  we  have  not  only  such  general  symptoms  as  headache, 
vomiting,  mental  disturbance,  and,  perhaps,  subnormal  temperature,  but  also, 
if  the  abscess  be  large,  various  local  phenomena  produced  by  its  destructive 
influence  and  [)ressure  upon  neighboring  structures,  e.  a.,  oculo-motor  and 
pupillary  changes,  weakness  and  convulsions  of  the  opposite  side  of  the  body, 
l^erhaps  various  fornw  of  aphasia,  and,  it  may  be,  optic  neuritis. 

In  cerel)ellar  abscess  we  may  have  as  focal  symptoms  excessive  vomiting, 
rigidity  of  the  back  of  the  neck,  "  cerebellar  speech,"  and,  perhaps,  rigidity 
<ii  the  inaaseters,  as  pointed  out  in  the  section  on  Symptomatolog}'.  On  the 
other  hand,  frontal  abscess  is  characterized  by  such  symptoms  as  stupor, 
coma,  and,  perhaps,  voracious  appetite,  convulsions,  and  aphasia.  The 
characteristics  of  pyemic  and  other  abscesses  have  also  been  pointed  out  in 
«letail  in  considering  the  symptoms.  They  may  be  situated  in  the  occipital 
lol>e8,  giving  rise  to  certain  visual  symptoms,  or  in  the  motor  areas  and 
tracts,  giving  rise  to  focal  convulsioiis  and  palsies. 

In  oriler  to  assist  in  the  diagnosis  of  a  cranial  abscess,  Macewen  has 
s«tudied  the  differential  cranial  percussion  note.     "The  percussion  note  b 

1  Quoted  by  Koerner,  loc.  cit.,  p.  110. 
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obtained  by  the  cranial  walk  vibrating  when  struck,  the  note  being  modified 
by  the  consistency  and  volume  of  the  contents  and  their  relative  position  to 
the  bone."*  The  test  is  applicable  especially  to  children.  The  percussion 
note  in  a  healthy  child  is  dull,  and  nearly  eoually  distributed  over  the 
vault  of  the  skull.  Any  increase  of  density  or  of  tension  of  the  cranial  con- 
tents beneath  the  point  percussed  makes  the  note  clearer. 

The  possibility  of  the  existence  of  a  complicating  sinus  thrombosis  should 
always  oe  borne  in  mind,  especially  in  cerebellar  abscess,  and  the  character- 
istic symptoms  should  be  sought  for.     (See  p.  366.) 

Prognosis  The  prognosis  of  brain  abscess  is  always  serious.  Unless  sur- 
real interference  is  possible,  a  fatal  termination  sooner  or  later  supervenes 
m  the  vast  majority  of  cases.  Brain  surgery,  however,  has  made  such  enor- 
mous strides  that  when  the  diagnosis  is  made  sufficiently  early,  and  the 
abscess  is  surgically  accessible,  the  condition  constitutes,  in  the  words  of 
Macewen,  "one  of  the  most  hopeful  of  all  cerebral  affections."  Many 
instances  are  on  record  in  which  trephining  has  been  successfiilly  performed, 
the  abscess  evacuated  and  drained,  tne  operation  being  followed  by  exceUent 
recovery. 

Treatment.  The  treatment  of  brain  abscess  is  a  surgical  one  only.  Every- 
thing depends  upon  the  promptness  and  accuracy  of  the  diagnosis.  As  soon 
as  an  abscess  is  diagnosed,  or,  in  fact,  even  suspected,  provided  localizing 
symptoms  present  themselves,  exploratory  trephinmg  should  be  undertaken. 
For  the  detailed  procedure  in  these  cases,  as  well  as  the  after-treatment,  the 
reader  is  referred  to  the  section  on  Surgery. 

1  Macewen,  loc.  cit.,  p.  146. 


CHAPTER  XIV. 

THE  ANATOMY  OF  THE  CEREBRAL  CORTEX  AND  THE 
LOCALIZATION  OF  ITS  FUNCTIONS. 

By  CHARLES  K.  MILLS,  M.D. 


The  surface  of  the  cerebrum  is  a  convoluted  arrangement  of  gray  matter 
known  as  the  cortex,  the  depth  of  which  varies  considerably  with  age,  sex, 
and  in  different  regions  of  the  same  hemisphere,  and  also  in  different  indi- 
viduals, in  accordance  with  development  or  disease.  Its  variations  are  usually 
given  as  between  two  and  three  millimetres,  but  exceptionally  it  may  be  as 
thin  as  one-and-one-fifth  millimetres,  or  as  thick  as  four.  It  varies  much 
less  among  women  than  among  men  at  different  periods.  The  maximum 
depth  is  at  the  crest  of  the  convolutions,  the  minimum  near  the  occipital 
pole.  According  to  Obersteiner,*  its  maximum  depth  regionally  is  attamed 
in  the  paracentral  lobe,  its  minimum  near  the  occipital  pole.  Ck)nti'  found 
that  from  the  postcentral  gyrus  caudad  to  the  occipital  lobe  the  thickness  of 
the  cortex  diminished,  and  that  it  was  at  its  minimum  in  the  region  of  Mey- 
nert's  calcarine  type  of  eight  layers,  the  diminution  being  so  rapid  as  to  be 
perceptible  in  sections  one  centimetre  apart.  The  thickness  of  the  cortex  of 
the  parietal  lobe  is  greater  on  the  mesai  than  on  the  lateral  surface. 

Donaldson'  compared  the  cortex  of  the  brain  of  the  blind  deaf-mute, 
Laura  Dewey  Bridgman,  with  nine  normal  brains,  and  concluded  that  no 
figures  can  be  given  for  the  average  thickness  of  the  fresh  normal  cortex. 
Other  conclusions  by  him  were  that  persons  with  an  acquired  defect  of  the 
central  nervous  system  have  a  cortex  thinner  than  normal;  that  females 
have  a  slightly  thinner  cortex  than  males ;  that  normally  the  right  hemi- 
sphere has  a  cortex  slightly  less  in  thickness  than  the  left,  the  maximum 
difference  being  seven  per  cent.  Laura  Bridgman 's  cortex  was  abnormally 
thin,  having  but  eighty-nine  per  cent,  of  the  thickness  of  the  controls,  and 
containing  an  abnormally  large  number  of  small  nerve  cells.  His  conclu- 
sions with  reference  to  special  areas  of  the  cortex  will  be  referred  to  later. 

The  amount  of  gray  matter  in  the  surface  of  the  brain  has  interested  a 
number  of  investigators,  and  it  may  be  of  practical  value,  among  other 
things,  to  determine,  as  was  done  by  Donaldson,  whether  portions  of  the 
cortex  suspected  to  be  defective,  and  which  belong  to  one  hemisphere,  will 
prove  to  have  a  less  area  when  the  two  hemispheres  are  compared  with  one 
another.  Donaldson,  besides  the  report  of  his  own  important  investigations, 
has  given  a  summary  of  the  work  done  by  others. 

The  older  attempts  to  estimate  the  relative  extent  of  different  regions  of 

1  H.  Ober8t«in6r :  The  Anatomy  of  the  Central  Nervous  Organs.  Translated  by  Alex.  Hill,  Phila- 
delphia, 1890.  p.  850.         _^  ^ 

<  Alfredo  Conti :  Sur  rEpaiaseur  de  I'Kcorce  du  Cerveau  Humain.  CMted  by  Jules  Soury  In  Lea 
Fonctions  da  Cenreau.  Pans.  1892.  p.  834. 

*  Henry  H.  Donaldson  :  Anatomical  Obeenrations  on  the  Brain  and  Several  Sense  Organs  of  the 
Blind  Deaf-mute,  Laura  Dewey  Bridgman.  The  American  Journal  of  Psychology,  September,  1890, 
vol.  ill.  No.  3,  p.  293,  and  December,  1891,  vol.  iv.  No.  2,  p.  248. 
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the  cerebral  cortex  were  mostly  made  with  a  view  of  determining  the  rela 
tions  of  certain  areas  of  the  brain  to  the  degrees  of  intelligence.  K.  and  H 
Wagner,*  for  example,  endeavored  to  make  accurate  comparisons  in  this  waj 
between  the  brains  of  individuals  of  acknowledged  mental  ability  and  tho8f 
of  persons  of  ordinary  or  inferior  capacity.  In  the  following  table  an 
given  comparative  measurements  of  the  extent  of  the  surface  of  the  convo 
futions  of  two  men  of  acknowledged  eminence  and  ability,  and  of  two  othen 
of  ordinary  capacity : 


Ck>MPABATIV£  MEASUBBMBNT  OF  THE  EXTENT  OF  SUEFACE  OF  CeBBBRAL 

Convolutions. 


1 

Surface  of  each  lobe  separately. 

Central. 

Free  and  deep      i 

surfiusesof 
convolutions.       i 

Whole 

BOrflUM 

Frontal. 

ParietaL 

Occipital. 

Temporal 

Deep  sur-' 
^^-       surfluje 

of 
oer^ 
brum. 

of  insula.' 

1«  Gauss    .    .    . 

89,545 

45,498 

88,286 

44,062 

2,252 

72,650 

146.988 

219.688 

2.  Fuchs    .    .    . 

92,880 

44.788 

87,927 

43,468 

2,447 

72,100 

148,905  ! 

221.006 

3.  Woman.    .    . 

84,818         41,888 

82,851 

42,962 

2,126 

68,900 

185,215 

1 

2M.116 

4.  Workman .    . 

72,890         40,142 

82,490 

89,880 

2,270 

62,750 

124.922  ^ 

187.67S 

The  methods  of  making  these  determinations  are  necessarily  tedious  and 
troublesome,  but  by  such  measurements  either  new  views  or  corroboration  of 
old  ones  as  to  cerebral  localization  may  sometimes  be  obtained.  Various 
methods  have  been  adopted  by  different  investigators.  In  the  Bridgman 
case  thin  sheets  of  flexible  gelatine  were  laid  on  the  surface,  and  outlines  of 
the  gyri  were  traced  with  India  ink.  Copies  were  taken  on  tracing  paper, 
and  numbered.  The  length  and  depth  of  the  sulci  were  also  taken,  and 
calculations  of  the  sunken  surface  were  made. 

The  specific  weight  of  the  gray  substance,  whether  cortical  or  ganglionic, 
is  less  than  that  of  the  white.  The  latter  attains  its  maximum  from  the 
fiftieth  to  the  sixtieth  year,  the  former  from  the  fortieth  to  the  fiftieth  year. 
The  gray  matter  is  in  larger  quantity  in  man  than  in  woman ;  the  white 
substance  is  more  abundant  in  woman  than  in  man.  The  cortex  may  man- 
ifestly diminish  in  old  age.  The  preponderance  in  weight  of  the  white 
substance  does  not  indicate  that  it  has  higher  functions  than  the  gray, 
but  this  superiority  is  apparently  dependent  upon  the  abundance  of  its 
neuroglia. 

The  following  is  a  table  by  Baistrocchi'  of  the  mean  specific  weight  of  the 
brain  and  spinal  cord  : 

Main.  FenuUes. 

White  substance  of  the  hemispberes 1.0278  1.0289 

Gray  substance 1.0206  1.0289 

Entire  brain 1.0365  1.088S 

Mantle  or  cortex 1.0278  1.0286 

Striatum  and  thalamus 1.0458  1.0446 

Midbrain  and  cerebellum 1.0479  1.0684 

Spinal  cord 1.0887  10)818 

1  H.  Wagner :  Maasbestimmungen  der  OberflMche  des  grossen  Qehims,  Inaug.  Dia.  GOtdngCfii, 
1864.    Cited  in  Quain's  Anatomy,  1893.  vol.  ill.  part  i.  p.  177. 

s  E.  Baistrocchi :  Sul  peso  speciflco  dell'  ence&lo  umano,  sue  parti  e  del  mldoUo  iplnale  e  tolla 
determinazlone  quantltiva  delia  soetanze  bianca  e  della  grlgia.  Riye.  speriment.  dl  frao.,  1884,  toL 
X.  p.  198.    Cited  by  Soury,  p.  836. 
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The  cerebral  cortex  should  he  etudied  from  the  points  of  view  of  its  groee 
anatomy,  hemispherical,  lobar,  fiesural,  and  gyral;  of  its  minute  anatomy, 
including  the  nature  and  arrangements  of  the  elements  of  the  cortex,  and  its 
methods  of  lamination ;  of  its  circulation,  especially  its  arterial  supply,  and 
the  independence  of  various  distributions ;  and  of  tlie  embryologiau,  physio- 
l<^cal,  and  clinicopathologlcal  facts  that  indicate  its  functioual  subdivisions. 


-As  the  circulatioa  of  the  brain  will  be  considered  in  another  chapter,  it  wilt 
^^nlr  be  incidentally  referred  to  here. 

■fhe  cerebrum   is  divided  into  two  hemispheres  or  hemicerebniniB  by  the 
■ongitudinal  Gmure,  and  each  hemisphere  is  subdivided  into  lobes,  the  special 
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method  of  subdivisiuu  vurymg  fiomewhiit  with  difiereot  authDrf.  The  old 
lobar  subdivision  is  into  an  anterior  or  frontal,  a  middle  or  parietal,  a  pos- 
terior or  occipital,  and  an  inferior  temporal  or  tempo ro-sp hen oi da  1 ;  and  for 
the  lateral  surface  of  the  cerebrum  this  subdivision  continues  to  be  the  one 
commonly  ueed  by  anatomists ;  but  on  the  median  surface  a  limbic  lobe  has 
been  sugeested  by  Broca,  and  a  falciform  lobe  by  Bchwalbe.  The  falciform 
lobe  consists  of  that  portiou  of  the  cerebrum  which  surrounds  the  callosum, 
and,  in  addition,  the  fascia  dentnta,  fornix,  and  septum  lucldum,  which  are 
not  visible  to  external  inspection  of  the  cortex.  The  terms  falciform  lobe 
and  limbic  lobe  are  sometmies  used  synonymously ;  but  the  limbic  l<il)e  of 
Broca  is  only  the  outer  segment  of  the  talciform  lobe,  the  part  formed  by 
the  callosal  convolution  or  gyrus  fomicatus  and  the  uncinate  convolution. 


I 


In  Figs.  80  and  M  arc  shown  the  subdivisions  of  the  lateral  and  mesal 
surfaces  of  the  cerebrum  into  lobes.  The  frontal  lobe  on  its  mesal  aspect  is 
sometimes  subdivided  in  the  marginal  and  paracentral  lobule  as  indicated. 
Fig.  82  is  a  diasram  from  Quain's  Anaiomy  of  the  falciform,  or,  as  it  has 
been  called,  the  limbic  lobe.  To  the  parts  included  by  Schwalbe.  as  men- 
tioned above,  are  added  the  supercallosal  gyrus,  repreitented  in  man  bv  the 
longitudinal  strite  of  tlie  callosum,  the  peduncles  of  the  callosum,  and  an- 
other rudimentary  gyrus  underneath  the  callosum  called  the  gyrus  intracal- 
losus  or  gyrus  fomicis. 

Instead  of  this  subdivision  into  anatomical  lobes,  the  cortex,  in  acconUnce 
with  its  functions  so  far  aa  they  are  known,  mav  be  conveniently  subdivided 
into  physiological  lobes — motor,  sensorj-,  visual,  auditory,  olfectorv,  gusta- 
tory, and  for  the  higher  psychical  functions — a  subdivision  whicfi  will  he 
more  fully  indicated  when  enumerating  special  zones  and  centres. 

A  distinction  is  often  made  between  fissures  and  sulci,  but  it  ia  best,  fol- 
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lowing  Wilder,  to  designate  all  cerebral  depressions  as  fissures,  using  "  sulci " 
umplj  as  a  synonym.  The  main  ^ide  to  the  study  of  the  most  usual  ar- 
rangement 01  fissures  and  gyres  of  the  brain  surface  has  been  for  many  years 
the  diagrams  of  Ecker,'  which,  with  modifications  and  improvements  sue- 
eested  by  Wilder,'  Eberstaller,"  Cunningham,^  and  others  are  still  reliable 
for  teaching  purposes. 

Certain  fissures  have  ental  correlatives  or  colliculi,  that  is,  internal  parts 
corresponding  to  them,  and  these  are  designated  as  total  fissures.  They  are 
given  Dy  Wilder  as  follows : 

Fimnrea.  CoUieuU. 

1.  Ckleuine    ....    Galcar. 


2.  n*ii4w^i 
8.  CoUAteiml   . 
4.  Hlppoomiml 
&.  OociplUl     . 


Callosal  eminence  (In  the  foetus  only).  (?) 

GollAteral  eminence. 

Hippocamp. 

Occipital  eminence  in  the  foetos,  lamboidal  snture  in  the  adult. 


Other  fissures  are  called  partial,  and  these  fissures  may  be  either  constant 
or  inocmstant,  that  is,  invariably  present  or  sometimes  present  and  sometimes 
ahaent  fWUder). 

Deeply  placed  within  the  Sylvian  fissure,  and,  as  a  rule,  only  visible  when 
its  Hm  are  pulled  apart,  is  the  insula  or  island  of  Reil,  which  is  not  as  com- 
pleldy  covered  in  the  negro  as  in  the  white  brain,  and  is  more  or  less  exposed 
m  amrted  and  aberrant  brains.  Operculum,  which  means  lid  or  cover,  is  in 
oommon  use  as  a  general  descriptive  term  for  each  of  the  gyres  which  over- 
1^>  tbe  inmla.  According  to  Wilder,  the  insula  is  a  subeyre,  having  been 
mdaally  covered  more  or  less  by  the  converging  folds  of  adjacent  regions. 
be  qpevcolum,  preoperculum,  suboperculum,  and  postoperculum,  parts  over- 


bming  it  on  all  sides,  are  supergyres. 
Tke  11 


insula  may  be  regarded  as  a  true  cerebral  lobe,  and  is  sometimes  de- 
■ciibed  as  the  central  lobe.  Embryologically,  it  corresponds  to  the  floor  of 
tlie  Sylvian  fossa.  It  is  overlapped  above  by  the  operculum  and  below  by 
tlie  temporal  lobe.  It  Lb  roughly  triangular,  with  the  base  upward  and  inter- 
nal, and  is  erooved  somewhat  like  an  open  fan  with  a  series  of  nearly  straight 
gyres,  usuiuly  four  or  six  in  number,  called  the  gyri  operti,  or  concealed 
syres.  A  curved  furrow  nearly  surrounds  the  insula.  One  of  the  insular 
Smires,  known  as  the  central  fissure  of  the  insula,  is  large  and  very  constant, 
running  in  the  same  general  direction  as  the  central  fissure  of  the  hemisphere. 
This  divides  the  island  into  two  parts,  an  anterior  or  cephalic,  and  a  posterior 
or  caudal  portion,  the  latter  being  the  smaller  of  the  two.  Eberstaller,  Cun- 
ningham, and  others  have  shown  a  close  correspondence  between  the  gyres 
and  sulci  of  the  insula  and  those  on  the  lateral  surface  of  the  hemispheres. 
They  believe  its  two  central  gyres  correspond  with  the  two  central  convolu- 
tions which  bound  the  fissure  of  Rolando,  and  that  its  three  fissures  are  com- 
parable with  the  precentral,  central,  and  retrocentral  fissures  of  the  brain 
mantle ;  and  not  infrequently  something  which  approaches  very  nearly  to  a 
continuity  of  these  fissures  is  observed,  v  ariations  of  the  gyres  of  the  insula 
go  hand-m-hand  with  variations  in  the  fronto-parietal  region.  Fig.  83  is  a 
view,  after  Eberstaller,  of  the  fissures  and  gyres  of  the  insula.  The  posterior 
jmrtion  of  the  insula  is  seen  at  4  and  5.     This  part  is  usually  terme<l  the  pars 

>  Alexander  Ecker  :  On  the  Conyolutions  of  the  Human  Brain.  Translated  by  John  C.  Gallon, 
London.  187S. 

>  Bun  G.  Wilder  :  Brain  ;  Gross  or  Macroscopic  Anatomy.  Reference  Handbook  of  tbe  Medical 
Sciences,  rol.  viii,  18S9,  pp.  107-lt>4.  Supplement,  toI.  ix.  pp.  99-111.  American  Reports  upon  Ana- 
tomical Nomenclature,  1889. 1890.  Extract  from  the  Proceeriings  of  the  American  Association  for 
the  AdTanoement  of  Science,  vol.  xxxviii.  1889,  p  26.  Tbe  Fundamental  Principles  of  Anatomical 
Nomenclature.  Medical  News,  Philadelphia,  December  19, 1891,  vol.  lix.  p.  7U8. 

'*  Oscar  Eberstaller :  Das  Stirnhirn.    Vienna  and  Leipzig,  1890. 

*  D.  J.  Cunningham  :  Manual  of  Practical  Anatomy.  Edinburgh  and  lx>ndon,  1894.  Contribution 
to  the  Surface  Anatomy  of  the  Cerebral  Hemispheres.    Dublin,  W\r2. 
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temporo-parietalis,  l)ut,  according  to  Cunningham,  a 
of  the  island  has  shown  that  it 
1  not  with  the  temporal,  anil  he  miggeets  to  call  it  the  pars 


^ ,  i  study  of  the  develop- 
ment of  this  part  of  the  island  has  shown  that  it  is  connect«l  with  the 
falciform  lolw,  an  ' 
pari  etofal  c  i  fori  n  L? 


thalDnila,  4  and  B. 
limiting  bqIchs. 
operculum  I  for  Cbe 
X,  V  OyH  of  BeBCt 

(EbIB8T*LLER.) 


b:  li'J.aiidS,  Tbreeshnrlgyrion  tliefroaUl  pan  at 
part.  s.Ra.  AnleriorllmillngBUlcna,  i.A.i.  Buperior 
a.  (.Umen  Inralie.  P.  Pole  of  Ihelrnnk.  f.  OrUlal 
1,  Flral  lemponU  gyrm.  T",.  Second  Wmportkl  gynu. 
3  csncmlls  ineulK.    m.  (i^rl  ou  deep  nurfarc  of  lemponl  pale. 


■c  tielwmn  Ibe  cephnKi- 

..hiilie  of  tbe  relfolnsuUr 

ponion  of  Ihe  iiupert«in|ionil 


Caudad  of  the  inaulii,  at  r  and  y,  are  seen  two  TOnvohitiona,  or  parts  of  two 
convolutions,  cro»itng  the  Sylvian  fossa,  and  uniting  the  tenipora!  with  the 
parietal  lobes.  These  have  been  designated  as  the  retroinaular  or  teinpero- 
parietol  convolutions,  or  the  transverse  convolutions  of  HeschL  In  a  number 
of  human  brains  I  have  oliscrved  croas-fissurotion  of  the  first  temporal  con- 
volution, indicating  a  tendency  to  confluence  betweeu  the  anterior  portion  of 
tbeeupertem|)oral  fissure  and  the  fissure  which  separates  the  two  most  ant«rior 
retroinsular  convolutions.    Fig.  84  shows  this  relationship.    Tbe  paru  piaye<l 
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br  the  insula  and  the  retroiDsular  convolutious  are  still  ubscure  and  are  to 
be  wived  in  all  probability  as  much  by  erabrj-ological  study  as  by  clinical 
and  pathological  observation. 

The  study  of  the  anatomy  of  the  cerebral  surface  has  been  made  more 
diAicult  by  the  different  name»  which  have  been  given  to  the  same  fissures 
and  gyres,  and  also  by  the  differences  of  opinion  between  authorities  appai^ 
ently  equally  competent  regarding  the  multiplication  of  &eural  integere. 
One  includes  in  his  schemes  and  diagrams  more  secondary  fissures  than 
others ;  one  describes  a  principal  fissure  as  single ;  another  as  if  usually 
di\-ided  into  two  parts  ;  and  still  another  as  if  it  consisted  of  three  parts. 

A  close  study  of  diagrams  and  legends  of  Ecker,  Wilder,  and  Cunningham 
will  show  these  differences,  but  it  may  he  well  to  emphasize  and  summarize 
a  few  of  the  most  important  features.  Both  Wilder  and  Eberstaller  recog- 
nize fissural  integers  not  accepted  by  Ecker,  and  in  some  cases  divide  fissures 
and  gjres,  regairaed  by  the  latter  as  single,  into  two  or  more  components. 
Wilder  makes  of  the  precentral  fissures  a  supercentral  and  a  precentral ;  he 


Lateral  Mpe«l  of  Ihe  left  hemicerebniin :  A,  Angular  gyrus.  M.  JlsrBln»l  (or  iiupr»m«rgln»l) 
Kjrnu.  f.  Fimm.  o.  Gyna.  preof.,  preopetc^ulum.  2.  SubceaUal  tisaure.  The  IntenocsUon 
poliiu  near  ibe  ciudkl  end  ludlcale  ProreMor  Wllder's  doubts  u  to  the  existence  of  coDitanl  Bvum 
ID  Ibere  placet,  oru  to  whaliher  abould  be  called  ir  ttac>' do  eiltt.    (W[LI>£H.I 

sulxlivides  the  second  frontal  convolution  into  two  part^,  and  submits  the  in- 
teriiarietal  fissures  to  the  same  procean  of  subdivision.  El>ertstaller  has  car- 
ried the  nudtiplicatiou  of  fissural  integers  to  even  a  greater  length,  and  yet 
anyone  familiar  with  human  I)raJns,  from  actual  study,  will  1^  willing  to 
cunce<)e  that  his  anatomical  scheme  has  been  constructe<l  from  actual  obser- 
vation. Let  me  call  attention  to  a  few  of  the  special  features  in  Eber- 
staller's  diagram.  Instead  of  the  single  precentral  fissure  of  Ecker,  he 
figures  uii  inferior,  a  ."Ulterior,  and  a  ine<lian  precentral  sulcus;  the  single 
interparietal  fissure  of  Ecker  U  divided  by  him  into  three  ])arts,  which  lie 
namfti  respectively  the  inferior  retrocentral  sulcus,  the  iiitcr])arietal  sulcus, 
an<l  the  anterior  occipital  or  outer  j)erj>endicular  fissure,  giving  also  a 
?u|>erior  retrocentral  and  a  transverse  retnxeiitrul  sulcuii.  In  the  lateral 
lirefrontal  region  are  given  a  sui>erior  and  inferior  frontal  sulcus  after  the 
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maimer  of  Ecker,  tmd,  in  addition,  a  median  frontal  sulcus,  in  this  respect 
following  Wilder ;  be  aJso  figures  a  diagonal  opercular  sulcus  and  a  radiating 
frontal  sulcus,  and  subdividee  the  frontomarginal  or  orbitomarg^nal  sult^is 
into  three  parts.  The  subdivinon  of  the  second  frontal  convolution  into  a 
median  and  lateral  layer,  and  of  the  third  frontal  into  a  basal  ascending 
and  triangular  portion  are  also  peculiar  to  his  diagram,  and,  judging  fi^m 
my  own  observations,  in  accordance  with  what  is  usually  found  in  Nature. 
Instead  of  a  transverse  occipital  and  inferior  longitudinal  occipital  sulcus,  he 
has  as  an  anterior  outer  perpendicular  or  ape  fissure,  and  a  lateral  occipital 
fissure.  These  additions  of  Eberstoller  will  prove  usefril  in  recording  autop- 
sies and  in  making  histological  examinations  of  particular  regions  of  the 
brain. 


UeMl  aspect  of  tbe  rlgbl  hemlceiebrnm :  o.  Oynu.  /.  FlMaie.  ocete./.  Oomlokrine  Raiin  for 
ocdplUMxlcuIne,  (becomiiioiiiteiiiorthe  flnnm  deDun&Uiig  theeonau.  >.  CDneoIai;  tbeBvim 

cephalad  ol  It  la  tbe  sdocclpltal.    (Wtldib.) 

The  inflected  fissure  (see  Figs.  85  and  86),  first  described  by  Lussana  and 
Lemoiene,  is  a  short  fissure  or  indentation  cutting  the  median  edge  of  the 
hemispnere  a  little  cephalad  of  the  precentral  fissure.  It  is  very  seldom 
absent  in  the  adult  human  brain ;  in  a  large  number  of  human  brains  ex- 
amined by  me  it  has  always  been  present.  Wilder  says  tliat  at  &nt  glooce 
it  suggests  the  cruciate  fissure  of  the  camivora,  but  he  is  not  willuig  to 
admit  this  homology  without  further  investigation.  The  confusion  cajosed 
by  a  multitude  of  names  is  well  illustrated  in  considering  this  fissure ;  it  was 
"  first  described  by  Lussana  as  «otco  infiesgo,  which  was  anglicized  by  Wilder 
as  jnfiectfd  fixture ;  by  Broca  it  was  called  incimire  preovalarie,  and  by 
Schwalbe  tu/fim  paracentralin ;  while  Eberstaller  calls  it  mileug  medxaUt" 
(Wilder).  The  callosal  fissure,  as  already  described,  is  the  space  between 
the  dorsal  aspect  of  the  callosum  and  the  overhanging  cortex.  The  precu- 
neal fissure  is  a  small  right-angled  or  T-shaped  fissure  m  the  central  portion 
of  the  precuneus.  The  medifrontal  fissure,  first  named  by  Owen,  is  an  in- 
consistent fi!>sure  which  sometimes  divides  the  second  frontal  convolution 
into  two  partii.  It  is  figured  by  Wilder,  but  i?  not  always  present,  or  at  least 
is  not  always  distinctive.     Benedikt  holds  that  the  three-fiesure  or  four- 


tes- 
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type  of  the  froDtal  lobe  is  a  peculiarity  of  the  hrai 


thamjgdMlius  flamire  (see  Figs.  8.5  and  86),  which  is  usually  distinct  but 
*'PP***»  o/Jon  the  me^veiitral  aspetit  of  the  temporal  lobe,uenr  its  tip, 
■Mveauifad  for  i  cm.  from  the  horizoutal  portiouof  theSylvau  fiasure, 
MB  the  vojirocephaljc  ends  of  the  hippocampal  and  collateral  itseiirea 
IfcrJ.  Ow^n  and  Broca  recognise*!  this  ti»>ure,  the  former  calling  it 
wmai  \\  iliJer's  name  was  po»itrhinal,  but  believing  it  might  have  a 
■t  eat«J  fMurt,   the  timygdnla,  he  later  suggested  amygdalme. 


of  tlaa  t>r*lD  fn>m  kbore :  F.  Fronul  lobe.  P.  PirliUL  lobe.  0.  Occipital  lobe.  S.  End  of 
I*— «»i  bcKocli  of  tbe  Obdtk  BjItII,  C,  Centml  flsaurt  or  Qisure  of  Rolando.  A.  Aaterlor 
\m  ■wnllm  n"nnr»l  coDTOlaOon.  B.  Posterior  central  or  aicendlng  tartelal  ooDTolatton, 
Mar.  W-^  Middle.  F,  Lower  froolal  coDTOlutlon.  /,,  Superior  rroDtal  buIcub.  /,.  Inreilar 
Iwaima-  ft-  Vcrllcal  Oman  (lulcua  priKwntrallaJ.  I',.  Upper  ur  [mBWroparlBtal  lubule.  P,. 
t^TiaMl  lobate.  eonaUlulal  ti)r  i>,,  (Tiui  aupnmargliialii.  P,'. 'lynu  angularle.  Ip.  Intei- 
^  «il«u>-  OIL  Calknoidargllul  lulciu.  pa,  Parleto-ocRiplUI  flntiro.  (,.  Upi«r  temponl 
*.     Oi-  nr«t  occlplul  oon*eluUou.    O,.  Second  occipital  coDTolulilon,    o,  lulcua  occlpllaUg 

I  lECHKK). 

be  «ubU.*uijM>nil  fiwure  '»  an  laoonstant  Iwurc  80iiietinie:<  placed  between 
tiurd  or  ■ubtemjioral  i-oii volution  and  tlic  fourth  (I'ubcollateral  or  fiisi- 
■>.  Unforuuiuli-h  I'l>.  r  i  it;  r  Iiii*  uppllctl  this  mime  to  a  ti^suration 
dt*  miwl  a»]»eci  '  i  The  exoc-ipiUil  tiwure  of  Wilder  (see 

'f  flS>  is  Kit  iodej" :  'ii  the  occipital  and  temporal  regions 

Ite  latarml  aitpect  ^  ^      '  -  ro;  wiiea  ntaent  it  is  nearly  vertical, 
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and  has  been  described  by  Benedikt  as  Wernicke's  fissure.  It  is  also  known 
as  the  ape-fissure,  because  it  is  homologous  with  the  inferior  portion  of  the 
external  perpendicular  fissure  of  the  ape.  The  late  A.  J.  Parker  proposed 
for  it  the  name  occipito-temporal  fissure.  It  is  best  defined  in  low-type 
human  brains — those  which  approach  ape-like  conformations.  In  the  brain 
of  a  criminal  paranoiac  I  have  seen  it  almost  as  well  defined  as  in  the  ape. 

Fissures  universally  admitted  to  be  of  the  first  importance  are  the  fissure 
of  Sylvius,  the  central  fissure  or  the  fissure  of  Rolando,  the  parieto-occipital 
fissure  (occipital  of  Wilder),  and  the  calcarine  fissure.  These,  with  the  cal- 
losal,  the  supercallosal  or  callosoraarginal,  and  the  collateral  fissures  are  the 
boundaries  of  the  lobes.  The  Sylvian  fissure  has  a  well-defined  course  both 
at  the  base  and  on  the  lateral  aspect  of  the  brain.  At  the  ba^,  passing 
toward  the  lateral  convexity,  it  separates  the  cephalic  extremity  of  the  tem- 
poral lobe  from  the  orbital  surface  of  the  frontal,  and  on  the  lateral  con- 
vexity divides  into  an  anterior  ascending  limb,  which  is  usually  short,  and 
into  a  longer  and  more  horizontal  posterior  limb,  which  forms  a  boundary 
between  the  temporal  and  portions  of  both  the  frontal  and  parietal  lobes. 

The  central  fiasure,  or  fissure  of  Rolando,  is  usually  deep  and  una- 
bridged, nmning  from  above  downward  and  a  little  forward,  nearly  midway 
between  the  cephalic  and  caudal  extremities  of  the  cerebrum,  as  a  rule, 
beginning  close  to  the  longitudinal  and  extending  nearly  to  the  Sylvian 
fissure.  Sometimes  it  really  or  apparently  passes  into  the  longitudinal 
fissure,  but  usually  the  confluence  is  apparent,  bridging  fibres  being  present 
below  the  crests  of  the  bounding  convolutions.  In  rare  instances  it  runs 
into  the  Sylvian  fissure,  and  it  may  be  duplicated,  but  this  is  a  very  rare 
occurrence.  As  both  the  precentral  and  the  retrocentral  fissures  are  some- 
times nearly  as  large  as  the  central,  either  of  these  may,  to  one  not  versed 
in  cerebral  anatomy,  appear  to  be  a  duplicated  central  fissure.  This  dupli- 
cation sometimes  really  occurs.  At  the  meeting  of  the  American  Neuro- 
logical Association  in  1894,  Professor  Wilder  exhibited  a  brain  in  which 
apparently  two  central  fissures  were  present  on  each  side;  and  other  in- 
stances of  this  have  been  recorded  by  Giacomini,  Calori,  and  Debierre. 

The  parieto-occipital  fissure  of  Ecker  (occipital  of  Wilder)  is  seen  from 
the  lateral  aspect  of  the  cerebrum  in  the  median  edge  of  the  hemisphere, 
about  half-way  between  the  upper  extremity  of  the  central  fissure  and  the 
occipital  pole.  It  extemls  as  a  deep  and  well-defined  fissure  on  the  mesal 
surface,  and  servas  as  the  main  demarcation  between  the  parietal  and  occipi- 
tal lobes. 

The  calcarine  fissure,  one  of  the  most  important  cerebral  fissures,  corre- 
sponds in  position  in  its  anterior  part  to  the  postcomu,  and  has  for  its  ental 
correlative  the  cxilcar  or  hippocampus  minor.  It  unites  with  the  parieto- 
occipital fissure  to  form  a  Y-shaped  figure,  which  includes  the  gyral  mass 
known  as  the  cuneus  or  wedge.  At  its  posterior  extremity  it  is  usually 
forked,  but  this  extremity  is  sometimes  independent  of  the  main  fissure,  and 
has  been  termed  the  sulcus  extremis  by  Schwalbe.  The  stem  of  the  Y,  which 
is  the  common  stem  of  the  calcarine  and  the  parieto-occipital  fissure,  is  gen- 
erally considered  an  extension  of  the  former.  Wilder  designates  it  as  the 
occalcarinc  fissure.  Occitsionally  it  runs  into  the  hippocampal  fissure.  In 
the  brain  of  a  paranoiac  criminal  examined  by  me  this  confluence  was 
nearly  complete.     I  have  also  seen  the  calcarine  fissure  bridged. 

The  callosal  fissure  Ls  the  space  between  the  dorsal  aspect  of  the  callosum 
and  the  overhanging  cortex.  The  callosomarginal,  or  supercallosal  fissure  of 
Wilder,  extends  from  before  backward  along  the  mesal  surface  of  the  hemi- 
sphere, for  the  most  of  its  length  parallel  with  the  callosum  and  nearly  mid- 
way between  it  and  the  edge  of  tlie  hemisphere.     Caudad  it  turns  upward 
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.  i  tbc  nice  of  the  hemisphere,  and  cephalod  it  followei  the 
ve  o(  d>c  kawr  of  tne  caUo^uiu.  It  is  occudionaliv  divided  into  two  or 
■  (hrve  partA.  lis  rAU<btl  curve  funus  the  posterior  liouiidiiry  of  the  pam- 
t»l  loli«I«,  The  eoIJittcml  fissure,  commonly  deseribed  as  tlie  fgurtli 
H«nl  fiwMirr,  •c*parau»  the  temponil  from  the  Hnibip  or  fiileifiinu  lobu. 
inAn  thwo  fissuns  othen^  of  \vss,  but  still  of  eonAideraMe,  importiuico 
t  ibe  lobcn  of  ihe  bmin  ill^)  gyres,  or  convolutioini. 


•art  nrtuw  of  tbe  left  bemlspbere  :  F.  FronUl  lobe  P  Partelal  lobe  0  OcclplUI  lobe, 
T'spodxt'benold*!  lobe.  5.  FlSMireofSrlvius.  £  HotiioiitsI  S*  ABcendlng  ramus  of  tbest 
'  -:jeai  e«nirvli3  or  (Inure  nf  RuUado.  A.  Anterior  ceo tral  oraacendiiig  frontal  convolution. 
hMCHir  pcntrvl  or  atorDdlng  pkrleul  convolullou.  F\.  Superior.  Fi.  Middle,  *nd  Fi.  Infl 
^«-.L  oiniDlutiotis.  /,.  Superior,  and  /,.  Inferior  rtnn la  1  sukua.  /,.  Sutcua  pracenlrelle.  i>,.  Bu- 
K-jT  ;aricul  or  ;i>oiitt;rap«rletal  lobule.  P,.  iDltirlarparletallabule,  vli.t  P.,.  Gyrus  supramai^n- 
u.  P,  urrua  KnguUris.  (p.  9ulvui  Intraparletalis.  nn.  Termltixton  of  Ctie  callDaomarglnal 
kHM  »,,  first :  t)k  aecond:  O,.  tblrd  occipllal  convolutloDB.  pa.  Parleto-occli^tBl  Hsiure.  r 
tBardplt&lla  irKEureraus.  oy.  ^uIctu  occlpltalii  longlludlnaDs  inferior.  Tf.  First.  T,.  3i 
T,  lempofo-apbeooldal  eonTolutions.    f,.  Flnl.    t,.  Second  teinporo  spbenoidal  Assures.    (Eckeh). 

■"hi  the  lateral  surface  nf  the  prefrontal  region  two  fore  and  aft  tissuree 
irt  uniformly  pre«?nt,  and  are  commonly  spoken  of  a»  the  first,  or  super- 
ir«i&l.  aDfl  the  second,  or  subfrontal  fisaurea.  A  short  distance  (.-ephakd  of 
Um-  central  fiwure,  and  more  or  leee  parallel  with  it,  is  a  fissure  called  the 
pn««iiiral,  or  vertical  fruntal,  which  is  not  infrequently  subdivided  into  two 
pvtr,  uiil  when  this  is  the  case  the  lower  one  can  lie  reganled  as  the  preceu- ' 
tr&l  util  the  upper  ns  the  supercentral.  By  means  of  these  fissures,  and  the 
>rhri«n  and  central  fissures,  the  frontal  loBe  is  subdivided  into  four  convo- 
kitioa^,  Qamely,  the  superfrontal,  medifrontal  (or  the  first,  second,  and  third 
frnotAlj,  anti  the  precentral,  or  aitcemling  frontal,  which  lies  just  in  front  of 
tbe  central  &«ure. 

Arching  over  the  lateral  aspect  of  the  parietal  lobe  is  a  fissure,  usually 
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long  and  well  defined,  which  htis  heen  deeignated  aa  the  intraparietal  (Tur- 
ner}, interparietal  (Ecker),  or  parietal  (Wilder)  finure.  It  nmy  be  wib- 
dinded  into  two  parts,  and  ita  more  caudal  portion  is  r^arded  by  Wilder  as 
a  fiesural  integer,  which  he  has  named  the  paroccipital  fiasiire,  because  it 
environs  more  or  leee  completely  hie  occipital  (jHuieto-occipital)  Geeure. 
The  parietal  lobe  is  subdivided  by  this  fismire  into  a  superior  and  inferior 
portion. 


view  of  the  bnln  from  below  :  Fi.  First  troaUl  ooDTolotlon  or  gjnu  rectut.  Ft.  Kiddle  otwc- 
ODdCrontftl.  P,.  Inrerior  orjlMrd  h>nUl  cnnrolutlon.  /^  Salaiu  oUkekKliu,  /(.  Solciu  atdlaUi. 
Ti.  EtocoDd  or  middle  temporo-spbenold*!  conTOlutlon.  li,  Tblrd  orliilbrlotteiiipoio-tplkeiioldal 
convolntlon.  Tj.  <}ynu  ooolplto-Mmponllg  lalenlli  (lobuliu  fU»lforml«).  %,  Ormsoodidto-tem- 
porftlii  medlallB  (lobuliu  Uagnali*).  I,.  Sulctu  ocdpllotemponlli  Inferior,  (,.  Salooa  tamporo- 
■phenolilalls  Inferior  ortblrd  temporal flnure.  It.  Sulciu  temporo-sptienoidaUi  medlalli  or mxHid 
temporsl  flasure.  po.  Puieto-occlpltsl  ABaure.  oc.  Calcarlne  flaiire.  R.  Qfraa  tilppooampl.  I/. 
Qrnia  uDclDslm.  Oi.  Optic  cblaamB.  cc.  Corpoia  Blblcanlla.  KK.  Crarm  o«robri.  G  CoriKuaU- 
iMtuu.     (EcEEB). 

In  order  to  understand  the  fissures  and  gyres  of  the  temporal  lobe,  it  ia 
necessary  to  rememl>er  that  it  has  a  ventral,  or  ventromeeal,  as  well  as  a 
lateral  aspect.  Passing  from  the  horizontal  branch  of  the  Sylvian  fissure 
ventrad,  and  then  niesnd,  four  fissures  and  five  gyres  are  recognizable,  which 
are  enumerated  by  Ecker  in  order  as  the  first,  second,  third,  and  fourth  tem- 
poral fissures,  and  the  first,  second,  third,  fourth,  and  fifth  temporal  convolu- 
tions.    The  first  two  of  these  fissures  are  described  by  Wilder  as  the  super- 
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lemporftl  and  Bubtemporal,  and  the  first  three  convolutions  aa  the  eupertem- 
ponl,  meditemporal,  and  subtemporal  gyres.  The  ventromesal  fissures  and 
conTolutione  have  other  special  names.  The  fourth  temporal  fissure  is 
commonly  described  as  the  collateral,  and  the  fourth  temporal  convolution, 
because  of  its  shape,  the  fusiform.  The  fifth  gyre  has  been  given  the  name 
of  lingual,  because  of  its  supposed  resemblance  to  the  tongue.  Ab  shown  in 
the  diagrams,  these  are  occipi  to-temporal,  rather  than  temporal  convolutions. 
The  fifth  temporal  convolution  is  subdivided  into  two  parte,  an  anterior, 
known  as  the  uncus  or  uncinate  gyre,  and  a  posterior,  the  hippocaropal.  The 
hippocampal  fisure  is  situated  to  the  inner  side  of  these  gyres,  and  is  con- 
cealed from  view  on  ordinary  inspection  of  the  brain ;  but  by  pulling  aside 
the  edge  of  the  temporal  lobe  the  fissure  can  be  seen,  and  traveling  the 
bottom  of  it  a  serrated  ridge  of  gray,  the  fascia  dentata,  or  dentate  gyre. 
The  latter  is,  properly  speaking,  a  part  of  the  cartes,  although  largely  con- 
cealed within  the  fissure,  which  It  follows  cephalad  toward  the  splenium  of 
the  callcsum,  and  there  becomes  continuous  with  another  smooth,  gray  layer, 
the  fasciola  cinerea. 


Inner  nu&ce of  ilgbtbemlsphen  :  CC.  Cocpue callosum  longitudi □■Undivided,  df.  GynuIOr- 
nlmu*.  fl'.  QTnulilppockmpl.  A.  SalCDiblppocamplordeDtateSHUre.  L'  ITnclnntc  gynu,  em, 
Bukiu  cBUnn-nurglniUls.  F,.  Median  MpactoTtbe  fl rat  rronUtI  convolution,  e.  Tennlnal  poitlon 
of  Ibe  sulriu  Mnlnlli  or  Asure  of  Rolando.  A.  Aacendlng  fronUl.  B.  Aacendlng  parlclal  godvo- 
IdUod.  P,'.  Pncuneui.  Oi,  Cnaeui.  Po.  Parlelo .occipi III  flnure.  o.  Balcui  ocdpluilia  tno- 
Ttmu.  oc.  Calculm  Anura.  at'.  Superior,  of.  Inferior  nmiu  of  the  Mme.  D.  Gyra*  deeoend- 
ena.  Tf  Grnu  ocdpllo  tempontlla  lateralis  (lobulua  runlformli).  7j.  Gfriu  occlpllo-lempontla 
mediallillabuliu  lidgualli).    ^.  CoUalSiKl  oroctlpllo-temponl  Hhuk.    {Eckeb.| 

The  fijisures  and  gjres  of  the  occipital  lobe  do  not  always  follow  a  well- 
ilefine<l  plan  in  the  human  brain  ;  but  it  Ls  usual,  following  Kcker,  to  recog- 
nize on  the  lateral  aspect  of  the  cerebrum  a  sU|>erior  and  inferior,  or  a  first 
and  ^^x'o^d  occipital  fiiwure,  aud  a  sujterior,  middle,  and  inferior  occipital 
convolution.  The  fissure  de6cribe<l  by  Ecker  us  the  transverse  occipital 
fiwurc  in  i)reiient  in  the  anterior  portion  of  the  lateral  aspect  of  the  occipital 
lo))e.     It  is  called  the  anterior  occipital  by  Eberstaller  and  Bchiifer,  while 
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Wilder  regariU  it  iis  the  caudal  portion  of  the  paroccipital.  It  is  iiHually  a 
wparate  fii?sure  in  the  fajtiis,  but  in  nii«t  niltilt  brains  it  is  joined  to|ithe 
caudal  extremity  of  the  inteqiarietal.  On  the  inesat  aspect  of  the  hemi- 
cerebrum  the  occipital  lobe  is  sharply  demarcated  by  the  parieto-occipitol 
and  the  calcariiie  fissures,  between  vrliich  is  the  lobule,  or  gyre,  kiiown  as  the 


nonnol  bnlo : 


■nleiioTKi 


ft  SylvU 
I ;  Including  s,  ate,  ramuii  posterior  uceodeai  ipoaWrlor  UrnllnBl 
deoalBnteriorfliceadliig  branch),  c.  ngsura  oeaLrslli  (ocDtnl  flaure):  lacludtiig  c(r> 
(Inferior  Iniuvcne  lulcua).  pei.  Sulcui  pmceutraiii  [nferidr  (Larerior  precentral  nilcuej.  pcSulciu 
prceceDlmlls  superior  (tuperlor  prccentral  iiuIcub).  pcm,  Sulciu  pnecenlntlt  medfklls  (madlui  pre- 
cenlrel  sulcun),  ■■te.  1.  Bulcua  relrocoatnlls  Inferior  (InJbrCor  retrocentnl  mlciu).  tIc.  i.  Sulcoa 
relroeeiilralli  superior  (mperior  relrooaoiral  suLcui).  rtc.  Ir,  Sulcm  relrooBOlnllE  Irsiwvanna  (Itaus- 
Terse  retrocaaUil  ■ulcui).  iifr.  FIssuraiubTroataUti  (raeillaQ  marglaal  Unure).  /g.  Su[cu>  trouMlU 
■uperlor  (saperlor  rroatal  «uloaa|,  /|,  Sulctu  fyonUillB  lulbrlor  lliilferlor  IVonl&l  aulcoi).  /^  Snlcot 
rtOD Mill medliu (median IhtDUl lulcui).  il.  )JulciudUgoiialli|dlag<iiial  opcrculatmilciuj.  r.  Sulciu 
rsdlaliu  (radlnllng  ft-onuil  lulciu).  Jmi.  fin,. /nii,  Sulaiu  l^nU)marg]nallB(|«rUDf  orbllal  nMrBlnid 
■ulcuaj,  ip.  Sulcus  tuterparletdUi  (laurpirlelal  aulcui).  po.  Flnurt  psrieto-ocdpItsUg  (laiMr  per- 
pendicular n»urel.  occ.  anl,  Flnura  ooolpicnlia  aatarlor  (outer  perpendicular,  or  ape  Dnuie.) 
oce.  tat.  FlnuiK  oocipitalis  lalaraiiB  (laleral  occipUal  a«ure).  1].  Sulciu  lemporalis  piiuius  iBibI 
(eiiipomi  lUlcux,  oi  panUlel  flisure);  including r,  (uc..raniaBUi!enden«<aKDDdiiiE  ramiul.  It  Sulcu* 
lempnrallt  lecundut  taecond  leroporal  lulciu);  Including  I,  aie..  r*niu«  ucendeat  lavendlns 
branoh).  A,  Orrus  Genlnli»  anterior l&nterlor  ceutr»l  conToliitloa).  B.  Gfrui  centniii  poBWrtnr 
<pa«Urlor  iaicml  ocn<rolulli>ni.  i*,.  Gjnu  franialli  luperloi  ■.  primus  (lUperlor.  or  tint  frontal  con- 
volnlloD).  Ft-  Qjt\u  rrontalin  medlus  s.  secundm  (niedlaa  froDtal  convolution] :  Including  Ft  moLi 
median  layer:  F,lal.,  lateral  Uyer.  Ft.  Gyrus  froQUilii  Inreriore.  tertlui  (Inferior,  uitblnl  froDlal 
conTolution) :  Including  p.  bai..  pan  baslJKrls  (liani  part  or  opercular  portion) ;  p.  ok. 
den*  {nicendlng  portion  of  tbe  opercular  jiortloDl  :  p.  trlaHH..  para  IrlangniartB  (Irlangutar  portion  i ; 
p.  orb.,  pan  orbiUiiiE  (orbital  poitlou).  1.  Lateml  rootof  the  aupcrlor  frontal  MinroiullOD.  2.  LAteial 
root  of  tbe  mcdiitn  frontal  convoluUon.  Pi,  Lobiilus  parletaJIs  luperlqr  (superior  parietal 
I/ibului  parletalls  Inferior  (InJbrtor  parietal  lobe) :  IncliidliiB  O,  i]/m„  gjna  eopramar^nalis  (supia- 
matginal  couTolutlon) :  a,  ang,.  gyims  angalarli  (angular  oonvaludonj ;  G,  par.  pott.,  gynu  parte- 
talls  poelarlor  (putterlor  parietal  convolution).  O.  Lnbua  occipllalit  (occipital  lobe).  T,.  Gyrua 
leroporalii  primiii  n.  parallelus  (flrat  lemporai,  or  piraUel  conToloUon).  Ti-  Gyrus  temporalla  tpcun- 
duB  (second  temporal  conTolulUm).  Ty  Gyrus  temporalis  lerlius  (third  temporal  conTOlutlon). 
(EansuLLEH.) 
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euneii£',  or  weiige,  which  is  almost  invariably  of  distinctive  appearance. 
Ventrad  of  the  calcarine  fissures  the  occipital  and  temporal  looes  merge 
more  or  less. 

The  convolution  just  above  the  Sylvian  fissure  is  sometimes  designated  as 
the  supramarginal,  and  the  one  below  it  the  inframarginal,  the  former  corre- 
sponding to  the  lower  extremity  of  the  postcentral  and  the  anterior  extremity 
of  the  subparietal  convolution,  and  the  latter  to  the  supertemporal  convolu- 
tion. Marginal  is  used  by  some  authors  to  describe  the  lobule,  or  convo- 
lution, between  the  supercallosal  fissure  and  the  edge  of  the  hemisphere. 
Others  regard  this  area  as  simply  constituting  portions  of  the  mesal  aspects 
of  the  frontal  and  parietal  lobes.  It  is  unfortunate  that  the  term  marginal 
is  applied  to  one  region  bordering  the  edge  of  the  hemisphere,  while  supra- 
marginal  and  inframarginal  are  used  to  describe  remotely  situated  convolu- 
tions which  border  the  Sylvian  fissure.  Within  the  marginal  convolutions 
another,  called  the  paracentral  gyre  or  lobule,  is  sometimes  located.  It 
unites  the  precentral  and  the  postcentral  convolutions,  and,  therefore,  passes 
around  the  upper  extremity  of  the  central  fissure ;  hence  its  name,  para- 
central. 

The  angular  gyre  or  convolution  Ls  one  to  which  frequent  reference  is 
made,  and,  as  the  term  is  used  with  somewhat  diflferent  meanings,  it  may  be 
best  here  to  enter  into  an  explanation.  Huxley  employed  the  term  to  describe 
the  convolution  which  curves  around  the  posterior  extremity  of  the  fissure  of 
Sylvius,  and  Gratiolet  applied  the  term  pli  cotirbe,  which  has  a  similar 
meaning,  to  the  homologous  gyre  in  the  brain  of  the  ape,  in  which  it  is 
limited  caudad  by  the  parieto-occipital  fissure.  In  descriptions  of  the  human 
brain  "angular"  is  more  commonly  applied  to  the  convolution  which  curves 
around  the  extremity  of  the  supertemporal  or  parallel  fissure,  which  is  in 
accordance  with  Gratiolet*s  recommendation  to  restrict  for  the  brain  of  man 
the  term  to  the  region  between  the  Svlvian  fissure  and  the  occipital  lobe,  so 
that,  ordinarily,  the  angular  gyre  will  be  constituted  by  the  arch  composed 
^f  the  posterior  uniting  portions  of  the  subparietal  and  supertemporal  con- 
volutions ;  the  supertemporal  fissure,  however,  terminates  most  fretjuently  in 
the  parietal  lobe,  but  sometimes  reaches  into  the  occipital,  and  I  have  known 
it  to  extend  without  bridging  over  the  median  edge  of  the  hemisphere ;  and 
a  description  will  not  hold  good  if  the  extremity  of  the  fissure  reaches  into 
the  occipital  lobe,  or  elsewhere  than  its  usual  position.  The  difficulties  arise 
largely  in)m  the  term  having  been  first  used  to  describe  appearances  present 
in  the  brain  of  an  ape,  whereas  the  human  brain  had  developed  into  a  more 
complex  region.  It  is  best  to  understand  that  it  (lescril)es  that  convolutional 
area  on  the  lateral  aspect  of  the  hemicerebnim  where  the  parietal,  occipital, 
and  temj)<)ral  lobes  come  together,  no  matter  what  relations  this  area  mav 
l)ear  to  fissures,  although  in  the  majority  of  human  brains  this  gyre  will 
curse  around  the  end  of  the  supertemporal  fissure. 


THE  MINUTE  ANATOMY  OP  THE  CEREBRAL  CORTEX. 

It  ha«<  l)een  held  that  diflferences  in  the  function  are  indicated  by  the  shape, 
Mze,  pn)longations,  or  other  peculiarities  of  the  nerve  cells  in  dififerent  regions 
of  the  cortex.  In  some  regions  certain  types  of  cells  are  prominent,  leaving 
no  room  for  doubt  as  to  their  special  significance.  The  motor  zone  lut<  been 
thoroughly  studied,  and  for  it,  for  the  cerebellar  cortex,  and  to  a  less  extent 
for  the  regions  tissigned  to  the  special  senses,  and  to  common  sensation,  dis- 
tinctive hb*tologicaT  features  have  been  determined. 

The  views  formerly  held,  and  to  some  extent  yet  maintained,  are  those 
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fiven  in  the  worka  of  Charcot,  Ferrier,  and  Bevaii  Lewis.  Among  the  meet 
ietinctive  of  the  special  elements  of  the  cortex  are  pyramidal  cells,  compar- 
able in  every  war  to  the  motor  cells  of  the  ventral  horns  of  the  spinal  cord. 
These  are  variable  In  their  dimensions  and  have  been  placed  in  three  claaae^ 
according  to  their  size.  The  largest  or  giant  jiyramidal  cells  wct«  first  care- 
fiilly  studied  by  Betz  and  Mierzejewaki. 

The  pyramidal  cells  abound  especially  in  the  motor  cortex,  although  Golgi 
and  others  have  demonstrated  that  they  exist  everywhere  in  the  gray  matter. 
They  may  reach  dimenuione  of  from  5J5  to  ^^  of  an  inch  in  breadth,  and 
may  be  four  or  five  times  as  long  as  they  are  broad.  They  often  deserve  the 
name  which  has  been  given  them  of  "giant  cells."  These  cells  are  fiimiahe-i 
with  prolongations  and  processes.  Some  of  them  are  of  great  length  and  of 
great  complexity.  From  their  apices  proceesee  pass  upward  to  the  superfi- 
cial layers  of  tlie  cortical  cinerea,  there  to  terminate  m  a  tree-like  panicle. 
Long  axis  cylinder  processes  reach  downward  to  become  constituents  of  the 
white  fibres  of  the  brain.  Numerous  small  so-called  protoplasmic  processes 
spring  from  the  sides  of  the  body  of  the  cell. 

While  a  general  agreement  exists  among  authors  as  to  the  laminal  arrange- 
ment of  the  cortex,  the  number  of  layers  given  differs  somewhat  according 
to  the  point  of  view  taken,  and  also  according  to  the  region  of  the  brain. 
Baillar^r  maintained  it  was  composed  of  six  layers,  arranged  from  without 
inward  in  alternations  of  gray  and  white  as  follows :  1,  white ;  2.  gray ;  3, 
white ;  4,  gray ;  5,  white ;  6,  gray.  The  four  internal  layers  are  often  con- 
founded in  a  single  vellowish-red  layer,  by  some  authorities  describeii  as  a 
special  layer.  Duval  admitted  either  five  or  six,  according  as  the  fifth  and 
sixth  are  counted  as  one  or  two. 

With  reference  to  different  regions  of  the  brain,  Meynert  enumerated  five 
types  of  cortical  lamination  as  distinctive  in  the  brain  of  mammals  as  fol- 
lows :  1,  a  common  type ;  2,  the  occipital  tvpe ;  3,  the  Sylvian  type ;  4,  the 
tvpe  of  the  comu  ammonts ;  5,  the  type  of  the  olfactory  bulb.  Bevan  Lewis 
differs  from  Meynert  Iwth  as  regards  his  types  of  lamination  of  the  cortex  in 
different  regions,  and  in  some  cases  as  regards  his  description  of  the  charac- 
teristic types,  holding  to  eight  distinct  typos  of  cortex,  not  mere  fanciful  dis- 
tinctions nasetl  upon  trivial  peculiarities,  but  abrupt  transitions  from  one 
kind  of  cortex  to  another,  especially  to  be  seen  in  small  tnammalian  brains. 

In  the  motor  area,  which  has  received  the  most  attention,  usually  five  or 
six  layero  have  been  enumerated  by  different  authorities,  as  Meynert,  Betz, 
Mierzejewski,  Bevan  Lewis,  and  Clark  ;  but  sometimes  the  layers  of  the  motor 
cortex  are  described  as  only  four  in  number.  Five  are  maile  by  a  subdivision 
of  the  fourth,  and  six  by  a  subdivision  of  the  third  and  fourth,  la  the  occi- 
pital region  a  larger  number  of  separate  layers  are  usually  enumerated,  a* 
many  as  eight  by  Meynert.  In  other  regions,  as  in  the  parietal  and  in  the 
limbic  lolie,  the  stratification  of  the  cortex  is  apparently  different. 

The  most  commonly  accepted  lamination  of  the  motor  cortex  has  been 
that  of  Meynert  into  five  layers :  1,  a  very  thin  external  layer,  formed  almost 
exclusively  of  amorphous  substance  containing  a  few  if  any  nerve  cells ;  '2,  a 
layer  almost  entirely  composeil  of  numerous  small  pyramidal  celts;  3,  a 
layer,  also  composed  of  pyramidal  cells,  but  most  of  these  of  larger  size  than 
the  preceding  (the  most  mtemnl  portion  of  this  lamina  containing  the  largest 
cells  is  sometimes  described  as  a  separate  layer)  ;  4,  a  layer  chiefly  composed 
of  myelocytes ;  5,  a  layer  of  reddish-yellow  color  composed  of  fusiform  and 
irregular  cells.  Lewis  holds  to  five  typical  lamtua  fijr  the  motor  cortex  (Fig. 
92)  subdividing  the  third  layer  of  the  four  type  layers,  The*<e  are:  1,  an 
extremely  delicate  pale  zone,  devoid  of  nerve  cells,  which  limits  the  cortex 
externally,  and  presents  the  features  descriWl  as  peculiar  to  the  cortical 
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neuix^ia;  2,  a  narrow  belt  of  very 
closely  aggre^ted  nerve  cells  of  ir- 
r^nlar  marginal  contour,  oval,  pyr- 
amidal or  angular,  with  a  proportion- 
ately large  nucleus ;  these  cells  vary 
much  in  size,  and  are  much  more  richly 
developed  in  some  than  in  other  regions 
of  the  brain ;  3,  a  deep  belt  of  nerve 
celb  subjacent  to  the  above  elements, 
which  are  characterized  by  their  more 
or  less  elongated  contour  and  by  the 
tendency  to  sradual  increase  in  their 
uze,  as  they  ue  deeper  in  the  cortex ; 
4,  a  layer  which  presents  us  with  highly 
characteristic  nerve  elements,  usually 
large  pyramidal  cells,  which  Lewis  has 
described  as  "  motor  cells,"  elements 
which  are  found  modified  in  diSerent 
corticai  regions ;  5,  a  layer  represented 
by  a  series  of  spindle  cells,  which  be- 
neath the  summit  of  a  convolution  are 
disposed  radially  to  the  surface  In  regu- 
lar columns,  separated  by  bundles  of 
inednllat«d  &sciculi  ascending  from 
the  core  of  the  gyrus. 

Golgi  found  everywhere  in  the  cor- 
tex three  great  types  of  cells,  the  pyr- 
amidal, the  fttsiform,  and  the  globular 
or  polygonal,  but  he  did  not,  like 
oth^  recognise  them  as  existing  in 
sharply  isolated  strata.  Globular  cells 
were  found  everywhere  in  the  thickness 
of  the  cortex,  as  were  also  pyramidal 
cells,  but  the  fbrmer  are  met  with  most 
abundantly  near  masses  of  fosiform 
cells,  which  are  commonly  found  al- 
most entirely  in  the  deepest  Inyers, 
while  the  pyramidal  mainly  occupy 
the  superficial  and  middle  lamina. 
Golgi  therefore  divides  the  cortex 
into  only  three  layers,  a  superficial, 
middle,  and  deep.  Ue  does  this  not 
only  for  the  motor  area,  but  for  the 
first  occipital  convolution,  insteail  of 
the  six  of  Lewis,  or  the  eight  of  Mey- 
Dert,  Clark,  and  others. 

It  has  been  suj>pceed  that  lamination 
of  the  cortex  and  the  peculiar  consti- 
tution of  the  lamina  in  difierent  corti- 
cal areao  were  dependent  on  the  function 
ijuWrved,  in  one  region  motor  cells,  in 
another  xensorial  abounding;  also  that 
cells  and  their  processes  are  large  or 
small  or  have  8i)ecial  trails  according 
to  their  functions.  Golgi  maintains 
that  the  cells  should  be  subdivided 
acconling  to  their  histological  chanic- 


i    ■  ■■:V*;«  ^■^•-■■■%> 


or  Ihe  oortci  fnim    tbe  modlOed 
upper  limbic  type  In  ihe  linia  ol  (be  nbtill. 

(fit*iN  Lkwis.) 
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teristics  iuto  motor  aud  sensory  cells,  as  everj-where  iti  ihe  braiu  ami  spiual 
cord  these  two  tj'pes  are  found. 

Recent  opinion  fevors  a  gpneral  type  of  four  layers.  Kaniuu  y  Cajal,  whii 
has  examined  the  cortex  especially  in  small  mammalis  such  an  rabr)ile  and 
cats,  enumerate^:  1,  a  molecular  layer;  2,  a  layer  of  smdl  pyranudal  evils; 
3,  a  layer  of  large  pyramidal  cells;  and,  4,  a  layer  of  polymorphic  cells. 
Fig.  9.3  shows  a  section  of  the  cerebral  wrtex  on  described  bv  him. 


w. 

Fio.  KL— Section  of  ilie  ceicljnil  curlex  from  tbe  EupravsnlrlculKr  regkm  of  a  young  mome: 
.1.  Molecular  liij^r.  if,  Braall  pyTanild»U»yer.  C.  Laixe  pyramid al  layer.  S.  l^yer  orpolyiaarpblc 
cells  or  irreffuUr  corputcles.  E.  Wblte  mailer,  a.  l^iilcles  of  tbe  pyramlda.  b.  Smallest  and  taaO. 
laperflclsl  of  Itie  pyramids'  c.  Aili  cylinder  from  »  sihkU  pyramid,  rf.  Large  pyramid,  e.  lu  ails 
cylinder.  /.  Cell  wllh  aacendlng  aicla  cylinder,  g.  Similar  bin  amaller  Cella.  A.  Celli  found  In  ibe 
wblle  mailer,  i.  Rounded  cell  Lhat  lendB  lip  axli  cylinder  loward  Ihc  while  BUbalanee.  j.  Cell  nith 
abort  eilt  oylluder  proceae.    (Ramon  v  CjIjal.) 

Fia.  M.— Cortei  of  Ihe  human  brain,  showiog  the  nerre-rtbre  Eyitemi  and  plexuses  (combined 
Welgeit'i  and  Golgi'*  metbodi):   rt.  Clear  zone  (ft«e  of  neriE-flbni).     if.P.  Molecular 
(Einer's),  lu  Ihe  inolccular  layer.    ,il .  i(r.  Ambiguous  cell-ilralum.  Si^m.  p.  Submoleeular  pleiUK- 
01.  P.P.  Ur««l  p>r»mldal  plexuf-  Pot.  P.  Polymorphic  pleiua.    W.  While aubsi 

Andriezen  speaks  of  Ibe  Fecoud  of  tbese  layers  aa  tlie  ambiguoii!^  layer, 
because  of  the  indelinite  shape  of  many  of  its  cells.  At  least  eight  tj-pffi  of 
cells  are  now  recognized  in  the  cortex  ;  and  with  the  new  methods  of  siainiuK 
and  investigating,  the  ditferent  cortical  layers  have  been  largely  unravelletj 
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Many  structures,  for  example,  have  been  determined  as  entering  into  the 
molecular  or  outermost  layer.  In  the  most  superficial  portion  of  this  layer 
is  a  system  of  neuroglia  fibre-cells  which  form  a  fine  leltwork,  and  under- 
neath this  sjTJtem  in  the  same  layer  are  certain  neuroprotopla.smic  structures, 
more  than  a  dozen  of  which  have  been  diflTerentiated  by  recent  methods  of 
research.  The  ambiguous,  the  large  pyramidal,  and  polymorphic  layers 
have  also  been  made  to  reveal  numerous  structures  hitherto  unknown. 
Seven  cell  types  are  described  for  the  polymorphic  layer.  The  intricate 
nerve-fibre  systems  of  the  cortex  are  well  shown  in  Fig.  94.  We  are  begin- 
ning to  get  new  light  on  the  functions  both  of  the  different  regions  of  the 
cortex,  and  of  its  different  layers,  through  these  microscopic  revelations. 
According  to  Andriezen,  the  sensory  excitations  which  reach  the  cortex  by 
the  different  systems  of  sensory  projection  fibres  are  distributed  mainly  in  the 
molecular  and  submolecular  regions,  their  terminal  processes  coming  in  con- 
tact with  the  apical  processes  of  the  ambiguous  and  great  pyramidal  cells, 
chiefly  in  that  part  of  the  molecular  layer  which  is  known  as  Exner's  plexus. 


CEREBRAL   LOCALIZATION. 

The  literature  of  cerebral  localization  has  attained  such  vast  proportions 
that  even  to  summarize  it  would  be  a  vain  task.  Since  the  publication,  in 
1888,  of  my  monograph  on  Cerebral  Localization  in  its  Practical  Relations,^  few 
important  additions  to  our  knowledge  of  this  subject  have  been  fiimished 
by  physiology  and  clinico-pathology,  although  much  of  the  earlier  work  has 
been  reviewcii,  new  points  of  departure  have  oeen  taken,  and  new  methods  of 
r^arding  phenomena  have  been  suggested.  Soury*  in  1892  devoted  more 
than  four  hundred  pages,  which  proved  scarcely  sufficient,  to  a  critical  and 
hbtorical  review  of  the  literature  of  the  functions  of  the  brain.  Recent  work 
which  promises  most  for  the  solution  of  the  problems  of  cortical  function  is 
based  upon  microscopical  investigation.  Golgi's  method  of  silver  staining 
has  revealed  a  new  world  to  the  neuro-histologist,  and  the  work  inaugurated 
by  him  and  carried  forward  by  his  pupils,  and  by  Kam6n  y  Cajal,  Van 
Gehuchten,  Koelliker,  and  others,  bids  fair  to  place  upon  a  firm  foundation 
the  whole  subject  of  brain  functions.  It  has  become  possible  by  this  method, 
and  other  methods  which  are  its  natural  outcome,  to  trace  in  a  manner  never 
before  possible  the  processes  of  nerve  cells. 

Whatever  views  may  l)e  held  as  to  the  nature  of  localization,  for  the 
practical  puq)oses  of  the  physician  and  surgeon  the  cerebral  cortex  can  l>e 
divided  into  a  series  of  physiological  lobes,  and  these  lobes  into  more  or  less 
numerous  subareas  and  centres.  The  lobes  are  regions  for  motion,  common 
f^nsation,  vision,  hearing,  naming,  smell  and  taste,  and  for  the  higher  mental 
faculties. 

MOTOR   LOCALIZATION. 

As  would  be  anticipated,  the  subject  of  motor  representation  has  been 
more  fully  develo[)e<l  than  any  other  branch  of  cortical  localization,  having 
l>ecome,  for  most  specialized  movements,  an  exact  science.  As  the  proper 
interpretation  of  localizing  phenomena  has  been  much  (lispute<l  it  may  be 
Well  first  to  briefly  consider  some  of  the  differing  views. 

•  Read  before  the  Consrefwof  American  Pbvsicians  and  Siirjreons.  Washington,  D.  C,  September, 
19.  IHw.    Thif  paper  ha8  been  used  freely  in  the  preparation  of  this  chapter. 

<  Julen  Soury :  Les  Fonctions  du  Cen'eau.  Doctrines  de  r£coIe  de  Stnubourg,  Doctrines  de  I'fecole 
luiienne.  Parts,  1892. 
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Frauck'  Bummarizes  the  explanations  of  the  actiou  of  the  excitable  regions 
of  the  cort*.s  uuder  several  heads,  as  follows :  ( I )  they  are  true  motor 
centree,  (2)  they  are  sensory  centres  Ireflejc  theory),  (3)  they  are  at  the  uaiue 
time  motor  and  senmory,  (4)  they  are  places  of  confluence  and  [>ai»age  of 
excitations  originating  elsewhere,  (5j  they  are  simply  places  which  receive 
and  transmit  excitations  to  the  regions  of  movement  dcIow. 

Ferrier'  believes  that  the  motor  zone  contra  psycho-motor  centres,  or 
centree  tor  movements  which  involve  couscioue  discrimination ;  movements 
which  are  automatic,  Instinctive,  or  responsive  ore  more  or  leae  distinctly 
organized  below  the  cortex.  He  adheres  in  his  latest  work  to  sei>anit«  sensory 
localization.  The  motor  centres,  he  holds,  although  fonctionally  and  organ- 
ically connected,  are  anatomically  diSerentiated  from  the  centres  of  sensation, 
general  as  well  as  special.  The  functional  connection  between  sensory  and 
motor  centres  is  necessary  to  be  borne  in  mind.  Ferrier  admits  that  the 
motor  centres  are  not  independent  centres  of  action,  but  respond  only  to 
stimuli  which  pass  from  the  sensory  centres  by  way  of  associating  fibres. 
Marique's  experiments,  which  have  been  confirmed  by  Exner  and  Paneth, 
show  that  when  the  motor  centres  have  been  completely  isolated,  by  ae<!tiou 
of  the  fibres  which  associate  them  with  the  sensorj-  centres  of  the  cortex, 
paralysis  results  of  precisely  the  same  character  as  that  which  occurs  when 
they  are  actually  extirpated ;  also  that  the  same  contractions  were  obtainable 
on  electrical  irritation  of  the  reepective  centres  after,  as  before,  isolation, 
showing  that  they  still  retain  their  excitability  and  connection  with  the 
pyramidal  tracts. 

Charcot's  views  were  practically  those  of  Ferrier,  namely,  that  these 
centres  were  the  cortical  substrata  of  motor  activities.  Exner  originated  the 
theory  of  abmhite  and  relative  centres,  according  to  which  lesions  which  cause 
affections  of  particular  parts,  aa  of  the  upper  extremities  or  of  the  face,  are 
chiefly  groupet!  in  definite  localities,  but  nevertheless  the  same  eSect*  may 
result  from  lesions  of  almost  any  part  of  the  cerebral  convexity.  Ahuolute 
centres  are  those  destruction  of  which  always  causes  certain  symptoms; 
while  lesion  of  relative  centres  frequently,  but  not  invariably,  induce  these 
phenomena. 

According  to  Bastian,  the  Rolandic  centres  are  kinesthetic ;  he  refet»  the 
movements  to  their  sensory  or  centripetal  antecedents,  believing  the  only 
true  motor  centres  are  bulbar  and  spinal ;  but,  as  Waller  points  out,  all  that 
he  really  denies  is  that  these  centres  are  spontaneously  motor. 

Both  Hitzig  and  Nothnagel  looked  upon  the  Rolandic  region  as  related  to 
the  so-called  musclar  sense.  Kothnagel  regarded  this  area  as  containing 
centres  of  muscular  consciousness,  or  centres  wherein  conceptions  of  the 
normal  progress  of  movement  were  formed.  Schiff  held  that  these  Rolandio 
centres  were  tactile,  destructive  lesions,  causing  ataxia  and  irritation,  resulting 
in  movements  of  a  reflex  nature. 

Munk  regards  the  cortical  Rolandic  region  as  the  sensory  area,  or  Filhl- 
gphiire,  believing  that  it  stands  in  the  same  relation  to  common  seueattou, 
meaning  sensation  of  the  whole  body,  as  the  cortex  of  the  occipital  lobe  does 
to  vision,  and  that  of  the  temporal  lobe  to  hearing.  Tripler,  GoltE,  Luciani 
and  Sejipili,  Starr,  Dana,  and  others  also  hold  that  aSections  resulting  &om 
destruction  of  the  so-called  motor  zone  are  in  some  way  related  to  disorders 
of  sensibility  in  the  limbs  affected. 

According  to  Horsley,'  in  the  so^yilled  motor  region  three  functions  are 
clearly  represented,  as  shown  in  the  diagram.  Fig.  95.     They  are,  1,  slight 
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representation  of  the  tactile  sensation ;  2,  representation  of  the  so-called 
muscular  sense ;  and,  3,  great  representation  of  movement.  "  These  three 
functions  are  wrapped  up  closely  together,  and  in  every  particle  of  gray 
8UT&ce  there  is  represented  this  triune  fiinction  for  a  single  segment  of  the 
body." 

Fio.  95. 


Slight  tactile  sexMe 
Muscle  sense 

Motor 


HoTBley's  view  of  sensorimotor  representation  in  the  motor  cortex. 

According  to  Waller,  who  has  given  close  attention  to  both  the  psychical 
and  physical  sides  of  the  subject  of  localization,  the  main  drift  of  develop- 
ment is  fi*om  undifierentiation  toward  specialization.  Secondary  connections 
may  become  established,  but  the  main  and  primary  movement  is  disconnec- 
tion. Localization  is  the  law  of  all  organization,  and  it  would  be  marvel- 
lous if  the  cerebrum  presented  an  exception.  He  contends  that  every  centre 
must  be  a  point  to  which,  as  well  as  from  which,  an  impulse  goes.  He 
pictures  one  undivided  change  taking  place  in  any  centre,  resultmg  in  im- 
pulses both  to  it  and  from  it ;  he  avoids  the  term  motor,  because  it  may 
imply  spontaneous  origination  of  force.  He  speaks  of  his  two  laboratories, 
in  one  of  which  he  learns,  and  the  other  where  he  teaches,  comparing  the 
first  to  a  sensory  and  the  other  to  a  motor  region,  and  the  highway  by  which 
he  travels  from  one  to  the  other  he  compares  to  the  intemuncial  tract  between 
them;  but  he  argues  the  laboratories  themselves  are  neither  sensory  nor 
motor ;  they  are  places  in  which  sensation  and  motion  are  produced.  "  The 
truism  that  by  a  sensory  centre,  or  motor  centre,  we  cannot  mean  a  centre 
which  feels  or  which  causes  motion,  but  at  most  a  place  where  sensation 
occurs  or  a  motor  impulse  is  elaborated,  is  worth  while  making  particularly 
clear,  if  only  as  a  matter  of  definition." 

The  view  expressed  in  the  latter  part  of  the  preceding  sentence  is  the  only 
one  that  need  to  be  accepted  by  the  practical  physician  ;  he  simply  needs  to 
Icnow  that  something  occurs  in  a  so-called  sensory  region,  on  the  one  hand, 
or  in  a  motor,  on  the  other — something  which  gives  rise  in  each  case  to  clin- 
ical manifestations  of  a  special  character. 

In  reality,  the  special  functions  of  different  cerebral  zones  are  determined 

l)y  the  fibres  which  go  to  them  from  the  periphery.     We  are  gradually 

Teaching  more  scientific  and  more  sensible  ideas  of  cerebral  structures  and 

function,  having  been  handicapped  too  long  by  erroneous  views  as  to  the 

nature  of  cell  action.     It  has  oeen  too  much  the  fashion  to  speak  of  the 

cell  as  the  citadel  of  nervous  energy ;  to  regard  it  as  the  true  source  of 

power,  and  to  believe  that  it  has  spontaneity.     The  supposed  necessity  of 

structural  continuity  from  centre  to  periphery  has  also  held  us  back.    Wundt, 

Forel,  and  Nansen  (admirably  summarized  by  Sour>')  have  shown  the  fallacy 

of  these  views.     Forel  first  saw  that  it  was  only  necessary  for  the  nerve 

fibrils  to  be  in  contact  in  order  that  nervous  impulses  should  be  conveyed, 

26 
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nerve  transmissions  being  in  this  way  comparable  to  the  method  of  electrical 
transmission.  He  protested  against  speaking  of  motor  cells  and  sensory 
cells,  the  only  differences  between  motor  and  sensory  cells  beins  that  the  cell 
body  is  central  for  the  former  and  peripheral  for  the  latter.  'Hie  fibres  from 
both  termmate  in  arborescent  ramifications,  the  motor  nerves  in  the  muscles, 
the  sensorj'  in  the  cortical  cinerea.  The  nerve  processes,  according  to  Nan- 
sen,  are  of  two  kinds — nerve  fibres  proper,  and  protoplasmic  processes.  The 
former  pass  toward  the  periphery  m>m  the  cortex ;  they  do  not  anastomose 
with  nerve  cells  by  means  of  these  prolongations.  The  true  nerve  cells  have 
processes  always  single,  but  with  lateral  branches.  They  directly  become 
nerve  tubes,  or  lose  their  individuality,  and  give  birth  to  nerve  trees  in  the 
network  of  the  cortex.  The  main  point  of  Nansen's  view  is  that  nerve 
impulses  may  be  transmitted  to  or  from  the  higher  centres  without  naasing 
directly  to  the  nerve  cells — that  is,  by  the  cell  bodies ;  also  that  a  reflex  can 
be  constituted  through  the  ramifications  of  the  cells.  Impulses  are  conveyed 
frt)m  processes  to  processes  through  an  entire  reflex  arc ;  through  the  entire 
length  of  a  cortico-efferent,  or  a  cortico-afferent,  projection  system.  The 
function  of  the  nerve-cell  body  is  trophic ;  its  nuclei  and  nucleoli  preside 
over  the  nutrition  of  the  long  or  short  fibres  which  pass  out  of  or  grow  into 
them.  Cells  are  of  enormous  bulk,  in  order  that  they  may  be  able  to  sustain 
these  processes.  The  aggregation  of  CTay  matter  at  various  levels  of  the 
nervous  system  are  watering  and  feeaing  places,  not  places  for  renewing 
nerve  activity.  In  the  central  fibrillary  network  of  the  cortex  the  degree  of 
development  of  intelligence  will  be  proportioned  directly  to  the  complexity 
of  this  reticulum. 

The  acceptance  of  views  such  as  these  does  not  call  for  an  abandonment 
of  the  doctrine  of  localization,  even  as  held  by  its  most  advanced  advocates ; 
at  the  most  it  simply  requires  the  subject  to  be  looked  at  from  a  difierent 
point  of  view,  or  to  be  explained  in  different  terms.  At  certain  levels,  and 
in  certain  areas  of  given  levels,  in  the  great  sensorimotor  path  or  arc  occur 
or  can  be  elicited  certain  phenomena,  which  only  show  themselves  out- 
wardly in  the  one  case  by  the  sensory  and  in  the  other  by  motor  manifesta- 
tions. 

James  compares  the  motor  area  to  the  mouth  of  a  Ainnel,  from  which 
pour  out  impulses  caused  by  incoming  impulses. 

According  to  Brown-S^uard,*  the  most  persistent  and  constant  opponent 
of  modem  localization,  numerous  contradictory  facts  show  that  nerve  cells 
possessed  of  definite  functions,  instead  of  being  united  in  a  certain  cerebral 
territory,  are  dispersed  throughout  the  encephalic  mass,  and  are  joined  in 
some  way  one  to  the  other,  so  as  to  form  a  functional  solidarity ;  also,  that 
all  symptomatic  manifestations  of  cerebral  origin  arise  exclusively  from  an 
irritation,  which  acts  either  by  arresting  or  exaggerating  the  activity  of  the 
encephalon.  Dupuy,*  who  also  believes  that  the  doctrine  of  localization  as 
generally  understood  cannot  be  accepted,  holds  that  as  no  agent  but  electric- 
ity produces  movements  from  application  to  the  motor  cortex,  when  a  current 
of  minimum  strength  applied  to  certain  spots  in  the  cortex  produces  certain 
motor  effects,  it  only  shows  that  these  points  are  situated  in  the  line  of  the 
least  resistance.  He  criticises  the  flap  experiments  of  Putnam,  and  the  cir- 
cumvallation,  freezing,  and  other  experiments  of  Franck,  and  reproduces 
the  old  cxises  and  the  old  arguments  regarding  destructive  lesions,  which 
have  not  produced  paralysis  or  aphasia,  and  also  the  well-known  facts  that 
the  cortex  is  not  absolutely  necessary  for  the  production  of  epileptic  convul- 

>  Brown-Scquard  :  Archives  de  Physiologie,  Januanr,  1890. 

s  Eugene  Dupuy  :  The  RoUndlc  Area  Cortex.    Brain,  1892,  vol.  xy.  p.  190. 
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sions.  His  most  interesting  argument  is  drawn  from  the  teachings  of  Golgi 
and  Nansen,  that  the  cells  are  trophic  elements,  and  that  motion  and  sensa* 
tion  are  the  attributes  of  the  peripheric  elements  alone,  the  central  gray 
matter  simply  reacting  according  to  the  nature  of  the  impulse. 

Goltz  has  ridiculed  those  who  consider  the  brain  a  mosaic  of  little  brains, 
and  yet  he  acknowled^  that  the  fiinctions  of  the  forepart  of  the  cerebrum 
of  the  dog  are  not  the  same  as  those  of  the  hindpart,  and  he  has  never 
denied  the  possibility  of  the  existence  of  different  cortical  territories  related 
to  diverse  fiinctions ;  but  he  affirms  that  the  most  important  Ainctions  of  the 
brain — those  which  indicate  the  passions,  the  emotions,  and  the  instincts — do 
not  depend  upon  such  circumscribed  areas  (Sourv).  He  would  seem  to  hold 
that  the  phenomena  usually  attributed  to  the  ablation  or  irritation  of  isolated 
cortical  centres  or  areas  are  due  to  inhibition  or  interference  with  lower 
centres,  admitting  only  loss  of  perception  of  a  general  character. 

Mott,'  who  believes  in  the  sensorimotor  Ainctions  of  the  central  convolu- 
tions, in  summarizing  the  evidence  in  favor  of  this  doctrine,  cites  the  embry- 
ological  work  of  Flechsig  and  Hosel,  which  he  believes  shows  that  afierent 
channels  connect  the  nuclei  of  the  posterior  columns,  and  the  sensory  nuclei 
of  the  fifth  nerve,  with  the  opposite  Rolandic  area  either  directly  by  the 
fillet,  or  indirectly  by  the  fillet  and  thalamus.  The  real  claim  made  by 
Flechsig  is  that  the  sensory  fibres  terminate  in  the  region  behind  the  central 
fissure ;  and  it  is  not  quite  sound  to  argue  that  because  fibres  run  from  behind 
forward  these  embryological  facts  teach  that  sensory  fibres  terminate  in  the 
motor  cortex. 

SUBDIVISIONS  OF  THE   MOTOR  AREA. 

The  motor  zone  is  divided  horizontally  on  the  lateral  aspect  of  the  hemi- 
^heres  into  three  great  regions  for  the  face,  arm,  and  leg,  which  correspond 
nearly,  but  not  exactly,  with  the  imaginary  extensions  caudad  of  the  super- 
frontal  and  subfrontal  fissures.  Instead  of  subdividing  the  Rolandic  region 
firom  above  downward  into  thirds,  as  is  often  done,  it  is  better  to  divioe  it 
into  fifths,  placing  the  area  of  representation  for  the  lower  extremity  in  the 
upper  fifth,  and  that  for  the  upper  extremity  in  the  middle  two-fifths,  and 
that  for  the  face  in  the  lower  two-fifths. 

The  anterior  branch  of  the  Sylvian  fissure,  and  an  ima^ary  line  extend- 
ing from  it  to  the  longitudinal  fissure,  may  be  regarded  as  the  cephalic  or 
anterior  boundary  of  the  motor  area ;  the  retrocentral  fissure  may  be  con- 
sidered its  caudal  or  posterior  boundary,  the  posteroparietal  region  being 
concerned,  in  part  at  least,  with  sensation.  The  horizontal  branch  of  the 
fissure  of  Sylvius  is  its  ventral  or  inferior  boundary.  For  a  long  time  the 
longitudinal  fissure  was  regarded  as  the  superior  boundary  of  the  motor 
area,  but  Horsley  and  Schafer,  and  others  since  them,  have  shown  that  this 
area  extends  over  the  edge  of  the  hemicerebrura.  They  found  that  the 
application  of  the  electrodes  at  successive  points  from  before  backward  in 
the  marginal  convolutions  produced :  (1 )  movements  of  the  head ;  (2)  of  the 
forearm  and  hand ;  (3)  of  the  arm  at  the  shoulder ;  (4)  of  the  upper  (dorsal) 

{)art  of  the  trunk ;  (5)  of  the  lower  (pelvic)  part  of  the  trunk ;  (6)  of  the 
eg  at  the  hip ;  (7)  of  the  lower  leg  at  the  knee ;  (8)  of  the  foot  and  toes. 
These  primary  movements  are  almost  invariably  complicated  by  secondary 
movements,  produced  by  excitation  of  the  adjacent  parts.  The  paracentral 
lobule  is  the  convolution  of  the  mesal  surface  of  the  cerebrum,  chiefly  con- 
cerned with  the  movements  of  the  leg  and  foot. 

1  F.  W.  Mott :  Jour.  Pta]rslol..  1894,  vol.  xr.  pp.  464-487. 
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The  subdivii^ion  of  the  motor  area  on  the  lateral  aspect  of  the  hemioei» 
brum  into  aubarcas  for  speech,  the  hea<!l  and  eyes,  the  face,  arm,  1^,  and 
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tninlc,  and  the  further  division  of  these  subareaa  into  a  few  centres  for  cer- 
bun  specialized  movemente  of  the  face,  arm,  and  leg,  are  represented  in  Fig, 
96.  The  motor  area  of  the  lateral  surface  of  the  hemisphere  is  made  to 
include  the  caudal  portions  of  the  three  frontal  and  both  central  convolu- 
tions, but  not  to  reach  backward  so  as  to  take  in  the  superior  and  inferior 
parietal  convolutions.  The  areas  for  the  arm  extend  cephalad  and  meaad  to 
the  edge  of  the  hemisphere.  The  subdivision  of  the  bead,  arm,  trunk,  and 
Ic^  areas  in  the  marginal  lobule  on  the  mesal  surface  of  the  hemisphere  are 
shown  in  Fig.  97. 

Area  for  the  Movements  of  the  Head  and  Eye».  Ferrier  found  that  irri- 
tation at  the  base  of  the  superior  and  middle  frontal  convolutions  gave 
rise  to  lateral  movements  to  the  opposite  sides  with  dilatation  of  the  pupils, 
the  expression  assumed  by  the  monkey  being  that  of  attention  and  surprise ; 
but  the  same  movement  occurs  with  other  special  reactions,  on  stimulation  of 
the  angular  gyrus,  and  more  eepeciallj'  of  the  superior  temporal  convolution. 
With  the  latter  is  associated  pricking  of  the  ear  from  stimulation  of  the 
Buditorr  centre ;  but  Ferrier  argues  that  these  are  simply  attention  move- 
ments, the  same  as  would  result  from  stimulation  of  the  motor  centres  for 
these  movements.  Destruction  of  the  oculo-motor  centres  of  Ferrier,  accord- 
in)^  to  some  experiments,  causes  conjugate  deviation  toward  the  side  of  the 
lesiOD.  Bilateral  destruction  of  the  centres  at  first  caused  inability  to  turn 
the  head  and  eyes,  but  the  animal  recovered. 

A  minute  physiological  study  of  the  representation  of  the  head  and  eyea 
VBs  made  by  Beevor  and  Horsley,'  who  studied  the  following  list  of  move- 
ments: "I.  Movementt  of  the  Head.  The  head  moves  in  one  of  the  following 
modes  or  in  combioatioD  of  the  same :  (a)  simple  horizontal  rotation  to  the 
opposite  side;  (6)  rotation  with  elevation  of  the  muzzle;  (e)  rotation  with 


adduction  of  the  head  to  the  (opposite)  shoulder.  II.  Movementi  of  the 
Eye*,  (a)  Both  eyes  open  ;  (6)  both  eyes  turn  horizontally  to  the  opposite 
WQe  and  upwanl ;  (d)  both  eyes  turn  to  oppoi^ite  aide  and  downward; 
(')  both  eyes  turn  to  middle  line  (from  the  side  stimulated),  or  turn  only 
through  a  few  degrees.  III.  MovenieHti  of  the  FupiU.  (n)  Contraction ; 
(h)  dilatation." 

■  BnroraDd  Honley:  Phil.  Tniu.  of  RafklSoe.  Land..  (ISaS).  vol.ctixli.  B,  pp.  SOS-SSS. 
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The  area  determined  as  repreeenting  the  movemente  of  the  bead  and  eyee 
IB  indicated  in  Fig.  98  by  the  oblique  shading.  They  found  it  to  be  a  very 
extensive  region,  reaching  &om  the  longitudinal  fissure  above  almoet  to  the 
Sylvian  fiseure  below,  Tne  turning  of  the  head  to  the  opposite  side — so  that 
the  face  looks  awav  from  the  hemisphere  stimulated— has  a  much  larger  area 
of  representation  tlian  the  synchronous  conjugate  deviation  of  the  eyes.  The 
area  in  man  is  probably  much  the  same.  Beevor  and  Horsley  found  that 
simple  horizontal  rotation  to  the  opposite  side  occurred  most  markedly  from 
irritation  of  the  cortex  just  above  the  horizontal  branch  of  the  precentral 
fissure.  Rotation  with  elevation  of  the  muzzle,  as  in  the  movement  when 
the  head  is  tilted  backward,  so  that  the  face  looks  upward  as  well  as  out- 
ward, was  also  observed  above  this  fissure.  Rotation  with  adduction  of  the 
head  to  the  opposite  shoulder  is  rarely  a  primary  movement,  but  was  observed 
occasionally  from  initation  along  the  lower  border  of  the  horizontal  limb  of 
the  precentral  fissure.  The  movement  of  opening  both  eyes  was  repreeented 
just  above  but  close  to  this  fissure,  and  that  of  turning  both  eves  horizontally 
nest  in  front  of  the  precentral  fissure,  but  to  a  less  degree  behind  it.  The 
movements  of  the  eyes  in  other  directions  mentioned  occurred  at  various 
points  near  the  transverse  limb  of  the  precentral  fissure.     Dilatation  of  the 
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pupils,  when  it  occurred,  which  was  but  rarely,  appeared  to  be  rnireeented 
around  the  horizontal  limb  of  the  precentral  sulcus.  In  Fig.  99,  which 
indicates  tlie  foci  of  repre^ntation  of  movements  of  all  the  small  segments 
of  the  body,  are  shown  the  areas  for  the  movements  of  the  head  and  eyes 
together,  of  the  eyes  to  the  opposite  side,  and  of  opening  the  eyelids. 

Area  for  Associated  Eye  Morements,  according  to  Mott.  Mott,'  as  the  result 
of  recent  reseiirclies  on  associated  movement  produced  by  unilateral  and 
bilateral  cortical  faradization  of  the  monkey's  brain,  concluded:  (1)  That 
the  area  of  the  cortex  of  the  frontal  lobe,  which,  when  stimulated,  gives  rise 
to  associated  eye  niovenienta,  can  be  divided  into  three  zones — (o)  a  middle 
zone  immediately  below  the  liorizontal  part  of  the  precentral  sulcus,  faradiza- 

1  F.  W,  Mott:  Brit.  Med.  Joum..  toI.  1.  June  21,  WM,  p.  1419. 
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tion  of  which  ie  fbUowed  by  simple  lateral  deviation  of  the  opposite  side ; 
(6)  an  upper  zone  immediatelv  above  this,  which  may  extend  to  and  include 
put  of  the  marginal  grrus ;  this  gives,  on  faradization  downward,  inclination 
combined  with  lateml  deviation ;  (c)  a  motor  zone  immediately  below  the 
middle  one,  and  Bometimea  extending  nearly  down  to  the  margin  of  the 
hemisphere;  this  gives  upward  inclination,  usually  combined  with  lateral 
deviation.  (2)  That  similtaneous  bilateral  faradization  of  the  frontal 
cortex  at  identical  points  invariably  brings  the  eyes  int^}  position  of  looking 
stnught  forward.  (3)  Bilateral  faradization  of  identical  points  in  the  visual 
■Tea  produces  similar  results  to  those  obtained  in  the  frontal  area.  (4)  Weak 
gtimulation  of  the  frontal  area  sufficed  to  overcome  one  of  the  occipital 
visual  area. 

These  areas  are  shown  in  Fig.  100,  and  in  one  of  my  own  cases  in  which  a 
trephine  opening  presumably  uncovered  the  lower  halves  of  the  two  central. 
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the  posterior  extremity  of  the  second  frontal,  and  the  posterior  superior 
oomer  of  the  third  frontal  a)n volutions,  a  careful  application  of  a  weak 
fanulic  current  to  the  cortex,  at  a  point  which  corresponded  to  the  posterior 
Extremity  of  the  second  frontal  convolution,  caused  distinct  deviation  of  the 
Head  to  the  opposite  side. 

Id  one  of  Horsley's  cases,  in  which  operation  was  performed  at  the  point 
of  meeting  of  the  areas  for  the  movement  of  the  trunk,  protrusion  of  the 
Upper  limb,  and  turning  of  the  head  and  eyes,  the  aura  was  contraction  of 
the  abdominal  muscles  followed  by  turning  of  the  hea<l  and  eyes  to  the 
oppwtite  si<le.  Other  cases  have  been  reported  In  which  turning  of  the  head 
Mas  the  starting-point  of  the  spasm.  In  some  cases  at  least,  when  the  aura 
*)r  signal  symptoms  can  be  moctt  certainly  shown  to  be  turning  of  the  head 
and  eyat  to  tne  side  opposite  the  lesion,  the  probabilities  are  that  the  focus 
or  primary  seat  of  the  irritation  is  from  a  lesion  in  this  oculomotor  region. 
The  fact  that  the  cortical  oculomotor  palsies  ore  not  present  as  a  persistent 
condition,  even  when  we  have  definite  lesions  of  the  second  frontal  gyre,  is 
not  an  argument  of  weight  against  the  existence  here  of  oculomotor  centres. 
Such  persistent  oculomotor  paralysis  whs  not  prenent  in  one  of  the  beet 
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defined  cases  of  lesion  in  the  second  frontal  girre  ever  reported,  a  case 
occurring  in  my  wards  of  the  Philadelphia  Hospital.  Such  symptoms  do 
not  persist,  because  of  the  automatic  nuclear  mechanism  of  the  cranial  nerves 
related  to  these  centres. 

Conjugate  deviation  of  the  head  and  eves,  when  a  persistent  or  permanent 
symptom,  is  most  likely  to  arise  from  lesions  of  the  pons,  cereDellum,  or 
cerebellar  peduncles. 

Fraenkel '  has  reported  a  case  in  which  there  was  excessive  rigidity  of  the 
neck  muscles,  which  would  seem  to  bear  out  this  conclusion,  as  examination 
showed  the  existence  of  a  large  clot  covering  the  foot  of  the  second  and  the 
adjacent  part  of  the  third  left  frontal  convolution,  immediately  in  ftont  of 
the  anterior  central  convolution. 

Cerdrefor  Elevation  of  the  Upper  Eyelids  {Action  of  the  Levaior  Palpebrce 
Superioris).  The  experiments  of  Ferrier,  of  Beevor  and  Hbrsley,  and  of 
Mott  indicate  the  existence  of  a  centre  for  elevation  of  the  upper  eyelid  in 
the  caudal  portion  of  the  second  frontal  convolution,  which  would  be  its 
most  probable  position,  because  this  movement  is  usually  associated  with 
movements  of  the  eyes  and  head,  which  are  represented  in  this  and  adjoin- 
ing gyres.  Landouzy,  Grasset,  Rendu,  and  others  have  recorded  isolated 
cases  of  paralysis  of  the  upper  eyelid  with  cortical  lesions  in  or  near  the 
angular  gyre ;  but  although  a  stimulation  of  this  region  or  an  area  nearby 
sometimes  causes  elevation  of  the  eyelid  with  other  phenomena,  this  reponse 
is  to  be  regarded  rather  as  a  reflex  from  sensory  stimulation,  than  as  due  to 
excitation  of  a  motor  centre.  An  animal  when  appealed  to  through  the 
sense  of  sight  and  hearing  elevates  its  eyelids  as  a  sign  of  attention.  De- 
struction of  the  angular  gyre  in  animals  does  not  cause  paralysis  of  any 
kind,  and  many  cases  of  lesion  of  this  region  without  ptosis  or  any  other 
paralysis  have  been  reported  by  competent  observers. 

Centre  for  Laryngeal  Movements.  In  1877,  Seguin'  reported  a  case  of  lefl 
hemiparesis,  with  impairment  of  speech,  and  also  of  phonation,  the  patient 
after  an  attack  being  never  able  to  control  the  pitch  of  the  voice,  apparently 
from  lack  of  proper  action  of  the  muscles  of  the  pharynx  ana  larynx. 
Autopsy  showed  the  surface  of  the  right  third  frontal  convolution  degen- 
eratea,  being  yellow,  tough  and  elastic,  and  the  same  change  to  a  less  extent 
was  found  in  the  same  location  on  the  left  side.  A  motor  centre  for  laryn- 
geal movements  has  therefore  been  assigned  to  the  posterior  extremity  of 
the  third  or  subfrontal  and  the  anterior  extremity  of  the  precentral  convo- 
lutions, and  this  is  supposed  to  be  better  differentiated  in  the  right  than  on 
the  left  side.  Krause,  in  1883,  on  excitation  of  the  cortex,  noticed  rise  of 
the  larynx  and  movement  of  the  vocal  bands  to  a  position  midway  between 
expiration  and  phonation,  lifting  of  the  palate,  contraction  of  the  constrictor 
pharyngis,  and  movements  at  the  base  of  the  tongue.  With  extirpation 
experiments  he  found  that  eight  dogs  had  lost  the  power  of  barking,  on 
attempting  which  they  only  uttered  a  hoarse  whine  or  sound.  Grarel*  has 
reported  a  case  of  vocal  paralysis  in  which  the  inferior  portion  of  the  pre- 
central gyre  on  the  right  Hide  was  slightly  adherent  to  the  meninges,  and  the 
membranes  being  stripped  from  the  surface  beneath  presented  a  li^ht  yellow 
discoloration ;  so  at  the  foot  of  the  third  frontal  gyre  were  two  red  points  of 
softening.  Senion*  and  Horsley  found  that  excitation  of  the  lower  end  of 
the  precentral  gyre  at  its  most  cephalic  part  brought  about  phonatory  closure 

>  Fraenkel :  ChariU  Annalen,  1886,  cited  by  Cowers  in  Diseasee  of  the  Menrous  System,  189S, 
vol.  ii.  2d  ed. 

«  E.  C.  SeRUin  :    Referred  to  by  Delevan  In  Med.  Rec.,  N.  Y.,  Feb.  14, 1885. 

>  Hermann  Krause  :    Cited  by  Horsley  and  Schiifer  and  Delavan. 

*  Garel :    Annales  des  Maladies  de  rOreille  et  du  Langue,  1886.  tome  xii.  p.  218. 
6  Felix  Scmon  and  V.  Horsley  :    Phil.  Trans.  Royal  Soc.,  1888,  vol.  clxxix. 
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of  the  vocal  chords,  and  a  fair  amount  of  other  evidence  has  been  collected 
to  show  the  existence  of  a  cortical  centre  for  laryngeal  movements.  M asini 
reproduced  the  experiments  of  Krause,  and  found  that  the  laryngeal  centre 
had  its  principal  rocus,  as  indicated  by  Krause,  at  the  foot  of  the  precrucial 
convolution  of  the  dog ;  and  yet,  according  to  M asini,  the  unexcitable  areas 
of  the  larynx  embra<^  nearly  all  of  the  motor  zone.  To  cause  paresis  of 
the  muscles  of  the  larynx,  he  found  it  necessary  to  practice  bilateral  extirpa- 
tion of  the  entire  cerebral  mass  in  front  of  the  crucial  fissure. 

Centre  far  Movements  of  the  Jaw,  The  movements  of  the  jaw  are  proba- 
bly represented  in  the  immediate  vicinity  of  the  centres  for  the  larynx,  tnroat, 
tongue,  lips,  and  &ce.  In  the  course  of  an  operation  Horsley  found  that 
electrical  excitation  of  the  precentral  convolution,  at  the  junction  of  the 
middle  and  upper  thirds  of  the  area  for  the  face,  caused  lateral  movement 
of  the  jaw,  as  well  as  of  the  angle  of  the  mouth,  such  as  mi^ht  be  produced 
bv  the  conjoint  action  of  the  platysma  and  the  pterygoid  muscles.  In 
^orsley's  diagram.  Fig.  99,  of  the  cortical  foci  or  representation  of  move- 
ments of  small  segments,  centres  for  laryngeal,  pharyn^al,  and  masticatory 
snovements  are  placed  one  behind  the  other,  between  tne  presylvian  or  as- 
<;ending  branch  of  the  Sylvian  fissure  and  the  foot  of  the  precentral  fissure. 
The  movements  just  considered — those  of  the  larynx,  pharynx,  and  jaws 

are  among  those  which  have  a  bilateral  representation  of  the  cortex  ;  they 

^ure  movements  performed  by  muscles  which  usually  act  together  on  the 
"•wo  sides  of  the  body.     The  cortical  centre  on  either  side  is  sufficient  for 
"the  representation  of  movements  of  both  sides.     What  is  ordinarily  termed 
m  hemiple^a  is  never  a  complete  hemiplegia ;  the  movements  of  the  trunk, 
^  the  neck,  of  inspiration,  and  some  of  the  movements  of  the  face,  par- 
^cularly  those  of  the  jaw,  and  of  the  orbicularis  palpebrarum  and  the  leva- 
^r  palpebrsB  muscles,  are  not  afiected  at  all,  or  only  slightly.     The  double 
Tepresentation  of  the  cortex  is  more  or  less  complete,  according  to  the  de- 
^ree  of  the  association  of  the  two  halves  of  the  body.     The  orbiculo-palpe- 
Dral  movement  is,  to  a  certain  extent,  and  particularly  in  some  individuals 
under  the  control  of  the  will,  and  in  such  cases  will  have  a  distinct  unilat- 
teral  representation  in  the  cortex.     This  is  sometimes  greater  for  one  side 
than  the  other,  as  is  illustrated  by  the  fact  that  the  individual  can  wink  with 
one  eye  voluntarily  better  than  with  the  other.     It  is  necessary  to  have  dou- 
ble lesions  in  order  to  produce  complete  paralysis  of  these  bilaterally  repre- 
sented movements. 

The  Face  A  ren.  The  face  area  is  subdivided  into  an  upper  and  a  lower 
subarea.  In  three  cases  during  operation  I  have  observed  faradization  of 
the  anterior  superior  portion  of  tnis  face  area  produce  contraction  of  the 
opposite  angle  of  the  mouth  and  face.  It  is  probable  that  in  the  extreme 
upper  anterior  portion  of  this  area  is  a  subcentre  for  such  movements  of  the 
upper  face  as  contraction  of  the  frontalis  and  obicularis  palpebrarum  mus- 
cles, although  as  these  movements  are,  as  as  a  rule,  bilaterally  associated, 
8uch  a  centre  does  not  seem  to  come  out  clearly  as  the  result,  either  of  phys- 
iolorical  investigation  or  the  experiments  of  disease.  Berkeley  fixea  the 
cortical  centre  tor  the  movements  of  the  angle  of  the  mouth  in  this  upper 
?ubarea  for  the  face,  but  probably  lower  than  the  centre  for  orbicular  move- 
ments- While  it  is  not  usual,  paralysis  in  the  upper  distribution  of  the 
facial  nerve  sometimes  takes  place  as  the  result  of  a  cortical  lesion. 

Orolingual,  or  lip  and  tongue,  centres  are  situated  in  the  anterior  portion 
of  the  lower  subarea  of  the  face,  a  little  behind  the  centres  for  the  throat 
and  larynx.  In  a  case  of  typical  orolingual  j)aralysis,  recorded  by  ine,  the 
patient  had  distinct  facial  paralysis  in  the  muscles  supplied  l)y  the  lower 
distribution  of  the  seventh  nerve,  and  also  lingual  paresis ;  probably  also 
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slight  want  of  control  over  the  right  orbiculariB  palpebrarum.  He  had  some 
power  over  the  aasal  dilator,  and  good  control  of  massetcr,  pterygoid,  and 
temporal  movementB.  Articulation  was  distinctly  involved  because  of  oro- 
linguftl  monoparesis.  He  could  talk,  but  pronounced  certain  words  indis- 
tinctly. He  had  no  difficulty  in  propositionizing.  A  focus  of  strictly  corti- 
cal yellowish  softening' was  found  involving  the  lower  extremitiee  of  both 
central  convolutions  (Fig.  101),  both  on  their  external  and  Sylvian  surfaces, 
and  a  soft  one,  half-inch  in  diameter,  about  the  middle  of  the  internal  por- 
tion of  the  insula.  The  softening  reached  into  the  central  fissure,  thus 
taking  in  a  posterior,  inferior  strip  of  the  second  frontal  convolution.  Its 
greatest  height  was  one  and  one-half  inches  upward  from  the  Sylvian  fissure. 
Its  width  along  this  fissure  one  and  one-fourth  inches.  The  anterior  limit  of 
the  lesion  was  one-fourth  of  an  inch  caudad  of  the  preeylviao  fissure. 


Boflanlug  of  fltoe  itsa. 


A  more  recent  report  locating  the  facial  centre,  is  by  Brissaud.'  The 
patient  was  a  woman  aged  eighty  years,  with  cardiac  disease  and  catarrhal 
emphysema.  She  had  right-sided  hemiplegia  and  aphasia,  which  greatly 
improved.  For  two  years,  subsequently,  she  was  found  to  have  right  facial 
paralysis,  with  some  muscular  atrophy  on  the  right  side,  with  hypersestheaia, 
and  with  right  ptosis  and  dilatation  of  the  pupd.  Her  face  was  absolutely 
asymmetrical,  the  mouth  deviating  to  the  right,  the  right  nostril  was  drawn 
upward,  the  arch  of  the  nose  on  this  side  completely  immobile,  and  the 
angles  of  the  cheek  efBkced.  The  brain  showed  a  focus  of  yellow  softening 
occupying  the  inferior  quarter  of  the  left  postcentral  convolution.  The  gyru 
conformations  presented  some  peculiarities,  the  foot  of  the  subfrontal  convo- 
lution being  situated  much  m  advance  of  the  inferior  extremity  of  the 
Rolandic  fissure. 

Centre  for  Rdmction  of  the  Atvjle  of  the  Mouth  {Action,  of  the  Platggma 
Mi/ouiei'.)  Ferrier  fouud  that  electrical  irritation  of  the  lower  extremity  of 
the  postcentral  convolution  of  the  monkey  caused  retraction  of  the  angle  of 
the  mouth,  stronger  excitation  causing  the  head  to  draw  slightly  to  one  side. 
A  similar  effect  was  produced  bv  e."£citation  of  the  frontal  division  of  the  third 
external  or  supersylvian  convolution  of  the  dog  ;  and,  occasionally,  the  angle 
of  the  mouth  was  retracted  on  both  sides  and  the  ear  drawn  forward.  SimilaT 
results  were  obtainetl  by  experiments  on  jackals,  A  limited  number  of  clin- 
ical cases  have  corroborate<l  this  experimental  result,  as  one  case  reported  by 

I  Brtgeaud  :  he  Progrte  Htdlcal,  To[.  xlx.  2d  ed.  (B.  Ptrla,  Dec  ISDS.) 
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of  a  woinaa  who  frequently  had  convulaione  which  alwaye  began 
s  *i  rigfai  plat\-siita,  and  oft«n  were  almost  entirely  confined  to  this  muscle, 
MJ  •fco  sltn  hjwl  ntimbDem  iu  the  thumb  and  forefinger,  followed  by  paralysU 
£i^  right  SLTm  aod  leg.  A  spicule  of  bone  was  found  irritating  the  inferior 
jmpn  of  the  jMKtcentral  convolution. 

Irtitfrr  the  JifoiftufnU  of  the.  Upper  Limb.     The  subdivision  of  the  area 

irt&r  npnav  limb  is  for  the  ghoulderin  the  upper  part,  the  elbow  next  below 

mi  htbmd,  the  wrist  nest  below  and  in  front,  the  thumb  lowest  and  behind. 

Ii  tW  Bitm  jurt  sbove  the  superfrontal  fissure  the  movements  of  the  lower 

vfiper  limb  are  absolutely  blended,  raoet  markedly  in  the  hinder  sixth  of 

At  «i{Hrfroatal  gyr«.     Sonietimee  an  epileptic  tit  from  a  lesion  centred  here 

hiW  br  complicated  and  generalized  movements  of  both  exlremitiee  on  one 

Ml.    B««vor  and  Horaley,'  aa  one  of  the  results  of  an  elaborate  series  of 

finent^  by  simulation  of  the  cerebral  cortex  of  the  monkey,  conclude 

"tike  moi^t   intense  representation  of  the  movements  of  the  aegmente  of 

ipper  limbe  ie  arranged  in  a  most  perfect  graduation  &om  below  upward. 

TWrqw«a«4)UitioD  of  the  ihumb  occupies  the  lowest  part  of  the  upper-limb 

flBk  i,  c.  opposite  the  lowest  point  of  the  intraparietal  sulcus ;  the  fingers 

km  tbnr  aeat  of  greatest  intensity  immediately  above  that  of  the  thumb  ; 

liyjMi.li tation  of  the  wrist  is  git ualed  just  above  that  for  the  fingers,  while 

tlbow  is  represented  higher  up  than  the  wrist,  near  the  upper  limit  of  the 

Mm.    The  representation  of  the  shoulder  forms  the  upper  limit  of  the  upper- 

,  being  localized  rather  higher  up  than  that  tor  the  elbow." 


__  of  the  experiments  and  observations  made  on  the  human  cortex 
J  o[>erations  have  beautifully  isolated  the  subdivisions  of  the  areas  of 
tW  vpper  and  lower  extremities,  and  of  the  face.  In  a  case  operated  upon 
fcr  me  reoeotly  (October,  1894,)  by  Barton,  a  trephine  openine  was  made  in 
tke  pontion  indicated  in  Fig.  1*12,  and  gentle  faradization  with  an  antiseptic 
faipMar  electrode  at  the  points  imlicaled  in  the  diagram  produced  the  follow- 
iac  remits:  At  a,  believed  W  be  just  ecphalad  of  the  lower  pari  of  the 
Biddle  third  of  the  central  fissure,  flexion  of  the  thumb,  fingeru,  wrist,  and 
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elbow,  followed  by  movements  of  the  &ce ;  at  B,  flexion  of  the  elbow  wid 
raUing  of  the  arm.  At  c,  retraction  of  the  shoulder  and  flexion  of  thi 
elbow.  B  and  c  were  nreeumabl^  just  caudad  of  the  lower  part  of  the  middq 
third  of  the  preceutral  convolution.  j 

In  oae  of  Keen's'  operations,  on  touching  the  cort«z  with  the  electrodei  ^ 
a  position  which  apparently  corresponded  to  the  anterior  portion  of  the  o^ 
tral  convolution,  movements  of  the  wrist  and  fingers  were  produced.  Tht 
hand  moved  in  extension  in  the  mid-line  and  to  the  ulnar  side  at  difihnM 
touches,  the  fingers  being  ext^ided  and  separated.  Above  the  r^oo  fa 
which  these  movements  were  obtained,  application  of  the  current  caniM 
movement  of  the  left  elbow,  both  flexion  and  extension,  and  of  the  ehoolday 
which  was  raised  and  abducted.  Below  the  region  where  the  hand  nun^ 
ments  were  excited,  the  application  of  the  current  produced  an  upmvl^! 
movement  of  the  whole  of  the  left  face.  In  a  case  trephined  by  Heam  ftrJ 
the  writer,  the  exact  movements  described  by  Keen  were  produced.  Thowi 
facts  of  experiments  on  man  would  seem  to  uphold  the  view  that  the  motorl 
zone,  in  man  at  least,  is  much  more  extensive  in  &ont  of  than  behind  titti 
fissure  of  Rolando.  Kancrede,  of  Philadelphia,  before  excision  of  the  00V>l 
tex,  fixed  the  position  of  the  thumb  centre  by  means  of  the  &radic  currcoL  ■ 
The  patieot  suffered  from  convulsions  b^^ning  with  strong  flexioa  of  tSn  ' 
right  thumb.  The  current  was  applied  in  the  second  fourth  of  the  poatOM^  ' 
tral  convolutions,  counting  from  below  upward. 


Cenmi  fortbe  tbiKb,  1^, 


ipper  arm,  elboir,  wrlit,  and  luuiil,  u  daleimlned  bj 


In  another  case  operated  on  for  me  by  Keen,  the  centres  for  the  shoulder 
and  upper  arm  were  fixed  with  great  accuracy,  as  were  also  those  for  the 
elbow,  han<l,  and  wrist.  After  the  removal  of  the  bone  and  dura  a  fissure 
corresi>oniiing  to  the  line  of  the  central  fissiire  was  seen.  The  opening  was 
made  oy  a  one  and  one-half  inch  trephine,  the  centre  pin  of  which  had  beeo 


',  Keen:  Tiani.  Amer.  Suiti.  i 
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inaerted  in  the  line  of  the  central  fissure,  1.75  inches  from  the  median  line. 
Several  spots  were  selected,  as  shown  in  Fig.  103.     When  a  weak  faradic 
ciuT^it  was  applied  to  the  spot  marked  1,  just  caudad  of  the  line  of  the 
central  fissure,  at  about  the  juncture  of  its  upper  and  middle  third,  the  first 
movement  which  at  once  resulted  was  protraction  and  moderate  adduction  of 
the  shouder  and  upper  arm.     This  was  soon  followed  by  a  series  of  jerks, 
involving  the  upper,  aud  to  a  more  moderate  degree,  the  lower  arm.     No 
differentiated  movements  of  the  head  and  arm,  and  no  face  or  upper-leg  con- 
tractions were  observed.      The  left  toes  and  foot,  however,  slightly  flexed 
ooincidently  with  the  shoulder  movement.     A  second  application  was  made 
At  the  point  marked  2,  the  efiect  of  which  was  to  again  produce  decided 
shoulder  and  arm  movements,  with  greater  adduction  and  some  protraction 
of  the  entire  arm.    The  thigh  was  flexed  upon  the  pelvis  at  an  angle  of  about 
!t30^,  and  the  lee  upon  the  thigh  about  the  same,  with  adduction  of  the  thigh 
and  extension  of  the  foot  and  toes.   Excitation  at  the  point  marked  3,  flexed 
^he  elbow,  hand,  and  wrist,  with  slight  shoulder  abduction,  protraction  closely 
:tfollowing.     Excitation  at  4,  caused  primary  movements  of  abduction  and 
:fiexion  of  the  thigh  upon  the  pelvis,  and  the  leg  upon  the  thigh  at  an  angle 
of  135*^  or  140.®     No  foot  movements  or  movements  of  the  upper  extremities 
occurred. 

Area  for  Movements  of  the  Lower  lAmb.     The  movements  of  the  lower 
extremity  are  represent^  in  the  upper  portion  of  the  motor  area  and  the 
«ljoining  marginal  convolutions ;  probably  hip  and  thigh  movements  on  the 
lateral  and  mesal  aspects  of  the  hemisphere,  well  forward  in  the  area,  and 
xnovements  of  the  legs  and  toes  further  back  on  both  the  lateral  and  mesal 
aispects.     Beevor  and  Horsley*  described  the  whole  region  of  representation 
of  the  lower  limb  as  a  narrow  strip  running  along  and  forming  the  upper 
:fifth  of  the  convex  outer  surface  of  the  excitable  region  of  the  hemisphere ; 
further,  that  the  middle  of  this  strip,  or,  more  strictly  speaking,  the  juncture 
of  its  middle  and  posterior  thirds,  is  essentially  the  seat  of  representation  of 
the  hallux,  while  each  extremity  is  essentially  the  seat  of  representation  of 
the  small  toes.     Horsley*  has  aescribed  a  case  of  traumatic  epilepsy,  the 
primary  movement  consisting  of  flexion  of  the  hallux,  followed  by  gradual 
flexion  of  the  rest  of  the  lower  limb,  and  that  followed  by  successive  invasion 
of  the  rest  of  the  lower  body  in  the  usual  order.     A  dense  and  cystic  cica- 
trix was  found  at  the  upper  end  of  the  precentral  gyrus.     In  another  case,  in 
which  a  tumor  was  removed  and  with  it  the  cortex  in  front  of  the  upper  end 
of  the  fissure  of  Rolando,  the  only  permanent  complete  paralysis  of  the  lower 
limb  was  that  of  the  hallux.     In  one  of  my  cases  in  which  a  small  gumma 
involved  the  upper  fourth  of  the  precentral  and  a  smaller  segment  of  the 
postcentral  convolution,  the  patient  had  severe  attacks  of  left-sided  spasm, 
Deginning  with  twitchings  in  the  left  toe  and  foot ;  and  she  also  had  partial 
paralysis  of  the  left  leg  and  arm,  most  marked  in  the  leg.     The  leg  area, 
as  first  shown  by  Horsley  and  Schafer,  is  also  largely  situated  upon  the 
mesal  surface  of  the  hemispheres.    According  to  these  authors,  the  excitation 
takes  effect  chiefly  upon  the  ankles  and  digits,  producing  most  commonly 
flexion  of  the  foot  with  flexion  of  the  dimts.     The  most  marked  movement 
in  front  of  the  upper  end  of  the  Rolandic  fissure  is  flexion  of  the  leg  at  the 
knee,  with  the  aadition,  when  the  electrodes  were  applied  more  anteriorly,  of 
flexion  at  the  hip. 

Area  for  MovemeiiU  of  the  Tnnik,     A  narrow  strip  of  the  anterior  portion 
of  the  leg  area  api)ears  both  from  the  results  of  experimentation  and  of 

1  Beevor  and  Horeley,  op.  dt. 

s  v.  Uonley :  American  Journal  of  the  Medical  Sciences,  April.  1887. 


414 


NERVOUS  DISEASES  ASD  THEIB  TREATMENT. 


pathological  and  eurgicfll  obaervation  to  be  a  trunk  area,  this  beiofr  larger 
proportionally  on  the  mesal  than  on  the  lateral  aspect  of  the  hemispnere,  as 
represented  on  the  diagrams.  Horsley  and  Schafer  occasionally  obtained 
movements  of  the  trunk  when  the  electrodea  were  applied  to  the  lateral  sur- 
face near  the  margin  of  the  hemisphere.  On  the  adjoining  meeal  suriace 
excitation  produced  rotation  and  arching  of  the  lower  spine  and  the  pelvis, 
and  extension  of  the  hip,  movement  of  the  tail  to  the  opposite  side,  and 
flexion  at  the  knee. 

The  study  of  motor  localization  shows  that  some  of  the  motor  areas  appar- 
ently overlap  each  other.  Feirier  holds  that  the  various  centres  of  repre- 
sentation are  isolated  from  each  other,  but,  according  to  some  authors,  this 
overlapping  ia  real.  The  views  of  Horsely'  are  given  in  the  following  quota- 
tion :  "  The  general  result  has  been  to  show  that  there  is  no  hard  and  faaX  line 
limiting  the  representation  of  an;^  given  segment.  I  mean  to  say  that  there 
is  no  area  of  the  cortex,  over  which  any  particular  segment  is  equally  repre- 
sented throughout,  but  that  in  one  spot  especially  the  representation  is  con- 
centrated and  thence  diminishes  gradually ;  thus  in  the  representation  of  the 


leprewnutloii  on  itM  UMnl  M|i«ct  ^  the  lu 


thumb,  we  find,  for  example,  that  there  is  a  focus,  but  that  the  thumb  is 
represented  over  a  great  deal  of  the  upper-limb  region,  and  that  this  repre- 
sentation diminishes  in  intensity  gradually  as  we  pass  from  the  focus  upward. 
To  give  one  more  examjile:  the  shoulder  and  the  thumb  form  the  two  great 
'  purposive '  parts  of  the  upper  limb,  and  we  find  that  the  shoulder  is  repre- 
sent^ in  exactly  the  opposite  part  of  the  upper-limb  region  to  that  of  the 
representation  oif  the  thumb.  I  cannot  do  more  now  than  thus  indicate  the 
mode  in  which  we  believe  that  the  various  segments  of  the  body  are  repre- 
sented. I  have  here  a  diagram  (Fig.  99)  showing  the  various  foci  of  repre- 
sentation of  all  the  small  segments  of  the  body.    Professor  Ferrier  states  that 
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e  limitf^  by  hard  and  fust  line^  that  no  one  area  trenchee  upon 
I  OKun«tt  fod'iw  my  hooored  teacher  in  thiti  belief.     We  are  per- 
e  thmt    tliere  are  what  mav  be  called  liorder  eentres,  and  indeed  in 
D  af  the  hraiu.  Proft>«or  terrier  liae  hunselC  called  attention  to  this 


a.  Tbei«  are  border  centree,  and  the  area  of  representation  of  the  face 
«T2es  into  that  for  the  repreaentation  of  the  upper  limb.  If  there  was  a 
<^  loioTi  at  that  point  you  would  have  the  movements  of  these  two  parts 
mmg  together.  You  have  then  two  '  signal '  symptoms,  meaning  that  you 
txt  twi.  movementa  of  two  different  segments." 


wprMflOBY  LOCAliIZATION  (Areas  for  Cutaneous  and 
MuBCular   Sensations]. 

Tbe  remarks  already  made  regarding  the  different  theories  as  to  motor 
kd  jexbDorimotor  localization  indicate  that  the  question  of  cortical  represen- 
Kim  of  the  cutaneous  sensations  of  touch  pain  and  temperature — and  other 
HsUed  sens^  embraced  under  the  designation  "common  sensibility" — is 
31  nixler  d»cu»ion.  As  we  have  already  indicate<l,  it  is  only  necessary  for 
tactical  purposes  to  admit  that  something  occura  in  each  separate  area  of 
m  tortex  wnich  gives  rise  to  manifestations  which  must  be  referred  to  this 
n.  lu  order  that  a  certain  spot  in  the  brain  shall  constitute  a  centre  it  is 
iIt  nfirrmnrr',  in  the  neurologist's  sense,  that  its  abolition  shall  cause  certain 
MtMiiena  to  disappear,  and  its  excitation  shall  cause  certain  phenomena  to 
.  prawvl  or  to  be  intensified. 

ta  iS8^  I  declared  that  the  conclusion  was  warranted  that  there  was  in  the, 
rfbmin  a  region  for  general  sensation,  including  touch,  pain,  temperature 
•i  Da«blv  the  senses  of  pressure  and  of  the  location  of  a  limb,  which  could 

dr^ed  into  special  subareas  for  the  various  distinct  portions  of  the  body. 
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and  that  these  regions  hiy  alongside  of  and  had  cloee  relation  with  correepoiid- 
ing  motor  areas,  but  that  they  were  not  identical  with  tbem ;  alfw  that  no  part 
of  the  bralo  wea  more  likely  to  contain  theee  differentiated  areas  for  sen»^ 
tion  than  the  gjTua  fomicatiia,  the  hippocanipal  gyre,  the  precuneus,  and  tha 
pratparietal  convolutiDna.  I  see  uo  reason  to  change  the  coacliisions  ex- 
pressed in  this  paragraph,  but  the  use  of  the  term  "  centres  "  mav,  as  juat 
pointed  out,  be  misleading  in  this  cnnnection.  Too  much  strees  ie  laid  iipoa 
motor  cell*  and  nenmry  cell*.  The  great  function  of  all  cells  is  trophic.  Cells 
in  sensory  areas  do  not  feel,  nor  do  they  originate  eensation ;  neither  do 
motor  cells  spontaneously  generate  motion.  They  are  simply  bodies  placed 
in  the  great  sensorimotor  arc  to  administer  to  the  nutritive  functions  of  tbo 
fibres  which  convey  sensorv  and  motor  impressions.  In  a  certain  practical 
sense  we  have  sensor)'  cells  and  motor  cells,  the  former  being  small  and 
ha\'iiig  short  neurons,  the  latter  large  with  long  axis-cylinder  processes ;  hut 
these  cells  do  not  fiindamentallv  differ.  They  varj-  in  size  according  to  the 
length  and  bulk  of  the  fibres  which  they  nourish. 

The  great  sensory  tract  or  path  is  constituted  of  nerve  cells  and  fibres 
which  originate  in  the  dorsal  spinal  ganglia  and  their  cranial  homologuw. 
Theae  ganglia  send  out  prolongations  which  become  the  true  peripheral  nerve 
fibres  and  endings,  and  shorter  processes  which  penetrate  the  spinal  cord,  and 
there  bifurcate,  a  branch  descending  and  another  ascending.  Some  conflict 
still  exists  as  to  the  course  of  sensory  fibres  in  the  spinal  cord.  Ferrier'  holds 
that  the  evidence  is  in  favor  of  this  view — that  all  of  the  sensorj-  paths  pass  wy 
the  opposite  side  of  the  spinal  cord,  and  that  they  are  not  contained  either  in 
the  postero-median  column  or  in  the  direct  cerelieliar  tract,  or  in  the  antero- 
lateral tract ;  and  as  the  pyramidal  tract  may  be  entirely  sclerosed  witliout 
any  affection  of  Beneatiou — he  ia  led  by  a  process  of  exclusion  to  euppoeo 
that  the  sensory  tracts  ascend  in  immediate  relation  with  the  gray  central 
matter.  The  view  which  at  present  has  the  most  support  is  that  decussationa 
of  the  fibres  which  constitute  the  great  sensory  pathway  take  place  both  in  tha 
cord  and  oblongata,  ( 1 )  by  croHaings  in  the  spinal  commisBures  at  all  levels,  of 
fibres  which  convey  pain  and  temperature  impulses,  which  ascend  in  Oowers'g 
anlero- lateral  tract  of  the  opposite  side ;  and  (2)  by  crossings  in  block  or 
mass  of  the  tactile  sensory  tracts  of  tiie  columns  of  GoU  and  Burdach,  just 
above  the  cnneate  and  clavate  nuclei  at  the  decussations  of  the  fillet,  or 
upper  sensor}'  decussation.  From  this  level  all  the  fasciculi  for  common 
sensation  pass  cephalail  together.  According  to  this  view  the  columns  of  GoU 
and  Buruach  constitute  a  direct  path,  conveying  to  the  clavate  and  cuneate 
nuclei,  by  long  axis-cylinder  processes,  the  tactile  impressions  received  from. 
the  same  side  of  the  body.  The  cells  for  these  columns  are  chiefly  lauto- 
meral — cells  whose  axis  cylinders  pass  into  tracts  on  the  aide  on  which  they 
originate.  The  antero-lateral  tract  of  Gowers  is  the  chief  path  for  pain  and 
temperature  impressions,  largely  constituted  by  processes  of  heteromeral 
cells,  whose  neurons  pass  by  the  way  of  the  anterior  commissure  to  the  whita 
substance  of  the  opposite  side.  These  views  have  not  yet  received  full  accept-' 
anoe.  One  of  the  strongest  arguments  in  their  favor  is  furnished  by  syringo- 
myelia. In  this  disease  destruction  of  the  spinal  decussations  accounts  fw^ 
the  impairment  or  abolition  of  the  pain  and  temperature  senses,  the  tactito' 
sense  remaining  intact  in  most  cases,  because  Goll's  columns  have  not  li 
invHde.1. 

However  views  may  differ  with  reference  to  the  spinal  sensory  paths  and 
the  cortical  representation  of  cutaneous  sensations,  they  are  in  general  accord 
vith  regard  to  the  course  of  the  great  sensory  tract  in  the  fillet,  or  lemnisctu 
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— in  the  oblongata,  pons,  and  mid-brain — and  its  continuation  in  the  posterior 
third  of  the  posterior  limb  of  the  internal  capsule. 

As  the  sensoiT  paths  are  differentiated  up  to  the  internal  capsule,  it  is  not 
probable  that  they  at  once  ^gin  to  blend  with  the  motor  and  other  fibres  of 
the  alba  immediately  after  emerging  from  the  capsule.  On  the  whole,  the 
weight  of  evidence  is  in  favor  of  a  separation  of  the  regions  especially  related 
to  common  sensibility  from  the  motor  and  other  areas  of  the  brain.  My 
own  views  on  this  subject  have  not  changed,  but  have  undergone  some  modin- 
cation  as  to  the  method  of  expressing  the  facts  regarding  this  localization. 
Indisputable  facts  of  experiment  and  pathology  show  that  the  callosal  gyre 
(gyrus  fomicatus)  and  hypocampal  region,  and  probably  also  the  postero- 
parietal  convolutions,  are  m  some  way  especially  concerned  with  the  represen- 
tation of  sensation,  or  with  some  cerebral  process  of  a  sensory  character  in 
the  great  sensorimotor  arc. 

After  sensory  fibres  have  passed  the  internal  capule  they  soon  begin  to 
spread  outward,  but  still  hold  an  intermediate  place  between  the  motor 
areas  and  the  areas  for  the  special  senses.  As  the  sensory  tract  approaches 
the  cortex  some  fibres  pass  to  neighboring  regions,  but  most  of  these  fibres 
reach  the  postero-parietal  region  and  the  falciform  lobe  before  sending  their 
branches  to  other  zones.  Sensory  cells — that  is,  cells  solely  concerned  with 
nourishing  fibres  which  are  still  responding  by  excitations  which  pertain  to 
the  afferent  side  of  the  nervous  system — are  found  in  the  limbic  lobe  and  post- 
parietal  region,  but  their  extensions  (processes)  must  form  various  thicknesses 
and  complications  of  fibres  and  cells  all  over  the  cerebrum. 

Cases  have  been  reported  by  Demeaux,  by  F.  Miiller,  by  the  writer,  and 
others  in  which  autopsies  have  shown  hemianaesthesia  from  lesion  of  the 
hinder  third  of  the  mtemal  capsule  or  adjoining  portions  of  the  corona 
radiata.  Veyssiere  produced  hemiansesthesia  on  the  opposite  side  of  the 
body  by  dividing  this  portion  of  the  capsule  in  animals.  The  fibres  of  the 
sensory  tract  are  probably  separated  from  the  motor  in  the  centrum  ovale 
until  the  cortex  is  reached  or  nearly  reached.  According  to  Flechsig,  the 
third  set  of  fibres  of  the  projection  system  included  those  which  lie  just  pos- 
terior to  the  motor  tract,  and  which  pass  inward  from  the  parietal  convolu- 
tions, and  these  take  a  similar  course  to  the  motor  tract,  and  fill  up  to  a  con- 
siderable extent  the  space  between  it  and  the  radiation  of  the  visual  tract, 
toward  the  occipital  lobe. 

Ferrier  in  his  earlier  experiments  found  that  lesions  involving  the  horn  of 
ammon  and  the  hippocampal  convolution  caused  impairment  or  abolition  of 
tactile  sensibility  on  the  opposite  side  of  the  body,  and  located  the  cortical 
centres  for  this  form  of  sensibility  in  the  hippocampal  region.  In  experi- 
ments on  monkeys,  with  Professor  Yeo,  he  established  that  tactile  sensibility 
vraf*  in  every  case  temporarily  impaired  or  abolished,  according  to  the  amount 
of  destruction  of  the  hippocampal  and  teraporo-sphenoidal  regions. 

Horsley  and  Schafer  found  that  hemiana^thesia,  partial  or  complete  and 
contralateral,  resulted  from  destructive  lesions  of  the  limbic  lobe.     They 
found  that  any  extensive  lesion  of  the  gyrus  fomicatus  was  followed  by 
hemiamesthesia  more  or  less  marked  or  persistent ;  sometimes  the  loss  of  sen- 
sation involved  almost  the  whole  of  the  opposite  side  of  the  body ;  some- 
times it  was  localizeil  either  to  the  upper  or  lower  limb,  or  to  a  particular 
part  of  the  trunk.     They  did  not,  however,  succeed  in  establishing  the  rela- 
tions between  special  regions  of  the  body  and  the  parts  of  the  convolutions 
which  had  been  destroyed.     Their  experiments  were  frequently,  but  by  no 
means  in  every  case,  complicated  by  the  presence  of  a  certain  amount  of 
motor  paralysis,  chiefly,  if  not  entirely,  affecting  the  muscles  of  the  leg,  and 
they  believe  that  this  condition  was  always  due  to  a  lesion  (accidentally  pro- 
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duced  during  the  operation  or  subsequently  as  the  reeult  of  mterfereoce  with 
the  circulation)  in  the  leg  area  of  the  marginal  convolution. 

Some  light  has  been  thrown  on  the  disputed  (jueation  of  the  esisteace  of 
senBory  centres  in  the  motor  corteK  by  carefiil  eaamiuations  of  patients  after 
operations,  particularly  when  definit«ly  determined  gj'ral  areas  have  beeo 
cleanly  escwed.  In  a  case  of  Lloyd  and  Deaver,  in  which  the  facial  and 
arm  centres  were  carefully  exciisea,  I,  on  several  occasions,  with  Dr.  Lloyd, 
tested  the  conditions  as  to  motor  power  and  sensibility  and  the  reflexes  in 
this  patient,  with  the  results  which  have  been  re|»rte<I  by  Dr.  Ltoyd.  The 
patient  blindfolded  could  instantly  recognize  the  slightest  touch  on  all  points 
on  the  affected  side ;  even  light  breathing  upon  Ins  hand  was  at  once  de- 
tected ;  pain  and  temperature  sense  were  normal,  and  he  could  discriminate 
between  weights.  If  objects  were  placed  in  his  paretic  hand  he  often  failed 
to  recognize  what  they  were,  but  apparently  because  he  was  not  able  to  grasp 
and  ran  his  fingers  over  them  and  take  in  their  form  and  bulk. 

Bechterew',  who  believes  in  separate  sensory  areas,  maintains  that  the  loa 
of  sensation  in  animals  that  have  had  the  motor  area  of  the  convolutions  de- 
stroyed ia  apparent  and  not  real ;  that  they  cannot  withdraw  the  irritated 
extremitv,  though  they  feel  the  pain,  because  they  have  not  the  control  of 
the  muscles.  He  also  considers  tne  loss  of  the  miLscle  sense  only  apparent, 
because  if  the  animal's  paw  be  placed  in  an  uncomfortable  position  its  failure 
to  be  removed  is  due  rather  to  the  motor  inability  than  to  impaired  muscle 
seuae. 

Starr,'  from  a  series  of  American  cases  of  cortical  lesion  of  the  brain,  nnd 
also  from  a  study  of  the  sensory  tracts,  concluded  that  the  various  sensory 
areas  lie  about  and  coinci<le  to  some  extent  with  the  various  motor  areas  tor 
similar  parts ;  that,  in  other  words,  the  Roland ic  region  is  a  sensorimotor 
region,  the  sensory  area,  however,  including  to  some  extent  the  gyres  of  the 
adjacent  postero-parietal  lobe.  Collections  of  cases  such  as  these  cannot,  how- 
ever, overcome  positive  evidence  of  decided  destructive  lesions  of  the  cortical 
motor  centres,  without  any  disturbance  of  touch,  pain,  or  temperature,  or 
even  of  muscular  sense. 

Dana*  collected  142  cases,  including  four  personal  observations,  and  con- 
cluded that  the  clinical  and  pathological  evidence  collected  by  htm  showed 
that  the  motor  areas  of  the  cortex  contained  also  the  representation  for 
cutaneous  sensations. 

Both  Ransom'  and  Dana,'  in  advocacy  of  the  view  that  the  Rolandio 
areas  of  tlie  brain  are  centres  for  sensation  as  well  as  motion,  have  recently 
reported  cases  of  epilepsy  in  which  the  brain  was  exposed  through  an  open* 
ing  made  to  relieve  the  epilepsy,  and  needle  electrodes  were  stuck  throu^ 
a  cocainized  dura  to  the  depth  of  half  an  inch  ;  and  in  both  cases  suhjectire 
antesthesia  of  the  limb  corresponding  to  the  area  experimented  upon  re^ 
suited.  It  is  only  necessary  to  recall  a  criticism  already  made  on  one  of 
these  cases,  namely,  that  the  subjective  sympbsms  of  an  epileptic,  confessedly 
of  weakened  iuteQect,  are  not  sufficiently  reliable  to  justifv  any  conclusions 
whatever.  Subjeelive  perversion  of  sensation  means  nothing  for  the  deter- 
mination of  this  iguestion.  Albertoni  and  Brigatti  report  a  case  of  epilepsy 
due  to  a  tumor,  which  was  removed  from  the  mid-Rulandic  region  by  opera- 
tion. The  epilepsy  ceased  as  a  result,  and  the  motor  paralysis  greatly  iuK.. 
proved,  but  tactile,  thermal,  painliil,  and  muscular  seu.'<ations,  which  l>efont 
the  operation  were  intact,  were  afterward  affected  in  an  appreciable  degree' 

1  Bechleraw:  Neural.  Centralbl.,  Leipzig,  188D,  II.  pp.  409.414. 

'  M.  AUen  Blur :  Amer.  Joum.  Med.  ScT.  phtla.,  I»t,  H.  S..  IzxitII.  pp.  M6-SSI. 

'  Duift  :  Joarn,  Nerr.  >□•!  Menul  Nb.,  vol.  xli[.  Ko.  B,  Seplemlier,  IBW!  J 
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over  the  entire  opposite  half  of  the  body.  This  ease,  however,  proves  noth- 
ing conclusively,  oecause  of  the  large  mass  of  brain  substance  removed, 
wmch  probably  included  the  cortical  sensory  tracts. 

The  cases  reported  by  SavilP  are  confirmatory  of  the  doctrine  of  separate 
sensory  localization.  The  first  was  a  case  of  ansesthesia  and  trophic  changes 
ooDsequent  on  lesions  of  the  gyrus  fornicatus.  The  lesion  was  strictly  local- 
ized, and  was  situated  precisely  beneath  the  parts  of  the  cortex  correspond- 
ing to  the  callosal  g3rre  (gyrus  fornicatus),  and  part  of  the  marginal  convo- 
lution in  their  entire  extent,  and  also  beneath  the  anterior  half  of  the  quad- 
rate lobule  (precuneus).  The  cavity  stretched  from  before  backward  over 
the  roof  the  right  lateral  ventricle,  from  which  it  was  separated  in  places 
only  by  the  ependyma,  without  nerve  tissue.  Careful  details  are  given  of 
the  autopsy  and  subsequent  examination.  This  patient  had  completely  lost 
the  power  of  perceiving  when  the  left  side  of  the  body  was  touched  or  pricked 
seven  days  after  the  hemorrhage  which  Savill  believes  cut  off  all  communi- 
cation between  the  right  gyrus  fornicatus,  marginal  convolution,  and  the 
anterior  part  of  the  quadrate  lobule  with  the  part  beneath.  Sensation  was 
also  imperfect  in  portions  of  the  right  arm,  right  leg,  and  trunk,  which 
Savill  believed  was  due  to  pressure  on  the  corresponding  convolutions  of  the 
left  hemisphere.     Other  important  symptoms  were  present. 

Savill  concludes,  (1)  that  the  case  supports  the  experimental  evidence  that 
the  gyrus  fornicatus  is  the  centre  for  common  sensation  on  the  opposite  side  of 
the  body ;  (2)  that  this  loss  of  sensation  in  man  may  be  quicKly  recovered 
from,  presumably  by  a  process  of  substitution  of  centres,  the  other  hemi- 
sphere taking  on  the  functions  of  the  parts  destroyed ;  (3)  that  a  destructive 
lesion  of  the  gyrus  fornicatus  may  produce  loss  of  sensation  without  loss  of 
voluntar}"  motion,  at  any  rate  to  any  serious  extent ;  (4)  that  a  destructive 
lesion  in  the  same  position  is  also  attended  by  vasomotor  or  trophic  changes 
of  a  more  permanent  character  than  the  sensory  changes  in  the  skin  and  sub- 
cutaneous tissues  on  the  opposite  side  of  the  body ;  and,  therefore,  these  con- 
volutions may  possibly  be  centres  not  only  for  sensation,  but  also  for  trophic 
influences  transmitted  to  the  opposite  side  of  the  body. 

Savill's  second  case  seems  to  mdicate  that  the  posterior  part  of  the  gyrus 
fornicatus  is  the  cerebral  centre  for  tactile  sensation  of  the  arm.  The  autopsy 
in  this  case  revealed  a  tumor  with  a  zone  of  softening,  which  correspondea 
to  the  paracentral  and  quadrate  lobules,  and  the  posterior  third  of  the  gyrus 
fornicatus,  also  projecting  into  the  posterior  and  superior  wall  of  the  lateral 
ventricle.  It  did  not  appear  on  the  vertex  of  the  brain,  but  the  posterior 
third  of  the  hemisphere  was  congested.  "  The  diffuse  nature  of  the  anterior 
and  upi)er  parts  of  the  tumor  prevented  one  from  saying  very  precisely  which 
of  the  white  fibres  of  the  corona  radiata  were  destroyed  or  involved ;  but  it 
was  quite  certain  that  the  gray  matter  of  the  posterior  third  of  the  gyrus 
fornicatus,  the  greater  part  of  the  quadrate  lobule,  and  the  posterior  extrem- 
ity of  the  marginal  convolution,  was  considerably  disorganized,  and  its  com- 
munication with  the  parts  below  cut  off.  Indeed  the  tumor  fungated  out  on 
the  median  aspect  of^  the  first-named  convolution,  which  was  the  chief  one 
involved. 

Savill  refen*  to  a  case  of  hemianaesthesia  with  other  symptoms  publb^heii  by 
Dr.  Sharkey,'  and  believes  that  the  extent  of  the  Iwion,  judging  from  the 
illustration,  was  such  as  to  involve  the  fibres  coming  from  the  gray  matter  on 
the  nie<lian  a^yect  of  the  hemisphere. 

Luys,  largefv  from  anatomical  studies,  made  the  thalamus  a  centre  of  sensi- 

»  Savill  :  Bwln,  vol.  xlv.  \m\,  p.  274 ;  and  vol.  xv.  1S'J2,  p.  450. 
s  Sharkey  :  Med.  Chir.  Trans.,  1884,  p.  '265. 
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bility,  subdividing  it  into  four  special  centres,  olfactory,  optic,  acoustic,  and: 
geneml  sensibility.  Feirier  regards  the  thalamus  as  in  some  way  connected  1 
with  sensation,  but  believes  that  differentiated  areas  for  sensation  also  exist  ia 
the  cortex.  The  experiments  of  Monakow  led  to  the  conclusion  that  different  i 
portions  of  the  thalamus  arb  related  to  cortical  areas.     Fournier  believee  tint : 


fikilll'a  OM  of  tamor  wllh  lone  of  softening,  InruHnK  the  parmceatnl  >nd  quAdnU  lobalci,  and 
the  posterior  third  of  ttie  gjrat  ronileatui.  Tbe  while  centnl  apot  Indlcftttn  the  potKlon  vben  Um 
iDntor  protrnded  from  the  turfkce.  The  while  line  around  Indlcatei  a  (one  or  lonenliig  utd  ai>n|««> 
Uon  which  projeeled  ibOTe  Ihe  level  of  the  medlmn  mrikce. 

sensory  tibres  terminate  in  the  thalamus.  Crichton-Browne  regards  this 
ganglion  as  a  great  centre  of  general  sensibility ;  but  Flourens,  Longer 
Schiff,  and  Tumburini,  among  others,  have  assigned  to  it  motor  Ainctions. 
The  weight  of  evidence,  botn  from  experiment  and  disease,  connects  the 
thalamus  with  various  forms  of  sensation,  but  it  is  not  the  sole  cerebral  region 
for  sensibility. 

VISUAL  LOCALIZATION. 

The  visual  area  is  represented  in  the  two  diagrams  as  taking  in  all  the  occi- 
pital lobe,  and,  on  the  lateral  aspect,  adjoining  portions  of  both  the  temporal 
and  parietal  lobei<,  including  the  so-called  angular  gyre.  As  the  motor  zone 
has  been  subdivided  into  areas  of  representatiou,  not  only  for  the  leg,  trunk, 
and  arm,  face,  speech,  etc.,  but  also  into  areas  or  centres  for  parts  of  the  leg, 
arm,  face,  and  speech,  so  effiirtti  partly  successilil  are  now  being  made  to  nib- 
divide  the  visual  zone.  The  retma,  so  far  as  its  connection  with  tbe  central 
cortex  is  eoncemeil,  can  be  subdivided  into  se^ents  probably  of  a  somewhat 
irregular  shajK.  At  first,  studies  in  hemiopia  and  hemianopsia  seemed  to 
show  that  the  only  definite  connection  was  between  halves  of  the  retinie  and 
cortical  centres,  but  the  latest  observations  indicate  that  quadrants  and  prob- 
ably even  smaller  portions  of  the  retinal  expansion  are  related  to  separate 
areas  of  the  brain.  The  macular  region  certainly  has  its  special  cortical 
centre. 

Ferrier  has  modified  his  earlier  views  in  wo  far  that  he  no  longer  localizes 
the  visual  centrt^  in  the  angular  gyre  to  the  exclusion  of  the  occipital  lobe, 
but  he  believes  now  that  the  visual  centres  embrace  not  only  the  angular  gjTe, 
but  also  the  occipital  lobc^,  which  together  he  t«rn)s  the  occipitu-angular  re- 
gion. He  be)ievci>  thai  the  angular  g>'re  maintains  relations  with  the  retinal 
area  of  clear  central  vision,  and  especially  with  the  macula  lutcfe. 
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From  a  long  series  of  experiments  upon  the  monkey's  brain  in  which  he  was 
engaged  with  Horsley  during  more  than  two  years,  Schafer  found  that  exten- 
sive lesions,  both  of  the  occipital  lobe  and  of  the  temporal  lobe,  were  invari- 
ably followed  by  visual  disturbances,  taking  the  form,  when  the  operation  was 
confined  to  one  side  of  the  brain,  of  bilateral  homonymous  hemianopsia ;  but 
in  nearly  every  case  the  hemianopsia  was  merely  temporary.  The  most 
marked  results  of  this  kind  were  obtained  when  the  occipital  lobes  were  the 
seat  of  operation,  extensive  unilateral  lesions  producing  amblyopia ;  but  in 
neither  case  were  the  symptoms  permanent.  In  conjunction  with  Sanger- 
Brown,  Schafer  also  experimented  upon  the  angular  gyre  and  the  occipital 
lobes.  Destroying  one  angular  gyrus  as  completely  as  possible  with  the 
actual  cautery,  they  could  discover  no  defect  of  vision,  no  loss  of  the  move- 
ment of  the  eye  or  eyelids,  and  no  ansesthesia  of  the  corneal  conjunctiva.  A 
week  later  the  angular  gyre  of  the  opposite  side  was  destroyed,  also  with 
negative  results. 

With  reference  to  visual  localization,  the  importance  of  confirming  physio- 
logical experimentation  by  careful  clinico-pathological  observations  cannot  be 
overestimated ;  these  observations  are  even  here  of  more  importance  than  in 
motor  localization. 

A  few  well-reported  cases  of  hemianopsia  with  autopsies  by  Jastrowitz,* 
Haab,'  Hueguenin,'  Monakow,*  Seguin,*"  Hun,*  F^r6,  Keen  and  Thompson 
settled  beyond  doubt  the  connection  of  the  cuneus. 

Seguin  collected  forty  cases  with  autopsies,  and  five  traumatic  cases  with- 
out autopsies.     Eleven  of  these  were  cases  of  hemianopsia  due  to  lesions  of 
the  white  substance  of  the  occipital  lobe.     Sixteen  were  cases  of  cortical 
lesion,  or  of  lesion  limited  to  the  cortex  and  the  white  substance  immediately 
subjacent ;  and  four  of  the  sixteen  (those  of  Haab,  Hueguenin,  F6r6,  and 
Seguin,  referred  to  above)  are  what  might  be  termed  conclusive  cases  as  to 
the  question  of  the  location  of  at  least  a  portion  of  the  cortical  visual  centre 
in  man,  as  in  them  the  lesion  was  circumscribed  and  occupied  nearly  the 
same  place  in  the  occipital  lobe.     In  one  of  his  tables  Segum  has  included 
five  cases  of  traumatic  hemianopia  due  to  injuries  of  the  occipital  region  of 
the  skull  and  lesion  of  the  subjacent  brain.     One  of  the  most  important 
cases  which  ha«  been  recorded  since  the  paper  of  Se^in  is  that  of  Hun,  in 
which  a  defect  in  the  fields  of  vision  involving  the  lower  left  quadrant  of 
each  eye  occurre<l  with  atrophy  of  the  lower  half  of  the  right  cuneus. 

Y  have  recorded  an  account  of  the  brain  of  a  man  who  had  l)een  blind 
more  than  twenty-five  years — how  nmch  longer  could  not  l)e  positively  ascer- 
tained. Both  occipital  lobes  were  unquestionably  small.  The  cuneus  on 
c«ch  side  was  small,  the  first  occipital  convolution  of  Ecker  (superior  exter- 
nal pli  ile  panMuje  of  Gratiolet  and  paroccipital  of  Wilder)  showing  lack  or 
arrest  of  development.  The  second  ami  third  occipitul  convolutions  of 
Kcker,  especially  on  the  left,  presented  a  dwindled  appeanince.  In  another 
l>niin,  that  of  an  old  woman,  nlind  for  at  least  thirty  years,  similar  gross  ap- 
pearances of  arrested  development  in  the  occipital  region  were  present. 

One  of  the  latest  reviews  on  the  subject  of  visual  localization  is  by  Hen- 
m'hen."  His  conclusions  are  based  on  oliservations  of  legions  of  the  visual 
patlis  and  wntres,  with  autoj)sies,  and  negative  ca*e5<  with  al>sence  of  visual 
<lefects  with  lesions  in  their  neighborhooil,  he  having  collected  about  160 

>  Jantrowiti:  Centralhl.  flir  Prakt.  Augenheilk.  vol.  i.  Dec.  1H79.  p.  254. 
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*  Monmkow :  Archlv.  f.  Pnychiat.  u.  Nervenkrankheiten.  vol.  xvl.  8  Ififi. 
"•  Seguin  :  Journ.  Nerv.  and  Ment.  Dls.,  vol.  xill.  No.  1.  Jan..  18H*).  1-3H. 

*■  Ilun :  American  .loumal  of  the  Medical  Sciences,  vol.  xciii.  Jan.,  1H87.  140*100. 

*  Mllln :  Univ.  Med.  Mag.,  Nov.,  1889.  vol.  il.  p.  69. 

*  Heuachen  :  Brain,  Parts,  Ixi  and  Ixii.  1898.  vol.  xvi.  p.  170. 
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cases  with  post-mortems.  He  divides  the  occipital  path  into  a  frontal,  mid:- 
die,  and  occipital  portion.  The  frontal  includes  the  optic  nerves,  chiasm,  and 
tracts ;  the  middle  is  mainly  the  pregeniculum  or  external  geniculate  body ; 
the  occipital  path  is  in  the  occipital  lobe.  Nothnagel  is  quoted  as  believ- 
ing that  lesions  of  the  gemina  need  not  give  rise  to  visual  disturbances. 
Henschen  holds  that  destruction  of  the  pulvinar  is  not  always  accompanied 
with  hemianopsia ;  also,  that  a  lesion  of  the  posterior  portion  of  the  internal 
capsule  does  not  cause  hemianopsia.  A  recent  observation  of  my  own  m 
conclusive  in  the  affirmative  to  both  of  these  propositions.  In  a  case  of  large 
lesion  of  the  thalamus  and  adjoining  internal  capsule,  involving  the  pul- 
vinar, but  not  the  external  geniculate  body,  hemianopsia  was  not  present 
The  middle  path  of  the  optic  fibres  and  their  connection  with  the  central 
ganglia  has  not,  however,  oeen  thoroughly  investigated,  and  it  is  necesBaiy, 
as  Henschen  points  out,  to  make  a  distinction  between  visual  fibres,  lesions 
of  which  proauce  defects  in  the  visual  field,  and  optic  fibres  which  are  con- 
cerned with  reflexes.  With  reference  to  the  occipital  subdivision  of  the  visual 
path  an  analysis  of  all  cases  shows  that  it  is  situated  in  the  ventral  portion 
of  the  optic  radiation,  and  there  forms  a  bundle  less  than  a  centimetre  thick, 
which  lies  at  the  level  of  the  second  temploral  gyrus  and  second  temporal  sulcus. 
The  fibres  for  the  dorsal  retinal  quadrant  he  dorsally ;  and  for  the  ventral 
retinal  quadrant  ventrally ;  the  macular  fibres  have  a  more  median  situation. 

As  to  the  exact  position  of  the  retinal  centres  for  quadrant  or  half  vision, 
Henschen  is  very  definite.  He  holds  that  a  lesion  on  the  mesal  surface 
causes  hemianopsia  only  if  the  cortex  of  the  calcarine  fissure  or  the  fibres 
derived  from  it  are  affected;  also,  that  a  lesion  limited  to  the  calcarine 
cortex  can  induce  a  complete  hemianopsia,  in  proof  of  which  he  regards  one 
of  his  own  cases  as  most  instructive.  It  was  stationary,  uncomplicated,  and 
the  clinical  examination,  as  well  as  the  post-mortem,  was  accurate.  The 
lesion  was  limited  to  the  cortex  in  the  deptn  of  the  calcarine  fissure,  and  the 
hemianopsia  was  complete  and  absolute. 

Henscnen  believes  the  elements  of  both  retinal  halves  are  represented  in 
the  calcarine  cortex  by  different  cells,  which  lie  beside  each  other.  Afler 
destruction  of  both  eyes  in  a  patient  suffering  from  leprosy,  complete  atrophy 
of  the  calcarine  cortex  ensued,  but  in  a  case  of  destruction  of  one  eye  only 
he  found  in  that  situation  a  number  of  pigment-charged  cells  alongside  of 
perfectly  normal  ones.  With  reference  to  the  position  of  the  macular  field 
Henschen  believes  it  lies  in  the  calcarine  cortex,  nut  with  this  I  do  not  agree. 
According  to  Wilbrand,  the  macula  is  innervated  by  both  hemispheres  in  a 
variable  manner. 

Vialet*  has  published  a  monograph  on  the  cortical  centres  for  vision,  in 
which  he  reviews  the  work  of  previous  writers  and  contributes  a  valuable 
microscopical  research  of  several  cases  previously  recorded  by  Dejerine.  His 
conclusion  is  that  the  cortical  centre  for  vision  occupies  the  entire  internal 
face  of  the  occipital  lobe.  It  is  limited  in  front  by  the  internal  perpendicu- 
lar (parieto-occiptal  fissure),  above  bv  the  sui)erior  border  of  the  hemi- 
sphere, below  by  the  inferior  border  of  the  third  occipital  convolution,  and 
behind  by  the  occipital  pole.  He  believes  that  the  calcarine  fissure  plays 
an  important  special  part  in  this  localization ;  that  it  certainly  forms  the 
centre  of  the  visual  sphere  in  man.  Wilbrand  has  advanced  the  hypothesis  of 
the  existence  ot  three  distinct  centres — for  space,  for  light,  and  for  color,  be- 
lieving that  these  centres  or  areas  are  superimposed  in  the  visual  zone. 
Vialet  does  not  believe  in  the  existence  of  these  secondarv  centres,  and  the 
question  can  be  regarded  as  still  unsettled. 

1  Vialet :  Les  Centres  Cer^braux  de  la  Vision  et  I'Appareil,  8vo.  pp.  855,  Paris.  1808. 
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AUDITORY  LOCALIZATION. 

The  localization  of  the  auditory  sphere  in  the  superior  temporal  gyres, 
clearly  established  by  the  experimental  work  of  Ferrier,  can  be  regarded  as 
settled,  although  this  view  is  still  antagonized.  The  most  important  physi- 
ological experiments  which  seem  to  contradict  this  position  are  those  of 
Schafer  and  Sanger  Brown,  who  in  six  monkeys  more  or  less  completely  de- 
stroyed the  supertemporal  convolution  on  both  sides,  and  claimed  that  in 
all  hearing  was  not  only  not  abolished,  but  was  not  permanently  affected. 
In  one  the  whole  temporal  lobe  of  one  side  was  removed,  and  yet  Schafer 
holds  that  the  animal  responded  to  all  impressions  of  all  senses,  but  ap- 
peared to  understand  very  imperfectly  their  meaning.  Sounds  even  slight 
in  intensity  were  heard.  He  believes  that  this  case  militated  strongly  against 
the  view  tnat  auditory  perception  is  localized  in  the  temporal  lobes.  Ferrier,' 
however,  was  not  satisfied  that  the  evidence  of  the  existence  of  auditory 
perception  in  these  animals  was  unequivocal.  His  previous  experiments  had 
all  pointed  in  another  direction,  but  as  an  unaccountable  discrepancy  seemed 
to  exist  between  Schafer's  results  and  those  of  Yeo  and  himself,  he  deter- 
mined to  reinvestigate  the  question.  In  one  monkey  on  which  he  performed 
the  operation  of  bilateral  extirpation  of  the  superior  temporal  gyre,  with  one 
montn  interval  between  the  operations,  the  result  was  very  striking.  At 
first  the  animal  failed  absolutely  to  respond  to  any  of  the  tests  which  in- 
variably attracted  the  attention  of  normal  monkeys.  To  the  last,  with  the 
single  exception  of  the  door  of  the  laboratory,  from  which  it  was  always  ex- 
pecting something,  it  never  realized  the  origin  of  sounds ;  it  was  altogether 
indiflereut  to  sounds  which  formerly  were  full  of  significance  for  it,  and  all 
that  could  be  said  was  that  it  was  not  insensible  to  sonorous  vibrations, 
According  to  Munk,  the  auditory  area  is  at  a  position  corresponding  in  the 
monkey  and  in  man  to  about  the  meditemporal  gyre,  considerably  lower  in 
the  temporal  lobe  than  Ferrier's  localization.  In  the  posterior  portion  of 
the  supertemporal  convolution,  to  which  Ferrier  gives  tne  preference  as  the 
location  of  the  auditorjr  centre,  Munk  places  the  area  for  sensibility  of  the 
auricle,  while  Luciani  includes  in  the  auditory  sphere  the  parts  wfiich  cor- 
resi)ond  to  the  upper  temporal  gyres,  and  also  a  large  part  of  the  cortex 
which  is  concerned  with  other  functions. 

Confirmation  of  the  localization  of  the  auditory  centre  in  the  supertem- 
poral gyre  is  afforded  by  cases  of  auditory  discharges,  or  subjective  auditory 
sensations  in  connection  with  irritative  lesions  implicating  these  gyri,  of  which 
a  few  illustrations  have  been  recorded. 

A  few  cases  of  prolonged  deafness,  with  autopsies,  have  assisted  in  deter- 
mining the  position  of  the  cerebral  centres  for  hearing.  I  have  recorded  the 
case  of  a  man  deaf  for  thirty  years,*  whose  brain  showed  atrophy  of  both 
supertemporal  convolutions,  and  particularly  of  the  left,  and  Broadbent 
reported  a  similar  case.  Manouvrier'  has  left  a  valuable  contribution  to  the 
suhject  in  his  description  of  the  brain  of  Bertillon,  the  statistician.  This 
dfe^jription  was  first  published  in  the  Bulletin  d^ Anthropologic* y  of  Paris,  in 
1878,  after  which  the  author  accidentally  learned  that  Bertillon  was  so  deaf 
in  the  left  ear  as  to  be  incapable  of  hearing  what  was  said  to  him  on  his  left 
side.  This  deafness  he  had  suffered  since  infancy.  In  the  description  of  the 
brain  attention  has  been  drawn  to  the  large  size  of  the  left  supertemporal 

•  Ferrier  :  Brain,  April,  1888.  and  Croonian  Lectures,  p.  80. 
9  Mllla :  Univ.  Med.  Mag..  Sovember.  1889,  vol.  11.  p.  69. 

'  Manouvrier :   Bulletin  de  la  Soci6t6  de  Psychologie  Phy.siologique.    T.  5.  Abstract  by  James 
Taylor  In  Brain,  1890,  vol.  xiii.  p.  429. 
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convolution  as  compared  with  the  right ;  the  difference  both  in  size  and  in 
the  amount  of  convolution  present  was  remarkable,  and  much  too  great  to 
be  accidental,  a  fact  which  goes  far  to  render  it  probable  that  in  man  hear- 
ing on  one  side  is  subserved  by  the  supertemporal  gyre  of  the  opposite  side, 
as  Ferrier  has  shown  to  be  the  case  in  apes.  The  part  of  Broca  s  convolu- 
tion contiguous  to  the  supertemporal  gyre  was  much  better  developed  on  the 
right  than  on  the  lefl.  As  Bertillon  was  left-handed  in  his  youth,  it  is  sug- 
gested that,  so  far  as  speech  is  concerned,  he  was  right-brained,  and  the 
difference  in  the  development  of  the  auditory  and  speech  centres  on  the 
right  side  is  offered  as  an  explanation  of  the  difficulty  which  he  found  in 
expressing  himself  orally.  The  angular  gyre  was  much  more  developed  on 
the  right  side  of  the  brain  than  on  the  left,  and  the  explanation  is  offered 
that  there  was  a  hypertrophy  of  the  part  subserving  the  visual  sense  on  that 
side  to  compensate  for  the  auditory  deficiency.  The  postcentral  gyre  on  the 
left  side  was  found  to  have  quite  an  extraordinary  size,  which  the  author 
accounts  for  by  the  close  connection  which  must  exist  between  the  sensori- 
motor incitations  connected  with  the  limbs  and  the  sensory  phenomena  of 
auditory  origin. 

In  order  to  have  complete  cerebral  deaftiess,  it  is  necessary  that  the  lesions 
should  be  bilateral.  Such  bilateral  lesions  affecting  the  supertemporal  gyres 
of  both  sides  of  the  brain,  and  causing  deafness  in  persons  without  peripheral 
disease,  would  afford  conclusive  evidence  of  the  position  of  the  auditory 
centres  in  man.  Ferrier  speaks  of  the  extreme  ranty  of  bilateral  lesions  of 
the  superior  temporal  convolutions,  but  gives  two  important  cases  in  which 
these  double  lesions  simultaneously  or  successively  occurred.  One  case,  first 
recorded  by  Shaw,*  is  that  of  a  woman  who  suddenly  lost  power  in  the  right 
arm,  with  also  loss  of  speech  and  word-deafness.  The  loss  of  power  passed 
away,  but  she  became  incoherent  and  suWect  to  delusions,  and  on  testing 
her  she  was  found  to  be  deaf  and  blind.  The  post-mortem  showed  atrophy 
of  both  the  angular  and  the  two  superior  convolutions  of  both  hemispheres. 
The  other  was  a  case  of  Wernicke  and  Friedlander,'  being  a  woman  who, 
after  apoplexy,  had  right  hemiplegia,  aphasia,  paraphasia,  and  word-deaf- 
ness. A  few  months  later  she  had  a  second  attack,  causing  paresis  of  the 
left  arm,  and  she  became  absolutely  deaf.  Extensive  lesions  were  found  in 
the  superior  temporal  convolutions  of  both  hemispheres. 

A  case  has  been  reported  by  the  writer,*  which  should  be  ranked  as  con- 
clusive in  the  decision  of  this  question  of  auditory  localization.  The  speci- 
mens showed  an  Isolated  lesion  in  the  two  upper  temporal  gjres  of  the  left 
hemisphere,  which  caused  word-deaftiess,  and  also  a  later  lesion  of  the  two 
superior  temporals  of  the  other  hemisphere,  with  a  history  of  total  deafness. 
The  patient,  a  woman  of  forty-six  years,  fifteen  years  before  her  death  had 
an  apoplectic  attack,  which  left  her  word-deaf,  but  not  paralyzed.  Prior  to 
this  first  attack  of  apoplexy  her  hearing  had  been  good,  but  after  it  she 
could  not,  by  hearing,  understand  anything  that  was  said  to  her.  She  could, 
however,  hear  music  and  sounds  of  various  kinds ;  for  instance,  when  an 
organ  or  a  band  had  performed  upon  the  street  she  at  times  called  attention 
to  the  fact ;  and  she  had  also  come  down  from  the  second,  and  even  from 
the  third  story  to  open  the  front  door  in  answer  to  a  knock.  She  could  hear 
such  sounds  as  a  bell  ringing  or  a  clock  ticking.  These  facts  were  elicited 
from  her  relatives  through  various  statements  made  by  them,  chiefly  spon- 
taneously.    When  any  one  wished  to  conmmnicate  with  her  it  was  done  by 

J  Shaw :  Archives  of  Medicine,  February,  1882. 

«  Wernicke  and  Friedlander :  Fortschritte  der  Me<iicin,  Bd.  I.,  No. 6,  March  15, 1888 ;  Brain,  April, 
1888.  p.  19. 
»  Mills :  Univ.  Med.  Mag..  1891,  vol.  iv.  p.  105. 
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meane  of  writing  or  si^s,  as  ahe  had  liilly  preserved  her  vision,  and  was 
evideatlf  not  word-blind  either  for  writing  or  printing.  She  often  read  the 
newspapers,  and  could  do  so  with  intelligence  up  to  a  few  weeks  before  her 
death.  Her  sister-in-law  said  that  several  times  she  had  heard  her  try  to 
read  the  newspaper  aloud,  and  in  bo  doing  she  had  seemed  to  understand 
what  she  read,  "  Dut  made  a  tangle  of  her  words."  From  the  time  of  the 
first  attack  she  had  never  been  able  to  apeak  well,  her  words  being  "jum- 
bled "  or  "  tangled."  From  the  description  given  of  her  manner  of  speech, 
the  defect  was  evidently  a  serious  form  of  paraphasia  and  paralexia.  Her 
relatives  spoke  positively  of  her  deafness  as  having  been  due  to  "stroke;" 
but  the  apoplectic  attack,  although  it  had  at  once  caused  this  word-deathese 
and  paraphasia,  had  not  in  anv  way,  so  far  as  could  be  ascertained,  affected 
either  motion  or  sensation.  She  could  write,  but '"  sometimes  mixed  up  her 
words  in  writing."  Nine  years  before  her  death  she  had  another  and  more 
severe  apoplexy,  and  her  aeafnees  increased  for  sounds,  as  well  as  for  words, 
until  it  was  almost  total.  The  seizure  left  her  with  partial  left  hemipl^a, 
chiefly  affecting  the  arm,  and  in  this  extremity,  from  the  description,  the 
paralysis  was  more  marked  below  the  elbow. 

At  the  autopsy  the  left  supertemporal  convolution  was  found  to  be  much 
smaller  and  thinuer  than  usual,  and  at  the  posterior  extremity  of  it  and  of 


the  second  tcnijioral  wa.a  a  depression,  covering  a  swace  about  seven-eighths 
«f  an  inch  in  diaiiieter.  The  jHMtcrior  two-thirds  of  the  supertemporal  con- 
volution had  shrunken  to  a  thin  strip.  At  a  iiosition  corres|K)ndinp  to  the 
porterior  fourth  of  tJie  second  temporal  convolution  and  the  parallel  fissure 
the  brain  presented  a  marke<l  depression  or  cavity,  at  the  Imttoni  of  which, 
when  the  specimen  was  in  a  fresh  state,  was  a  mass  of  yellow,  shrivelled, 
jnickereii  tissue.  This  was  evidently  the  remains  i>f  an  old  embolic  softening 
(Fig.  107).  The  wcond  temporal  (me<iitemponil)  convolution  was  decide<Uy 
atniphici,  and  in  iti  |>osterior  fourth,  or  jwrhaits  third,  it  had  practically  dis- 
ap)>eare4l,  and  had  lMK>n  replaced  by  the  cavity  or  cyst  just  descrilwd.  The 
third,  fourth,  and  fifth  temporal  convolutions  were  uuiloulilc<iIv  not  involved. 
Around  the  ascending  liraneh  of  the  Wvlvian  fissure,  and  at  the  bases  of  the 
two  central  convolutions,  much  atrophy  had  evidently  taken  place.     The 
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hinder  portion  of  tlie  third  frontal,  and  particularly  the  strip  of  convolution 
between  the  aacending  and  Sylvian,  and  precentral  fissures,  were  markedly 
wasted.  The  jKisterior  of  the  two  retroinsular  gyres  waa  very  small.  The 
anterior  retraiDSulor  presented  the  appearance  of  being  a  continuation  of 
the  anterior  half  of  t^e  first  temporal,  and  the  poetcnor  retroinsular  waa 
continuous  with  the  potiterior,  mucn-shnuikeD  half  of  the  Urat  temporal.  In 
the  right  hemisphere  an  old  and  very  extensive  hemorrhagic  cyst  had  com- 
pletely destroyed  the  Urst,  and  almost  completely  the  second,  temporal  gyre, 
the  insula,  the  retroinsular  gyres,  the  lower  extremities  of  the  central  gyres, 
and  a  large  extent — but  exactly  how  much  could  not  be  determiued — of  the 
ganglia  and  capsules  (Fig.  108).  Examination  from  within  showed  that 
the  catidatum  and  thalamus  were  largely  preserved,  and  that  the  chief 
Interior  destruction  was  j)robably  of  the  lenticula  and  the  ejttemal  capsule. 
A  study  of  this  case  justifies  the  conclusion  that  the  centre  for  word-hearing 
is  situated  in  the  hinder  thu-ds  of  the  first  and  second  temporal  convolutions, 
aud  that  the  third,  fourth,  and  fifth  temjmral  convolutions  take  no  part  in 


SjT^ 


word-hearing.  A  lesion  confined  t^i  the  p<»terior  thirds  of  the  first  and 
second  temjKiral  ci>nvolulions  of  the  left  hemisphere  will  produce  complete, 
or  almost  complete,  W(inl-dcafiie8?,  the  corresponding  regions  of  the  other 
hemisphere  remaining  intact ;  but  the  field  or  sphere  fur  all  auditory  mem- 
ories covers  a  much  larger  cortical  area  than  that  for  word-hearing,  including 
at  least  the  posterior  two-thirds  of  the  first  and  second  temporal  convolu- 
tions. The  Budit()ry  field,  and  special  auditory  centres,  have  thetr  highest 
development  in  the  leil  hemisphere,  but  destruction  of  the  auditory  areas  of 
the  upper  tempiirul  convolutions  of  both  hemispheres  is  necessary  to  com- 
plete Drain-ileftrniss. 

Ferguson'  has  reported  the  cose  of  a  young  mau  who  for  eight  years  had 
suffered  with  chronic  otitis  media  in  the  right  ear.  The  hearing  on  this  Mde 
toward  ihe  last  was  lost,  when  the  vibration  proceeded  from  without  the 
ear,  but  was  slightly  retained  to  vibrations  conducted  through  the  solid 
media  of  the  bones.     For  two  years  prior  to  the  death  of  the  patient  there 
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were  symptoms  of  cerebral  tumor  situated  in  the  right  temporal  region,  such 
as  convulsive  movements  with  auditory  aura,  both  being  referred  to  the  left 
side.  Hearing  on  the  left  side  became  gradually  lost,  and  for  at  least  six 
months  was  entirely  gone,  though  the  auditory  aurse  were  still  present.  The 
post-mortem  revealea  a  large  tumor  in  the  first  and  second  temporal  con- 
volutions on  the  right  side,  destroying  the  first  entirely  and  the  second 
slightly. 

THE   NAMING   CENTRE. 

An  area  which  includes  portions  of  the  third  and  fourth  temporal  convo- 
lutions has  been  designated  in  the  diagram  (Fig.  104)  as  the  naming  centre. 
The  setting  apart  of  a  special  area  with  this  designation  is  in  accordance  with 
the  views  of  Broadbent,  Kussmaul,  and  Charcot.  According  to  Broadbent, 
the  formation  of  an  idea  of  any  external  object  is  the  conioination  of  the 
evidence  respecting  it  received  through  all  the  senses ;  and  for  the  employ- 
ment of  this  idea  m  intellectual  operations  it  must  be  associated  with  and 
symbolized  by  a  name.  The  structural  arrangement  connected  with  this 
process  he  supposes  to  consist  in  the  convergence  from  all  the  receptive  cen- 
tres of  tracts  which  go  to  a  convolutional  area  on  the  sensory  side  of  the 
nervous  system,  which  may  be  called  the  naming  centre.  Its  correlative 
motor  centre  is  the  propositionizing  centre,  in  which  names  or  nouns  are  set 
in  framework  for  outward  expression,  and  in  which  a  proposition  is  realized 
in  consciousness  or  mentally  rehearsed.  The  destruction  of  this  centre 
would  cause  loss  of  the  memory  of  names  or  nouns.  As  a  provisional  guess 
Broadbent  placed  this  centre  in  an  unnamed  lobule  situated  on  the  under  sur- 
hce  of  the  temporal  lobe,  near  its  junction  with  the  occipital  lobe,  where 
he  believed  fibres  from  all  the  perceptive  centres  converge  to  and  end  in  the 
cortex  of  this  region.  A  careful  study  of  the  entire  subject  of  speech  dis- 
turbances, including  an  analysis  of  cases  already  reported,  will  be  convinc- 
ing as  to  the  necessity  of  a  higher  area  for  thought  and  speech,  intermediate 
between  the  sensory  or  receptive  centres,  and  the  motor  or  emissive*. 

Other  names  which  have  been  applied  to  this  centre  or  area  are  idea  cen- 
tre and  concept  centre.  Some  authorities,  as  Ross*  and  Bastian,  consider  that 
it  is  not  necessary  to  have  a  particular  region  of  the  brain  in  which  concepts 
are  elaborated  and  symbolized  by  name;  but  even  Ross  and  Bastian  ac- 
knowledge a  special  development  of  the  cortex  for  concepts  and  names,  but 
would  not  restrict  it  to  an  isolated  area. 

Recently  a  case  which  seems  to  be  convincing  as  to  the  existence  and 
location  of  this  naming  or  idea  centre  has  fallen  under  my  own  observation, 
one  which  would  seem  not  only. to  support  the  separate  localization  of  such 
a  region,  but  also  to  confirm  feroadbent's  speculation,  made  long  ago,  as  to 
the  exact  position  of  this  centre  in  the  temporal  lobe. 

This  patient  was  seen  by  me  in  consultation  with  Dr.  Wilson  Bowers,  and 
an  account  of  the  case  was  recently  presented  to  the  Philadelphia  Neuro- 
logical Society  by  Dr.  J.  W.  McConnell  and  the  writer.  The  following  is  a 
condensed  history  of  the  case  and  of  the  most  interesting  autopsy : 

M.  R.  W.,  white,  married,  aged  about  forty  years,  five  years  before  her  death, 
for  the  first  time  complained  of  numbness  of  the  back  of  the  neck  and  ver- 
tigo, and  had  an  attack  of  excessive  vomiting,  lasting  two  dayp.  Nothing 
occurreil  subsequently  to  this,  or  nothing  could  oe  learned  of  anything  occur- 

1  Thifi  question  and  other  matters  connected  with  the  mechanism  of  speech  are  fnlly  discussed  in 
mjr  monograph  on  Cerebral  Localization,  and  also  in  a  paper  on  Aphasia,  in  the  Review  of  Insan- 
ity and  2«^rTous  Disease  for  September  and  December,  1^91. 

*  Ro«  :  Aphasia  ;  in  Wood's  Med.  and  Surg.  Monographs,  vol.  yi.  No.  1,  April.  1890. 
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ring  again,  until  three  years  later,  when  it  was  noticed  that  she  did  things 
differently  from  her  usual  custom.  Dressmaking,  at  which  she  had  be^ 
successful,  was  poorly  done.  She  hung  upside  down  a  certificate  of  mem- 
bership in  a  society  to  which  she  belonged  without  realizing  the  error.  Her 
appearance  during  the  ensuing  year  also  changed  from  that  of  a  woman  in 
her  prime  to  one  mst  advancing  in  years ;  but  nothing  especial  occurred  until 
the  morning  of  December  31,  1893,  when  she  acted  very  strangely,  was  very 
nervous,  imagined  that  she  saw  a  light,  could  not  read,  and  remarked  that 
she  felt  '*  like  killing  her  daughter."  In  the  evening  of  that  day  she  was 
seized  with  a  convulsion,  frothed  at  the  mouth,  and  was  unconscious.  The 
next  day  she  was  very  forgetful,  but  without  apparent  speech  trouble.  She 
was  confined  to  bed  for  two  weeks,  during  which  time  she  aged  very  rapidly 
and  commenced  to  complain  of  severe  headache  and  of  numbness  in  the 
neck.     Soon  afler  this  verbal  amnesia  became  very  evident. 

This  patient  was  first  seen  by  me  in  consultation  with  Dr.  Wilson  Bowers, 
July  16, 1894.  In  April  she  had  a  spell  of  vertigo,  on  rising  in  the  morning, 
and  toward  noon  a  similar  attack,  and  from  this  time  on  it  had  become 
almost  impossible  for  her  to  name  objects.  Until  the  first  of  August  she 
was  seen  by  me  five  or  six  times,  and  careful  examinations  during  this  period 
showed  neither  anaesthesia  nor  paralysis.  Ophthalmological  examination 
showed  no  optic  neuritis,  but  an  irregular  left  lateral  homonymous  hemi- 
anopsia.    The  following  is  a  fac  simile  of  an  effort  to  write  her  name  : 


J\L 


FlO.  109. 


O^' 


^^r>*4-^ 


Name  written  by  patient  with  verbal  amnesia  and  partial  word-blindnesB  ftom  lesion  of  the 

naming  centre  and  adjoining  regions. 

She  was  word-blind  in  large  part,  but  not  letter-blind ;  she  could  name 
single  letters  slowly. 

She  could  not  name  objects  either  firom  sight  or  touch.  When  a  pencil, 
pen,  scissors,  or  purse  was  neld  before  her,  or  when  she  was  allowed  to  touch 
them,  she  could  not  give  their  names,  although  she  understood  what  they 
were.  On  one  occasion  she  culled  the  scissors  "  what  I  sew  with,"  and  the 
purse  "  what  I  buy  with."  At  times  she  became  much  worried  and  emo- 
tional because  of  this  inability  to  name  objects.  When  such  objects  were 
named  to  her  she  would  promptly,  and  with  evidences  of  satisfaction,  indi- 
cate that  the  names  were  correct ;  and  she  could  also,  as  a  rule,  repeat  the 
names  spoken  before  her,  but  not  always  quickly,  and  occasionally  she  had 
considerable  difficulty  in  repeating  them.  When  asked  her  first  name,  she 
said  "  Margaret "  with  facility,  but  she  had  great  difficuty  in  mentioning  her 
last  name,  unless  it  was  repeated  to  her,  although  she  sometimes  succeeded 
without  this  prompting.  She  used  "yes"  and  "  no  "properly,  and  in  many 
ways  indicated  that  .slie  knew  what  objects  were  and  their  uses,  but  could 
not  give  their  namen.  She  talked  spontaneously,  but  not  freely,  not  using 
concrete  nouns,  or  but  rarely,  and  sometimes  misplacing  words.  She  was 
not  seen  by  me  after  August  1st,  but  Dr.  Bowers  has  kindly  furnished  me 
with  notes  of  her  condition  from  that  date  until  her  death. 

August  1st  she  became  unable  to  perform  shoulder  and  elbow  movements 
and  leg  and  thigh  inovemeuts  on  the  right  side,  but  retained  power  in 
the  liand  and  fingers  and  foot  and  toes.     Gradually  the  paralysis  of  the 
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right  limbe  became  complete,  but  without  loss  of  sensation.  The  skin  on  the 
paralyzed  side  assumed  a  pinkish  hue,  and  its  temperature  was  increased. 
The  pain  in  the  head  disappeared  when  the  paralysis  became  complete,  but 
returned  to  some  extent  a  week  before  her  death.  Three  weeks  before  her 
death  she  regained  some  power  in  the  toes  and  fingers.  During  the  last  weeks 
of  her  life  "  yes "  and  "  no  "  were  the  only  expressions  used  by  her.  She 
became  somnolent,  and  later  stuporous ;  ana  she  developed  bedsores  and  lost 
control  over  the  vesical  and  rectal  sphincters.  Death  occurred  September 
10,  1894. 

An  autopsy  was  made  by  Dr.  C.  W.  Burr,  Dr.  J.  W.  McConnell,  Dr.  W. 
Bowers,  and  the  writer.  In  the  course  of  the  removal  of  the  brain  a  small 
nodulated,  half-disintegrated  mass,  about  the  size  of  a  hickory  nut,  was  pulled 
out  of  the  brain  surmce  at  a  position  which  corresponded  to  the  posterior 
fourth  of  the  third  temporal  convolution  (at  B,  in  Fig.  110).  The  surface  of 
the  third  temporal  in  its  posterior  half,  and  to  a  much  less  extent  of  the 
second  temporal  in  the  same  general  region,  and  of  the  fourth  temporal, 
presented  a  granular,  slightly  disintegrated  appearance.  On  cutting  into  the 
temporal  lobe  a  tumor,  hard  and  yellowish-brown  in  color,  was  revealed ;  its 
hardest,  and  apparently  oldest,  part  was  at  A,  about  the  middle  of  the  third 
temporal  (meaitemporal  gyre),  and  passing  slightly  into  the  second  tem- 
poral. The  mass  extended  cephalad  and  caudad  a  short  distance,  almost 
entirely  in  the  white  matter  of  the  third  temporal  gyre,  but  a  soft,  nodulated, 
more  or  less  hemorrhagic  condition  reached  caudad  as  far  as  the  white 

Fig.  ua 


Tnmor  of  the  third  temporal  conyoluUon,  indicating  the  position  of  the  naming  centre.  A, 
denwit  and  prohahly  oldest  portion  of  the  growth.  B,  anterior  limit  of  the  lesion  beneath  the 
cortex :  the  limits  on  the  surfkce  of  the  iwrtlon  surrounding  the  lesion  are  indicated  by  the  dotted 
lines. 

matter  of  the  middle  of  the  occipital  lobe,  and  cephalad  to  the  junction  of 
the  first  and  middle  thirds  of  the  second  and  third  temporal  convolutions,  as 
indicated  by  the  dotted  lines.  The  parts  chieflv  destroyed  were  the  white 
matter  of  the  third ;  to  a  less  extent,  of  the  second  ;  and  to  a  still  less  extent 
of  the  fourth  temporal  convolution.  Internally  the  roof  of  the  posterior 
horn  presented  a  slightly  granular  appearance.  I'he  disease  almost  certainly 
8tarte<i  in  the  third  temporal  convolution,  at  a  point  in  a  line  with  the  pos- 
terior extremity  of  the  horizontal  branch  of  the  Sylvian  fissure. 


I 
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OLFACTORY   LOCALIZATION. 

With  such  light  as  is  furnished  by  histology,  pathology,  and  physiology, 
the  olfactory  centre  can  be  best  located  in  the  uncinate  gyre,  as  indicated  m 
the  diagram,  (Fig.  105).  This  position,  as  stated  by  Ferrier,  is  indicated  by 
the  evident  anatomical  connections  of  the  region  with  the  ol&ctory  bulb. 
''  The  chief,  and,  in  man,  the  only  constant  connection  of  the  ol£Eu;tory  tract 
with  the  hemispheres  is  by  the  so-called  external  root,  which  passes  outward 
across  the  anterior  perforated  space  to  the  cortex  of  the  hippocampal  gyrus." 
Broca  compares  the  connections  of  the  olfactory  tract  with  the  ndcirorm  or 
limbic  lobe,  by  means  of  its  inner  and  outer  root,  to  a  tennis  racquet,  of 
which  the  circumference  is  formed  by  the  lobe  and  the  handle  by  the  olfiactory 
tract  and  bulb,  the  force  of  which  comparison  is  seen  on  an  examination  of 
Fig.  105. 

Zuckerkandl,  of  Gratz,  in  1887,  published  an  anatomical  and  physiological 
monograph,  in  which  he  claims  that  the  entire  limbic  lobe  is  tne  seat  of 
olfactory  sensation.  In  this  view  he  simply  follows  Broca,  who  divided  all 
animals  into  osmatics  and  anosmatics,  holding  that  the  whole  of  the  falciform 
lobe  was  the  cerebral  organ  of  smell ;  but  a  knowledge  of  the  relatively  large 
size  of  the  gyrus  fomicatus  and  hippocampal  region  in  an  animal  like  man, 
in  whom  the  sense  of  smell  plays  so  comparatively  an  unimportant  part,  is 
a  weighty  argument  against  the  views  of  Broca.  In  osmatics,  however,  the 
the  hippocampal  lobule  or  region  of  the  amygdala — the  uncinate  convolution, 
so-called — is  very  large,  while  in  the  anosmatics  it  is  comparatively  small ; 
and  Ferrier's  view  is,  therefore,  probably  correct. 

Luciani  and  Tamburini  believe  that  in  dogs  the  region  in  front  of  the 
auditory  area  is  especially  olfactory  in  function. 

Electrical  irritation  of  the  hippocampal  lobule  or  uncinate  gyrus  in 
monkeys,  cats,  dogs,  and  rabbits  furnished  Ferrier  with  significant  indications 
of  subjective  olfactory  sensations  in  the  form  of  a  peculiar  torsion  of  the  lip 
and  nostril  of  the  same  side. 

Ferrier  refers  to  cases  reported  by  W.  Ogle,  Fletcher  and  Ransom,  of  the 
occurrence  of  loss  of  smell  in  the  left  nostril  with  right  hemiplegia  and 
aphasia ;  and  he  also  alludes  to  cases  reported  by  Hughlings  Jackson  with 
lesions  of  the  region  of  the  hippocampal  lobule.  The  connections  of  the 
olfactory  tract  are  with  the  hemisphere  on  the  same  side.  I  have  had  several 
epileptic  patients  in  whom  the  attacks  were  initiated  by  an  odor,  usually 
offensive ;  and  Hughlinss  Jackson  gives  interesting  histories  of  three  sucn 
cases  in  which  the  attacks  were  ushered  in  by  a  crude  sensation  of  smell, 
accompanied  sometimes  by  other  warnings,  as  epigastric  sensations  and  the 
dreamy  state.  These  cases  are  of  great  clinical  mterest,  but  are  not  accom- 
panied by  autopsies.  He  refers,  however,  to  the  necropsy  of  a  woman  who 
had  paroxysms  with  the  dreamy  state  and  crude  sensation-warnings  of 
smell.  She  had  left  hemiplegia  and  double  optic  neuritis,  and  the  autopsy 
showed  a  tumor  in  the  right  temporal  lobe.  McLane  Hamilton^  has  reported 
a  case  of  epilepsy  with  softening  of  the  temporal  lobes,  in  a  woman  or  forty 
years,  who  always  had  as  an  aura  a  disagreeable  odor,  sometimes  of  smoke, 
sometimes  of  a  fetid  character,  and  quite  uncomplicated  by  other  sensory 
warnings.  Worcester'  has  reported  the  case  of  a  farmer,  aged  thirty,  who 
had  had  epilepsy  for  two  years  before  admission  to  the  hospital.  For  several 
days  hallucinations  of  smell — at  first  constant,  afterward  transitory — were 

1  A.  McLiinc  Hamilton  :   Am.  Joum.  Med.  Sci.,  April  1, 1884.    Quoted  \tf  Starr. 
*  Worcester :  Am.  Joum.  of  Insanity,  July,  1887. 
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preeent.  Once  he  imagined  the  room  was  full  of  smoke.  He  fancied  at 
times  there  was  an  odor  like  the  vapor  of  alcohol  passing  quickly.  He 
thought  this  took  the  place  of  a  convulsion.  The  autopsv  revealed  a  small 
spot  of  red  softening  at  the  most  prominent  part  of  the  len  gyrus  uncinatus. 
The  brain  was  not  opened  until  it  had  been  hardened  in  alconol.  A  focus  of 
softening  existed  in  the  white  matter  of  the  anterior  part  of  the  left  temporal 
lobe,  extending  to  the  surface,  externally,  and  internally  involving  the  pes 
hippocampi  in  the  floor  of  the  descending  comu  of  the  lateral  ventricle.  The 
portion  oi  the  hippocampus  major  not  discolored  was  swollen  and  softened. 
A  very  small  focus  of  softening,  about  the  size  of  a  large  pea,  was  found  in 
the  white  matter  of  the  frontal  lobe  on  the  same  side. 


GUSTATORY  LOCALIZATION. 

The  sense  of  taste  is  closely  related  to  that  of  smell,  and  in  the  diagram 
has  been  placed  in  the  fourth  temporal  convolution.  The  experiments  of 
Ferrier  seemed  to  show  that  affections  of  both  taste  and  smell  were  evidently 
connected  with  lesions  of  the  hippocampal  lobule  and  its  neighborhood.  I^ 
noted  in  connection  with  electrical  irritation  of  the  lower  extremity  of  the 
temporo-sphenoidal  convolutions  in  the  monkey,  and  of  the  same  region  in 
the  Drain  of  a  cat,  that  the  movements  of  the  lips,  tongue,  cheek,  pouches, 
and  jaws  were  occasionally  induced — phenomena  which  he  believed  might  be 
regarded  as  indications  of  the  excitation  of  the  gustatory  sensation.  Ander- 
son* has  recorded  a  case  of  epilepsy  in  which  from  symptoms,  ocular  and 
cerebral,  detailed  in  his  report,  he  correctly  predicted  tumor  and  its  position. 
The  patient's  dreamy  state  was  associated  witn  a  rough,  bitter  sensation  in  his 
mouth.  It  is  the  only  case  published,  according  to  Jackson,  in  which  a 
necropy  has  been  had  revealing  any  morbid  changes  in  a  case  of  the  variety 
of  epilepsy  mentioned.  Gad  concluded  that  biting,  chewing,  and  swallowing 
are  in  the  rabbit  reflex  acts  dependent  upon  the  brain  stem,  while  the  forma- 
tion of  the  bolus  and  ite  backward  movement  are  governed  by  the  cortex. 
Schtcherback*  attempted  to  discover  whether  these  actions  could  be  rendered 
impossible  by  the  destruction  of  any  definite  part  of  the  cortex,  and  what 
was  the  mechanism  of  the  origin  of  these  movements.  In  all  cases  in  which 
the  power  of  swallowing  at  will  is  lost,  loss  of  taste  was  also  evident.  He 
found  that  injury  to  an  area  extending  from  two  to  three  millimetres  in  front 
of  and  behind  the  line  of  the  coronal  suture,  and  vertically  from  the  longi- 
tudinal fissure  to  the  lower  edges  of  the  brain,  caused  loss  of  taste  on  the 
opposite  side  of  the  tongue,  a  loss  which  lasted  for  six  days  at  the  longest. 
"  The  localization,"  he  says,  "  of  the  described  centre  presents  no  special  diffi- 
culties, neither  upon  the  skull  nor  upon  the  exjK)sed  brain.  In  the  former 
case  the  coronal  suture  8er\'es  as  a  guiding  line ;  in  the  latter  case  a  line  cor- 
responding to  it  and  passing  at  the  base  of  the  brain  through  the  posterior 
border  of  the  chiasm  of  the  optic  nerves.  The  gustatory'  centre  extends  two 
to  three  millimetres  anterior  and  posterior  to  this  line  fsomewhat  more 
posterior  than  anterior),  and  lies  ujwu  the  entire  convex  surface  of  the  hemi- 
sphere, from  the  longitudinal  fissure  to  the  lower  Iwrder  in  the  region  corre- 
sponding to  the  precentral  lobe." 

1  Andenon :  Brain.  October.  1886.    Quoted  by  Hughlingn  Jackson  In  Brain,  July.  1888. 
*  Scbtcherback  :  Centralbl.  f.  Physiol.,  vol.  if.  pp.  289-298,  AuRust  29, 1891.    Abstract  in  Brain.  toI. 
xtT.  1891,  p.  574. 
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THE  PREFRONTAL  REGION. 

When  we  speak  of  latent  regions  we  simply  indicate  either  our  imoranoe 
or  the  want  of  refinement  of  our  knowledge,  as  every  well-defined  bram  region 
must  have  its  function.  The  prefrontal  region  is  sometimes  designated  as  a 
latent  district,  but  this  is  an  error  even  with  our  present  light.  The  symp- 
toms are  largely  psychical,  and  unfortunately  the  physician  is  not  usually 
well  trained  to  study  such  phenomena.  Mental  disturbances  of  a  peculiar 
character  occur,  such  as  mental  slowness  and  uncertainty,  want  of  attention 
and  control,  and  impairment  of  judgment  and  reason ;  closely  studied,  the 
inhibitory  influence  of  the  brain,  both  upon  psychical  and  physical  action,  is 
found  to  be  diminished.  Memory  is  not  seriously  afiected,  although  a  con- 
tinuous train  of  thought  cannot  well  be  followed,  and  complex  intellectual 
processes  cannot  be  thoroughly  performed.  The  results  of  experiments  upon 
lower  animals  have  not  been  very  helpfiil  toward  determining  the  existence 
of  prefrontal  lesions,  because  psychical  phenomena  cannot  be  studied  with 
accuracy  in  animals  below  man.  Ferrier,  however,  found,  after  removal  of 
the  pren'ontal  lobe,  a  decided  alteration  in  the  behavior  of  the  animals,  diffi- 
cult precisely  to  describe.  They  had  apparently  lost  the  faculty  of  intelli- 
gent observation.  Horsley  and  Schafer,  Hitzig,  and  Goltz  have  also  observed 
apparent  mental  changes. 

THE  Right  Temporal  Lobe.  The  right  temporal  lobe  is  probably  the 
most  latent  district  of  the  brain ;  although  if  the  regions  for  word-hearing 
or  the  general  auditory  sphere  in  the  left  temporal  lobe  is  destroyed,  subse- 
quent destruction  of  the  corresponding  areas  in  the  right  temporal  lobe  will 
complete  the  cerebral  deafness  which  has  been  partial  as  the  result  of  the 
first  lesion.  With  a  large  lesion  of  the  right  temporal  lobe,  as  a  tumor, 
hemorrhage,  or  abscess,  the  diagnosis  is  best  made  oy  a  careftil  considera- 
tion of  pressure  and  invasion  symptoms,  in  addition  to  those  which  are 
strictly  localizing  in  character. 


APHASIA,  AND  THE  CORTICAL  MECHANISM  OF  SPEECH. 

It  is  often  most  important  for  the  practitioner  of  medicine  to  be  able  to 
quickly  make  the  diagnosis  of  particular  varieties  of  cerebral  speech  disturb- 
ance. To  many  physicians  the  subject  has  an  unnecessarily  difficult  look. 
A  knowledge  of  the  special  cortical  centres  already  described,  with  a  fiirther 
knowledge  of  the  tracts  which  relate  them  to  each  other  and  to  the  outside 
world,  should  enable  the  examiner  to  proceed  by  a  thoroughly  systematic 
method  to  the  determination  of  the  special  character  of  a  speech  disturbance, 
and  the  site  of  the  lesion  or  lesions  to  which  it  is  due. 

The  centres  already  alluded  to  which  have  received  consideration  in  the 
preceding  pages  are  for  word-hearing,  word-vision,  naming,  and  incidentally 
for  proposition izing  and  articulation  as  well  as  for  the  motor  centres  which 
play  their  part  in  writing  and  pantomimic  speech.  Special  terms  in  common 
use  will  need  to  be  defined.  It  will  be  especially  necessary  to  consider  briefly 
certain  anatomical  and  physiological  facts  with  reference  to  the  entering, 
associating,  and  emerging  tracts  for  speech,  in  addition  to  the  matters  already 
discussed. 

The  word  a})hiisia,  which  means  loss  of  speech,  is  the  general  designation 
or  the  generic  term  applied  to  all  the  various  forms  of  defects  of  the  dements 
of  speech  due  to  disease  of  the  cerebral  hemispheres — usually  lesion  of  the 
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cortical  centres  concerned  in  the  mechanism  of  speech.  It  is  to  be  distin- 
guished from  the  defects  of  speech  that  result  from  mechanical  difficulty  in 
articulation  which  are  due  to  lesions  of  peripheral  organs  or  nerves,  and  also 
from  speech  disturbances  which  are  dependent  upon  the  cranial  nuclei,  and 
the  associating  and  co-ordinating  tracts  for  speech  in  the  cerebellum,  pons, 
and  oblongata. 

Aphasia  is  therefore  the  loss,  partial  or  complete,  of  the  power  of  expres- 
sion or  comprehension  of  language.  It  may  be  either  sensory  or  motor.  The 
former  may  be  termed  receptive  and  the  latter  emissive. ' 

The  suboivisions  of  the  subject  of  aphasia  which  will  be  considered  are  as 
follows : 
Motor  aphasia : 

Aphemia  (complete  motor  aphasia), 
Articulative  ataxia, 
Articulative  paresis  or  paralysis  (?), 
Agraphia, 
Amimia. 
Sensory  aphasia : 

Auditory  aphasia  (word-dea&ess,  music-deafiiess). 
Visual  aphasia  (word-blindness,  alexia), 
Apraxia  (mind-blindness,  soul-blindness,  object-blindness). 
Conceptual  aphasia: 

domplete  verbal  amnesia. 

Incomplete  verbal  amnesia  (articulative  amnesia), 
Literal  amnesia  (amnesia  for  written  language), 
Symbolic  amnesia  (amnesia  for  signs  other  than  letters  or  words). 
Conduction  aphasia: 

(Paraphasia,  paragraphia,  paramimia,  paralexia,  dyslexia.) 
Subcortical  rinfra-pictorial  sensory  aphasia), 
Transcortical  (supra-pictorial  sensory  aphasia), 
Transcortical  (supra-pictorial  motor  aphasia), 
Subcortical  (infra-pictorial  motor  aphasia). 
Wernicke  has  applied  the  principles  which  are  illustrated  in  the  above 
tabulation  to  written  speech,  and  differentiates  seven  varieties  of  aphasic  dis- 
turbance of  written  speech,  all  of  which  are  indicated  above.    These  are 
cortical  alexia,  cortical  agraphia,  subcortical  alexia,  transcortical   alexia, 
transcortical  agraphia,  and  subcortical  agraphia. 

Besides  the  subjects  indicated,  brief  attention  will  be  given  to  the  methods 
of  investigating  patients  suffering  from  cerebral  speech  disturbances. 

Four  01  the  forms  of  aphasia  included  in  the  above  arrangement  are 
usually  considered  as  elementary,  namely,  aphemia  or  complete  motor 
aphasia,  agraphia,  word-deafiiess  or  auditory  aphasia,  word-blindness  or 
visual  aphasia.  I  believe  that  to  these  elementary  forms  should  be  added 
verbal  amnesia,  or  at  least  that  variety  of  verbal  amnesia  which  is  due  to 
lesion  of  the  naming  centre,  and  has  been  discussed  in  the  last  section.  In 
the  first  place,  the  special  forms  of  motor  aphasia  will  be  defined  and  de- 
scribed and  the  sites  of  the  lesions  causing  them  indicated. 

The   diagram  (Fig.  Ill)  indicates  the   position  in  the  cerebral  cortex  of 
the  centres  concerned  in  the  mechanism  of  speech  according  to  the  views 
held  by  the  writer. 
Motor  aphasia  or  apheinia,  as  Broca,  Ross,  Wyllie,  and  others  have  pre- 

1  In  the  prepAratton  of  this  section,  besides  the  writings  of  Hughllngs  Jackson,  Wernicke,  Llch- 
thelm,  Ron,  Bateman,  and  the  older  authorities  upon  aphasia,  frequent  use  has  been  made  of  the 
▼alnable  series  of  papen  on  "  The  Disorders  of  Speech."  by  John  Wyllie,  M.D.,  F.R.C.P.Ed.,  in  the 
Edinburgh  Medical  Journal  ttom  1891  to  18M. 
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feired  to  call  it,  has  been  discueeed  and  by  some  authorities  subdivided  difier- 
ently.  Physiological  and  clinioo-pathological  obeerrationa  have  ihown  that 
BO  far  as  speech  is  concerned  this  motor  disturbance  may  assume  two  or  per- 
haps three  forms.  In  the  first  place,  we  have  the  true  ^hasia  or  aphemia  of 
Broca  and  others,  an  affection  of  speech  which  is  limited  strictly  to  the  foot 
of  the  left  third  frontal  convolution,  the  so-called  Broca's  convolutioiL 
Broadbent,  in  a  remarkable  paper  on  the  mechanism  of  speech,  describes  this 
r^oa  aa  a  propoeitionizing  centre,  that  is,  the  place  by  the  functioning  of 
which  thoughte  are  set  into  a  &amework  of  words,  but  through  which  the 


A,  ludliorT  centra  (eentra  tat  word-bearing) : 
IngoeotTe  (centre  wbere  peroepti  are  tfvena 
tlon) ;  0,  gnphla  cenliv :  U,  DUenoM  centre. 

utterance  of  such  words  is  not  consummated.  Other  cortical  centres  essential 
to  motor  speech  must  therefore  be  present,  and  these  are  found  caudad  of  the 
convolution  of  Broca  at  the  foot  of  the  two  central  convolutions.  Broad' 
beut  preferred  to  call  this  region  the  utterance  centre,  and  whatever  view 
may  oe  taken  of  the  nature  of  the  process  of  emissive  speech,  such  a  sub- 
division into  pro  posit  ionizing  and  utterance  centres  has  a  practical  value  in 
the  consideration  uf  this  suBject.  Other  writers  and  observers,  while  recog- 
nizing the  necessity  of  Home  such  subdivision  of  the  mechanism  of  speech  on  il« 
emissive  side,  not  only  use  different  terms,  but  have  different  conceptions  of 
the  nature  of  the  processes  which  take  place,  although  their  conclusions  are 
for  practical  purposes  in  accord.  Acconling  to  one  group  of  writers,  for  ex- 
ample, the  foot  of  the  left  third  frontal  convolution  is  the  centre  or  store- 
house for  the  guiding  psychomotor  images  or  memories,  and  these  are 
regarded  as  largely  "  sensory  in  constitution,  being  made  up  chiefly  from 
memories  of  muscular  and  tactile  sensations."  (Wyllie).  Some  caaee  of 
limited  lesion  of  this  region  would  bear  out  either  interpretation — that  is,  that 
the  centre  may  be  properly  designated  as  propositi onizing,  or  as  a  centre  of 
psychomotor  juctures  or  memories  concerned  in  speech.  Total  destruction 
of  Broca's  convolution  in  right-handed  people  makes  spoken  speech  impos- 
sible, at  least  for  a  time.  As  time  progresses,  particularly  when  the  lesion 
occurs  in  the  comparatively  young,  the  hitherto  imtraiiied  centre  in  the  right 
third  frontal  eiiaoles  the  aphasic  to  acquire  or  regain  in  some  degree  the 
faculty  of  spee<^']i;  although,  in  the  majority  of  cases  of  such  speech  di8turl»- 
ance  in  association  with  lesious  of  the  left  cerebrum,  the  recovery  is  aa  much 
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or  more  due  to  the  fact  that  some  portion  of  the  speech  centre  has  not  been 
destroyed. 

It  has  been  suggested  by  Moxon,  Wyllie,  and  others  that  the  reason  that 
the  vast  majority  of  individuals  are  lefl-brained  for  movements  of  the  limbs, 
and  particularly  of  the  arm,  for  speech,  for  word-hearing,  and  word-seeing, 
finds  its  best  explanation  in  the  fact  that  less  expenditure  of  time  and  energy 
would  be  called  for  in  the  development  of  the  powers  of  attention  if  one 
henusphere  rather  than  both  was  thoroughly  trained.  One  hemisphere  is 
much  more  highly  developed  than  the  other  in  obedience  to  the  principle  of 
economizing  energy  which  is  evident  in  the  study  of  natural  evolution. 

Under  the  designation  of  articulative  atcucia,  Wyllie  describes  what  is 
practically  an  incomplete  motor  aphasia  from  partial  destruction  of  Broca's 
centre,  or  that  presented  by  a  patient  who  has  partially  regained  speech  after 
a  more  complete  destruction  of  this  centre  and  the  subjacent  cortex.  It  is 
simply  the  old  aicLcie  aphada,  the  asynergia  verbalis  of  Lordat.  Such  a 
patient  gradually  improves  in  speech  through  recovery  of  the  injured  centre, 
or  through  the  education  of  the  previously  uneducated  centre  of  the  right 
side ;  and  as  he  does  so  he  shows  articulative  disturbances  of  various  kinds, 
such  as  "  slurring,  lallin^,  syllable  stumbling,  sometimes  a  little  stammering, 
and  often  an  utterance  that  is  slow  and  laborious."  According  to  Wyllie,  in 
these  same  cases  patients  may  show  amnesia  verbalis  and  a  sught  degree  of 
paraphasia,  although  it  seems  to  me  questionable  whether  this  verbal  anmesia 
IS  not  apparent  ratner  than  real 

Let  me  now  recur  to  the  subject  of  utterance  in  connection  with  motor 
aphasia  so-called.  In  the  act  of  utterance,  or  articulate  speech,  several 
processes  involving  movement  are  concerned.  It  includes  vocalization, 
phonation,  and  the  formation  of  sounds  into  elementary  sounds,  into  words 
and  phrases,  processes  which  are  performed  by  the  larynx,  tongue,  jaw, 
cheeKs,  and  lips.  It  will  be  seen  by  consulting  several  figures  in  preced- 
ing pages  that  the  centres  for  the  larynx,  throat,  iaws,  lips,  and  mouth,  and 
movements  of  the  face  in  general,  are  situated  backward  from  Broca's  centre, 
chiefly  at  the  lower  extremities  of  the  two  central  convolutions.  If,  now, 
cases  are  recorded  in  which  limited  destruction  of  this  cortical  region  has 
caused  impairment  or  loss  of  articulate  speech,  or  the  power  of  utterance, 
without  destroying  the  patient's  ability  to  recall  those  pychomotor  images 
which  are  concerned  in  speech,  while,  on  the  other  hana,  destruction  of  the 
left  third  frontal  makes  all  sj)eech  impossible,  we  should  have  corroborative 
evidence  of  the  separation  of  the  motor  speech  area  into  these  two  subdi- 
visions. Such  a  case  has  been  described  by  me,  and  referred  to  under  the 
face  area,  the  lesion  present  being  shown  in  Fig.  101.  This  was  a  typical 
case  of  orolingual  monoparesis,  with  distinct  paralysis  of  the  lower  face  on 
the  same  side,  no  interference  with  propositionizing  being  present.  Instead 
of  speaking  of  this  general  region  as  an  utterance  centre,  Wyllie  prefers  to 
describe  it  as  a  region  containing  motor  executive  cells  for  speech,  the  place 
where  speech  begins  to  be  locally  exteriorized.  Whatever  names  may  be 
given  to  these  different  regions,  many  personal  oh8er\'ations,  as  well  as  the 
rtudy  of  the  literature  on  tnw  subject,  have  convinced  me  of  the  necessity  of 
recognizing  Broca's  centre  as  separated  in  function  from  the  utterance  region, 
however  closely  the  two  may  be  allied  in  the  ordinary  processes  of  speech. 
The  motor  centres  for  utterance,  in  brief,  are  the  cortical  areat<  which  inner- 
vate the  muscles  of  the  larynx,  throat,  tongue,  mouth,  and  lower  face.  In 
the  tabular  analysis*  this  variety  of  speech  (listurhance  has  been  indicated  as 
doubtfully  belonging  to  motor  aphasia,  under  the  naniG  oi*  articulative  parejtis 
or  jmralyifij*. 

Most  cases  of  motor  aphasia  also  suffer  from  agraphia,  or  the  inability  to 
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write,  although  thie  loss  or  defect  niav  also  be  due,  as  has  been  shown,  t« 
lesions  of  the  centres  for  word-seeing.  The  motor  centre  for  writing  has  been 
placed  at  the  caudal  extremity  of  the  second  or  medifrontal  convolution,  and 
in  cloee  relationship  with  the  upper  or  mesal  boundary  of  the  true  speech 
centre.  Destruction  of  this  region,  which  is  just  in  advance  of  the  area  for 
movements  of  the  fingers,  hanu,  and  other  parts  concerned  in  writing,  it  is 
supposed,  would  cause  a  true  agraphia,  although  no  clinico-pathological  cbm 
fiilly  corroborative  of  this  statement  has  l>een  put  on  record.  True  agraphia, 
however,  is  an  almost  Invariable  result  of  destruction  of  Broca's  centre, 
and  opinion  is  returning  to  the  views  held  by  Trousseau  uid  Gairdner. 
Wyllie,  for  example,  cites  and  indorses  the  recent  conclusions  of  Dejerine,' 
which  are  given  in  the  following  words :  "  Thus  in  proportion  as  we  advance 
in  the  study  of  agraphia  we  find  that  Trousseau  was  right,  when,  speaking  in 
his  celebrated  cliniques  upon  aphasia,  of  the  trouble  of  writing  in  aphasirs, 
he  said,  having  in  view  certainly  only  the  cortical  motor  aphasics,  the  only 
kind  known  at  his  ejioch ;  '  Usually  the  aphasic  is  not  more  able  to  express 
his  thoughts  in  sjyeecn  than  in  writing ;  and,  although  he  has  retainea  the 
movements  of  his  Itands,  and  can  employ  them  with  as  much  intelligence  as 
formerlj',  be  is  incapable  of  composing  a  word  with  the  pen  as  he  is  of  com- 
posing it  for  the  purposes  of  speech.' '" 

It  IS  probable,  as  Wyllie  concludes,  that  motor  agraphia,  at  least  so  far  aa 
writing  with  the  right  hand  is  concerned,  may  result  Irom  a  lesion  of  the 
graphic  centre  of  the  posterior  portion  of  the  second  frontal  convolution. 

The  study  of  pantomime  is  only  second  in  importance  to  that  of  the  study 
of  spoken  speech  in  the  consideration  of  aphasia.  Pantomime  is,  in  fact,  a 
part  of  speech,  and  its  losses  and  defects  are,  on  the  one  bond,  most  fre- 
quently associated  with  disorders  of  speech,  while,  on  the  other,  the  disturb- 
ances of  speech  from  cerebral  disease  usually  have  pantomimic  disorders  aa 
accompaniments.  The  whole  subject  of  pantomime  may  be  here  dismissed, 
although  the  consideration  belongs  to  both  motor  and  sensory  aphasia. 

Amimia  is  loss  or  impairment  of  the  power  of  expression  by  ugns  when 
this  loes  is  dependent  upon  cerebral  disease.  Parainimia  is  the  misuse  of 
signs  in  efforts  at  the  expression  of  thoughts.  Amimia  mav  be  either  sensory 
or  motor,  or  it  may  be  of  mixed  origm.  Paramimia,  lilce  paraphasia  for 
apeecli,  and  paralexia  for  reading,  is  usually  dependent  upon  destruelioii  of 
tne  commisHures  or  associating  tracts  between  sensory  and  motor  centres. 
Manv  erroneous  ideas  with  rSerence  to  pantomime  are  jirevalcnt  among 
physicians  and  those  engaged  in  medico-legal  work.  It  is  supposed  by  many 
that  peraons  who  are  aphasic  can  usually  express  themselves  by  means  of 
signs ;  but,  on  the  contrary,  disorders  of  speech  and  pantomime  in  common 
go  hand-in-hand.  A  patient  may,  however,  regain  pantomimic  power  sooner 
or  in  a  greater  ilegree  than  sjieech,  and  each  case  should  be  studied  on  its 
own  merits.  Loss  of  pantomime  is  frequently  dependent  upon  destruction 
of  the  left  third  frontal  convolution,  but  this  power  may  be  lost  or  greatly 
impaired  by  lesion  of  the  naming  or  concept  areas  of  the  brain.  It  may 
accompany  verbal  amnesia,  dependent  upon  disease  of  these  centres,  or  of 
the  tracts  uniting  them  with  other  parts-  Just  as  aphasics  will  sometimes 
say  "yes"  when  they  mean  "no,"  so  sometimes  pantomime  indicative  of 
negation  is  used  when  affirmation  is  meant,  or  the  same  sign  is  use<l  for  both. 
Occjisionaliy  patients  are  unable  to  interpret  the  pantomime  of  others.  The 
atiidy  of  these  disorders  of  pantomime  can  be  un<!ertaken  from  the  same 
points  of  view,  and  pursued  in  the  same  anatomical  directions  as  the  studiee 

1  CoiRptea  Renclua  ilea  Bt^ncea  de  la  Bdc1«U  ile  Blologle,  Jul;, 
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of  ordinary  aphasia.     The  following  quotation  from  another  paper  by  the 
writer  indicates  the  peculiarities  of  pantomime  closely  studied  by  nim : 

''  In  nine  cases  oi  aphasia  or  pseudo-aphasia  which  were  investigated  by 
me  notable  differences  and  peculiarities  in  pantomime  were  presented  by  the 
patients.  In  one  case  of  brachio-crural  monoplegia,  almost  complete  motor 
aphasia,  with  marked  preservation  of  pantomime,  was  present ;  m  a  hemi- 
pl^c  with  convulsions,  word-blindness,  verbal  amnesia,  and  motor  aphasia, 
there  were  marked  sensorimotor  disturbances  of  pantomime ;  in  a  third  case, 
one  of  right  hemiplegia,  and  nearly  complete  aphasia,  chiefly  of  the  motor 
type,  the  pantomime  was  varied  and  uncertain ;  a  fourth  case  was  one  of 
right  hemiplegia,  with  marked  contractures,  complete  aphasia  of  the  mixed 
type,  with  a  single  recurring  utterance,  and  almost  complete  amimia ;  a  fifth 
was  a  case  of  rigid  hemiplegia,  paralysis  of  the  face,  almost  total  sensori- 
motor aphasia,  and  obstinate  and  energetic  emotional  gesticulation.  In  the 
sixth  case,  of  marked  hemiplegia  of  gradual  development,  with  motor  aphasia 
and  anarthria,  only  a  slight  degree  of  loss  of  pantomime  was  shown ;  while 
case  seven,  one  of  right-sided  pseudo-bulbar  paralysis,  with  anarthria  and 
preservation  of  writing  ability  with  the  left  hand,  exhibited  also  full  preser- 
vation of  pantomime.  Case  eight  was  an  example  of  right-sided  pseudo- 
bulbar paralysis  and  ophthalmoplegia,  with  anarthria,  marked  orolingual 
paresis,  and  ftiU  preservation  of  pantomime,  but  with  considerable  mental 
apathy.  The  ninth  and  last  case  recorded  was  one  of  double  hemiplegia 
from  successive  lesions  on  the  right  and  left  side  of  the  brain,  with  absolute 
abolition  of  speech  and  pantomime." 

Senmry  aphasia  is  usually  considered  as  having  at  least  three  special  forms, 
namely,  awiiiory  aphasia  &r  ivard-deafness,  visual  asphada  or  wordrhlindness, 
and  apraxia^  sometimes  called  mind-blindnesSf  soul-olindness,  or  object-blind- 
nes8.  In  the  section  on  auditory  localization,  the  locality  of  the  centres  for 
word-hearing,  or  for  auditory  images  of  words,  has  been  thoroughly  discussed, 
and,  to  some  extent,  the  whole  subject  of  word-deaftiess.  From  physiological 
investigations,  and  especially  those  of  Ferrier,  from  the  study  of  a  few  re- 
ported cases,  and  especially  as  the  result  of  the  findings  in  a  case  of  word-deaf- 
ness reported  by  me,  in  which  lesions  of  the  two  superior  temporal  convolutions 
of  both  sides  were  present,  the  conclusion  was  reached  that  the  centre  for 
word-hearing  is  situated  in  the  hinder  thirds  of  the  first  and  second  temporal 
convolutions,  the  third,  fourth,  and  fifth  taking  no  part  in  the  process.  The 
chief  part  is  probably  played  by  the  first  or  supertemporal  convolution.  The 
symptoms  in  case  of  a  lesion  of  this  region  are,  in  the  first  place,  word-deaf- 
ness, although  this  may  not  be  complete  unless  the  corresponding  region  of 
the  right  cerebral  hemisphere  is  also  impaired  or  destroyed.  Other  symp- 
toms present  are  inability  to  read  aloud  correctly,  the  patient  not  being  able 
to  verify  what  he  reads  by  hearing.  In  complete  word-deafness  he  cannot 
echo  spoken  words.  Both  paraphasia  and  paragraphia  may  also  be  present, 
and  by  some  authorities  verbal  amnesia  and  articulative  amnesia  are  also 
said  to  be  present ;  but  it  is  probable  that  in  some  of  these  cases  at  least,  these 
amnesic  phenomena  are  dependent  upon  involvement  of  the  naming  centre 
or  of  the  tracts  leading  from  the  centres  of  word- hearing  to  the  conceptual 
or  motor  centres.  Music-deafness  is  sometimes  associated  with  word-deaf- 
ness, but  the  latter  mav  be  present  and  the  former  absent.  It  is  probable 
that  an  innate  musical  faculty  belongs  to  both  hemispheres  of  the  brain  to  a 
greater  degree  than  does  the  faculty  of  hearing.  As  already  stated,  the 
sphere  or  field  for  all  auditory  memories  covers  a  much  larger  region  of  the 
cortex  than  that  for  word-hearing  alone. 

Between  the  auditory  centres  at  the  base  of  the  brain  and  the  cortical 
auditory  centres  in  the  left  temporal  lobe  are  also  entering  tracts  for  hear- 
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ing.  A  lesion  of  thes^  entering  tracts  ivliich  probably  go  from  both  eidw  of 
the  brain  will  give  a  form  of  word-deafnesa.  Lichtheim  has  plnoed  the 
entering  auditory  tract  chiefly  in  the  left  temporal  lobe,  believing  that  the 
fibres  from  both  acouatiu  nuclei  and  both  primary  acoustic  centres  come  to- 
gether in  thin  lobe  and  pass  to  the  centre  for  word-hearing.  A  lesion  of  this 
tract  will  cause  pure  word-deafness,  as  will  also  a  lesion  of  the  centre  for 
word-hearing ;  but  in  the  latter  case  paraphasia  and  paralexia  will  be  present, 
as  the  patient  will  not  be  able  to  verify  what  he  says  or  means  through  his 
centre  lor  word-hearing,  whereas,  in  the  former  case,  he  can  do  this.  A 
case  of  lesion  probably  restricted  to  this  entering  auditory  tract  has  been 
reported  by  Lichtheim,  This  patient  preserved  the  power  of  volitional 
speaking  and  writing  and  of  reading  aloud,  which  is  lost  in  deaAiess  from 
lesion  of  the  centre  for  auditory  images.  He  bad  neither  paraphasia  uor 
paragraphia. 

For  a  full  comprehension  of  cortical  auditory  localization  and  auditory 
aphasia  we  should  have  an  understanding  of  the  entire  auditory  tract  or 
path.  Meynert  held  that  the  central  acoustic  fibres  all  passed  through  the 
cerebellum  on  their  way  to  the  cerebral  hemispheres;  nut  this,  as  Ferrier 
points  out,  is  not  consistent  with  the  results  of  ttie  destruction  of  the  cere- 
bellum, and  an  explanation  is  to  be  found  in  the  fuller  understanding  which 
has  been  recently  reached  of  the  subdivisions  and  functions  of  the  so-called 
eighth  nerve,  which,  in  reality,  consists  of  two  distinct  portions,  which  might, 
perhaps,  be  better  classed  as  two  distinct  nerves.  These  and  their  central 
paths  have  been  studied  experimentally  by  Baginski,  and  microecopieally 
with  great  care  by  Flechsig,  Bechterew,  Bruce,  and  Hans  Held,  and  [larticu- 
larly  by  the  latter,  A  dorsal  or  posterior  root  becomes  the  cochlear  nerve, 
the  true  nerve  of  heariug,  while  a  ventral  or  anterior  root  becomes  the  vesti- 
bular ner\'e,  which  is  probably  &  nerve  of  space  or  e^iuilibration.  The  vesti- 
bular ner\'e,  which  arise*  in  the  ganglion  of  Scarpa,  in  the  semicircular 
canals,  has  a  portion  of  its  central  path  by  way  of  the  cerebellum.  Possibly 
a  centre  for  etjuilibration  or  space  may  be  present  in  the  cerebral  cortex,  but 
of  this  we  have  not  as  yet  any  knowledge.  In  connection  with  the  question 
of  auditory  localization,  we  need  at  present  only  to  concern  ourselves  with 
the  source  and  termination  of  the  cochlear  nerve.  This  cochlear  or  acoustic 
nerve,  according  to  the  latest  researches,  originates  in  the  spiral  ganglion  of 
organ  of  Corti,  which  corresponds  to  a  posterior  spinal  ganglia.  It  passes  to 
the  lateral  tubercle  and  accessory  nucleus  of  the  same  side,  thence  decussa- 
ting by  the  trapezium  and  medullary  strife,  its  fibres  enter  the  lateral  layen 
of  the  fillet,  passing  by  way  of  the  superior  olives,  trapezoid  nuclei,  lateral 
nucleus,  post-geminum  and  post-gen icu In m,  and,  eventually,  by  c*rebral  fibres 
to  the  cortex  of  the  temporal  lobe.  The  post-gt^minum  or  posterior  quadri- 
geminal  body,  and  po9^geniculum  or  interna!  geniculate  Iiody,  are  probably 

trimary  acoustic  centres,  or  central  terminations  of  the  reflex  acoustic  paths. 
t  is  altogether  probable,  as  Luciani  and  Tamburini  have  suggested,  that  we 
have  a  semidecussation  of  the  acoustic  nerves  aimilar  to  that  of  the  optic 
nerves,  and  that  therefore  both  eare  are  represented  in  each  <«rebral  hemi- 
sphere. "This  latter  is  undoubtedly  the  case;  for  unilateral  extirpation 
never  gives  rise  to  permanent  deafiiesa  of  the  one  ear ;  but  though  I  have  had 
on  manv  occasions,  afler  extirpation  of  the  auditory  area  in  one  hemisphere, 
observed  loss  or  impairment  of  hearing  in  the  opposite  ear,  I  have  never 
been  able  to  detect  the  slightest  impairment  nf  hearing  in  the  ear  of  the  «anie 
side."     (Ferrier). 

Just  as  there  are  anatomical  and  physiological  homologies  between  the  optic 
and  the  acoustic  paths,  so  there  are  doubtless  clinical  phenomena  which  are 
more  or  leas  fully  comparable  with  those  of  simple  amblyopia  and  heiui- 
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anopsia ;  and  the  discovery  and  study  of  these  will  eventually  assist  in  the 
sabdivision  of  the  auditory  field. 

Visual  localization,  like  auditory  localization,  has  already  been  considered 
at  length.  Although  Henschen  believes  that  the  macular  field  lies  in  the 
calcanne  cortex,  I  do  not  accord  with  this  view.  The  cortical  field  for  the 
macula  is  doubtless  also  the  field  wherein  are  stored  the  visual  images  of 
words,  of  letters,  and,  probably,  of  objects ;  and  this  is  probably  in  the  angulo- 
occipital  region  on  the  lateral  surface  of  the  hemisphere,  practicallv  where  it 
was  located  by  Ferrier.  Limited  destruction  in  this  region  will  produce 
word-blindness,  and  letter-blindness.  AleanUj  or  the  inability  to  read,  will 
also,  of  course,  be  produced  by  such  a  lesion,  as  will  also  agraphia,  at  least, 
80  &r  as  this  is  dependent  upon  sight.  Patients  who  have  been  rendered 
word-blind  and  alexic  by  a  lesion  of  the  cortical  area  for  word-seeing  can 
sometimes  write  their  names  or  a  few  simple  words,  or,  in  rare  cases,  a  num- 
ber of  words,  apparently  doing  this  through  touch  or  recognition  of  psycho^ 
motor  images. 

Between  the  primaiy  optic  centres  at  the  base  of  the  brain  and  the 
primary  visual  centres  m  the  cortex  of  the  occipital  lobe,  which  are  situated 
in  the  calcarine  region,  are  certain  entering  tracts  for  vision,  the  optic  radia- 
tions of  Gratiolet.  The  primary  cortical  visual  centres  themselves  are  con- 
nected with  the  retinas  of  both  eyes,  but  only  with  half  of  the  retina  of  each 
eye,  the  half  on  the  same  side  of  the  head  as  itself.  From  these  primary 
cortical  centres  of  both  occipital  lobes  tracts  pass  to  the  angular  region  and 
its  neighborhood  in  each  hemisphere.  This  region  is  a  centre  of  high  func- 
tion, one  in  which  is  stored  the  visual  images  for  words  and  objects.  A 
lesion  which  severs  the  tracts  going  from  both  occipital  lobes  to  this  higher 
visual  centre  will  cause  word-blindness  but  not  agraphia,  as  the  memory 
pictures  can  still  be  revived  and  made  use  of  by  the  motor  centres  for  writ- 
mg.  Commonly  a  lesion  of  this  kind  causing  word-blindness  will  also  cause 
hemianopsia,  because  the  radiations  of  Gratiolet  are  usually  involved. 

Not  infrequently  associated  with  word-blindness  is  another  disorder  which 
has  been  variously  called  mind-blindness,  soul-blindness,  and  object-blind- 
neas.  The  word  apraxia  is  also  used  by  Kussmaul  in  practically  the  same 
sense  for  the  loss  of  memory  of  the  uses  of  things  ana  the  understanding 
of  the  signs  by  which  things  are  expressed.  In  testing  for  this  condition, 
the  physician  observes  whether  the  individual  examined  shows  signs  of  recog- 
nition of  objects  of  various  kinds  which  are  presented  to  him  ;  he  may  not 
comprehend  the  use  of  the  simplest  things ;  and  he  also  may  not  recognize 
persons  with  whom  he  is  intimate.  In  such  cases  the  person  may  recognize 
another  when  he  speaks,  or  by  touching  him,  even  when  he  cannot  by  sight. 
Sometimes,  however,  a  comparable  form  of  mind  or  psychical-deafness  is 
observed  in  which  the  patient  cannot  recognize  another  by  a  word  used  or 
by  the  familiar  sound  of  the  voice.  The  centre  for  the  visual  images  of  tilings 
may  or  may  not  be  separate  from  that  for  the  visual  images  oi  words,  but 
both  are  in  the  same  adjacent  regions  of  the  cerebral  cortex.  Both  hemi- 
spheres of  the  cerebrum  doubtless  take  part  in  the  storage  of  such  object 
images,  and  probably  in  nearly  equal  degree,  whereas  for  words,  the  man  is 
mainly  lefl-brained  as  for  many  other  of  the  higher  faculties.  It  is  true  that 
a  few  cases  of  partial  mind-blindness  are  on  record  in  which  unilateral  lesions 
are  present. 

Tne  mental  percepts  of  objects  and  the  mental  percepts  of  names  are  the 
results  of  different  processes  of  cerebration.  Wyllie  holds,  with  many  others, 
that  it  is  not  necessary  to  have  a  special  cortical  centre  set  apart  for  either  of 
these  processes,  that  is,  that  special  "  ideational ''  centres  and  "  naming  "  cen- 
tres probably  do  not  exist ;  but  that  the  interaction  of  the  entire  cortex,  or 
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of  certain  of  itg  layers,  is  concerned  with  ideation,  and  that  names  arise  in 
conseiouane^  through  the  action  of  the  centres  for  percepts  and  the  motor 
centres.  Whatever  may  be  true  as  regards  the  formation  of  ideas,  my  own 
esjierience  and  views  as  to  cerebral  action  have  led  me  to  the  opinion  of 
Broadbeut,  that  a  naming  centre  at  least  exists  in  the  cortex,  and  in  the  pre- 
ceding pages  I  have  recorded  the  details  of  a  case  which  would  seem  to  he 
corroborative  of  this  position. 

As  shown  in  tlie  preceding  section  on  the  naming  centre,  destruction  of 
this  area  wiJl  cause  loss  of  memory  of  names  or  nouns,  in  other  words,  one 
of  the  forms  of  verbal  amiieeia,  but  this  may  be  considered  as  a  conceptual 
aphasia,  using  the  word  conceptual  in  the  sense  alrea*lv  described  in  speak- 
ing of  idea,  concept  or  naming  centres.  A  form  of  verbal  amnesia  of  incom- 
plete type,  inoomplek  aiiievltMre  amiif«ia,  may  be  due  to  partial  dffitruction 
of  this  region,  or  of  the  channels  connecting  it  with  its  correlated  centres  on 
dtber  the  receptive  or  emissive  side  of  the  brain.  It  must  not  be  forgutt«n 
that  real  or  apparent  verbal  amnesia  may,  however,  be  due  to  lesions  vari- 
ously itituated,  in  fact  lesions  in  almost  any  area  concerned  with  the  mechan- 
ism of  speech.  Aiimeeia  literarum,  to  which  Wyllie  refers,  may  be  due  to 
lesions  similarly  located  to  those  causing  verbal  amnesia.  This  term  is  used 
"  as  indicative  of  a  failure  f  on  the  productive  siile)  to  call  up  the  images  of 
letters  and  words  in  the  mind  when  the  effort  to  write  is  being  made ;  in  cou- 
trast  to  word-blindness,  which  implies  a  failure  on  the  side  of  reception  and 
interpretation." 

Oondactiim  aphneioK  are  those  forms  of  speech  disturbance  which  are  due  to 
defect  or  destruction  of  the  tracts  which  associate  the  different  regions  con- 
cerned in  this  mechanism  of  speech.  Certain  terms  need  to  be  defined  in 
this  connection.  The  general  term  for  these  conduction  aphasias  is  para- 
pkatia,  which  may  have  as  many  t>'pog  ae  there  are  commissures.  Para- 
graphia is  the  misuse  of  words  in  writing ;  paramhiiia,  the  misuse  of  signs  or 
pantomime ;  and  paraffj-ln,  the  misuse  in  reading  of  either  svUables  or  words ; 
dydwia  refera  to  difficulty  or  taligue  shown  in  reading.  These  may  all  be 
regarded  as  forms  of  con'luction  aphasia. 

The  following,  which  is  summarized  from  Wyllie,  expresses  the  different 
varieties  of  speech  which  are  present  in  the  different  varieties  of  conduction 
aphasia  in  connection  with  tne  special  sites  of  different  lesions.  The  first 
names  given  are  those  of  Lichtheim  and  Wernicke,  the  designation  given 
parenthetically  being  those  used  by  Wyllie.  These  varieties  of  aphasia  are 
(1)  subcortical  (infra-pictorial  sensory  aphasia) ;  (2)  transcortical  (sunra- 
pietorial  sensory  aphasia)  ;  (3)  transcortical  (supra-pictorial  motor  aphasia) ; 
(4)  subcortical  (mfra-pictorial  motor  aphasia).  Wyllie  has  suggested  the 
name  inter-pictorial  aphasia  for  the  conduction  aphasias,  applying  the  t«rm 
pictorial  also  to  both  the  sensory  and  motor  aphasias  which  we  have  atremly 
considered. 

In  subcortical,  or  infra-pictorial  sensor)'  aphasia,  simjile  word-deafness,  with- 
out verbal  amnesia  or  other  associated  symptoms  of  speech  disturbance,  is 
characteristic.  The  auditory  centre  is  intact,  but  is  cut  off  from  incoming 
words  which  usually  reach  it  from  both  ears.  Speaking,  reading,  and  writ- 
ing are  not  affected,  the  patient  is  word-deaf,  he  lieara  the  words  as  sounds, 
but  does  not  understand  what  is  said.  In  tranecortical  or  supra-pictorial  sen- 
sory aphasia,  incoming  audible  speech  is  not  understood,  nor,  according  to 
Lichtheim  and  Wernicke,  is  incoming  visual  speech,  as  the  path  between  the 
auditory  centre  "and  the  centre  where  the  idea  or  meaning  to  lie  expressed, 
or  to  be  evoked  is  located  " — what  I  would  call  the  naming  or  concept  centre 
— is  cut  across,  so  that  the  auditory  word-pictures  revived  in  the  auditory 
centre  do  not  call  up  the  ideas  or  meanings  in  this  higher  centre.     What  is 
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heard  or  read  is  not  understood,  and  yet  the  word-images  in  the  auditory 
centre  are  intact  and  can  be  revived  from  without.  Whatever  is  heard  can 
be  repeated,  and  the  patient  can  easily  read  aloud,  but  he  understands  neither 
what  he  hears  nor  what  he  reads.  He  can  write  to  dictation  and  he  can 
copy  from  print  or  from  writing.  A  true  echolalia  is  the  most  characteristic 
symptom,  which  has  its  equivalent  in  his  written  speech,  in  his  power  of 
copying  or  of  writing  to  dictation,  which  he  retains  without  any  understand- 
ing of  the  words  so  written  or  copied.  Amnesia  of  nouns,  paraphasia,  and 
in  consequence  of  the  latter,  paragraphia,  are  also  shown.  The  patient  can- 
not call  up  from  the  centre,  where  tne  meaning  to  be  expressed  is  located, 
the  auditory  images  at  the  auditory  centre  for  motor  memories  of  speech.  In 
transcortical  or  supra-pictorial  motor  aphasia,  the  path  between  the  cen- 
tre where  the  idea  or  meaning  to  be  expressed  is  located,  and  the  centre 
for  motor  memories  of  speech  in  Broca's  convolution,  has  been  cut  across. 
The  patient  cannot  express  his  thoughts  when  he  tries  to  speak  volitionally. 
The  failure  is  the  same  as  in  an  ordinary  case  of  motor  aphasia,  when  the 
centre  for  the  motor  memories  of  speech  is  destroyed.  According  to  Lich- 
theim,  he  cannot  express  his  thoughts  any  better  in  writing  than  in  voli- 
tional speech.  Everything  else  is  normal.  What  he  reads  and  what  is  said 
to  him  are  both  understood,  and  he  can  repeat  with  correct  articulation  words 
that  are  spoken  to  him,  understanding  them  in  this  variety.  He  can  also 
write  to  dictation  and  copy  writing  with  ease  and  correctness,  understanding 
in  both  cases  what  he  writes. 

Fio.  112 


R.P.A.C 

L.P.A.C. 

A,  auditory  centre  (centre  for  word-hearing) ;  V.  viBual  centre  (centre  for  word-seeing) ;  N,  nam- 
ing centre  (centre  where  percepts  are  given  In  name) ;  B,  motor  speech  centre  In  Broca's  convolu- 
tion (regarded  by  Broadbent  as  a  propositionlzing  centre  ;  an  utterance  centre— motor  centre  U  In 
Fig.  Ill  it  also  required  to  complete  the  motor  side  of  the  speech  process  ;  if  the  view  is  accepted) : 
G,  graphic  centre ;  R.  Oc,  primary  cortical  visual  centre  in  the  right  occipital  lobe :  L.  Oc..  primary 
cortical  visual  centre  in  the  left  occipital  lobe :  R.  P.  O.  C,  optic  centres  at  the  base  of  the  brain, 
right  side ;  L.  P.  O.  C,  optic  centres  at  the  base  of  the  brain,  left  side  ;  R.  T..  primary  cortical  au- 
ditory centres  in  the  right  temporal  lobe  ;  L  T.,  primarv  cortical  auditory  centres  in  the  left  temporal 
lobe ;  R.  P.  A..  C,  auditory  centres  at  the  base  of  the  brain,  right  side;  L.  P.  A.  C.  auditor}*  centres  at 
the  base  of  the  brain,  left  side. 


( 
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In  subcortical  or  infra-pictorial  motar  aphoaia  the  lesion  cut«i  acroes  only 
thaee  fibres  which  conuect  the  centre  for  the  motor  meiuoriee  of  spe«'h  in 
Broca's  convolution  with  the  centres  tor  the  nerves  of  speech  iu  the  oblongata. 
The  connecting  fibres  between  the  centre  of  motor  memories  of  speech  and  the 
other  speech  centres,  and  the  fibres  between  it  and  the  centre,  where  the  idea 
or  meaning  to  be  expressed  is  located,  are  all  intact.  If  this  lesion  exists, 
spoken  speech,  both  volitional  and  on  attempted  repetition  of  the  words  heard, 
would  be  disabled.  "  Otherwise,  everything  would  be  norma! ;  there  would 
be  nil  amnesia  verbaliH,  no  difficulty  in  volitional  writing,  writing  to  dictation 
or  copvine,  and  no  word-deafnese.  If  parah^ia  prevents  writing  with  the 
right  hanii  it  can  still  be  done  with  the  left.  In  some  cases  seawry  centres 
motor  centres  and  associating  fibres,  may  all  be  involved  at  the  same  time, 
giving  forms  of  combined  or  mixed  aphasia,  or  it  may  be  what  is  termed  tolal 
aphasia. 

The  diagram  (Fig.  112),  which  has  been  modified  from  Lichtheim,  indi- 
cates in  accordance  with  the  views  expressed  in  this  and  the  preceding  sec- 
tions the  various  centres  concerned  in  speech,  and  of  the  entering,  associat- 
ing and  emerging  tracts. 

Wyllie  makes  the  following  suggestions  for  the  systematic  examination 
of  a  patient  supposed  to  be  snaring  from  one  of  the  various  forms  of  aphasia. 
He  takes  each  of  the  two  forms  of  speech,  the  spoken  and  the  written, 
separately.  If  there  is  danger  of  over-tasking  the  impmred  brain  of  the 
])atient,  the  examination  should  be  made  gradually. 

Spokes  Speech.  1.  How  U  it  reoeitied  and  xnterprdcdt  Is  the  hearing 
good?  The  hearing  being  good,  is  there  any  difficulty  in  interpreting  the 
meaning  of  words  heard  (wom-deofness)  ?  The  patient's  replies  to  queetions, 
even  if  these  replies  are  made  only  by  gesture,  will  show  whether  or  not  he 
understands  what  is  said.  Ask  him  to  put  out  his  tongue,  to  shut  hb  eyes, 
to  give  his  hanil,  etc.  He  should  also  be  tested  BpeciaUv  as  to  his  power  of 
interpreting  nouns  and  verbs.  Ask  liim  to  touch.  oneW  one,  as  the  parts 
are  named,  his  nose,  ear,  eye,  chin,  etc.  Ask  him  to  try  to  whistle,  to  shut 
his  eyes,  to  smile,  etc.  If  the  examiner  carefully  refrains  from  giving  the 
patient  hints,  by  gesture  or  expression  of  countenance,  of  what  is  wanted, 
the  recorde<l  answers  to  such  questions  will  indicate  whether  word-deaiheis 
is  present,  and  in  what  degree. 

2.  HoiD  it  it  produced  f  When  there  is  pronounced  motor  aphasia,  and 
speech  is  rwluced  to  a  recurring  utterance,  one  or  two  familiar  words,  and, 
upon  occasion,  an  emotional  or  conventional  expression,  the  whole  vocabu- 
lary of  the  patient  should  be  carefiillv  notetl  down.  When,  in  either  motor 
or  auditory  aphasia  there  is  considerable  vocabulary  we  should — 

a.  Record  words  or  phmse»  of  the  patient  shownig  evidence  of  defective 
powers  of  articulation.  As  to  his  utterance,  for  example,  we  should  note  any 
specimens  of  lalling,  stammering,  syllable-stumbling,  or  slurring. 

b.  Look  for  evidences  of  amnesia  verhalis,  and  its  companion  symptoms, 
artieulative  amnesia  and  paraphasia.  In  doing  so  we  should  show  the  patient 
common  objects  and  ask  him  to  name  them ;  and,  in  recording  his  answers, 
we  should  make  note  of  difficulties  in  remembering  nouns,  etc.,  as  well  as 
of  mistakes  in  the  use  of  them.  When  the  patient  is  practically  dumb  we 
should  test  him  for  amnesia  verbalis  by  asking  him  to  write  answers  to 
questions;  if  he  cannot  write,  by  asking  him,  after  Liohtheim's  metho<l.  to 
indicate  with  his  fingers  the  number  of  syllables  in  the  namee  of  the  com- 
mon objects  shown  him.  If  there  is  paraphasia,  we  should  note  whether  the 
patient  is  immediately  cotiseious  of  the  errors  ho  makes  in  the  use  of  nouns, 
etc,  or,  on  the  other  hand,  is  quite  unconscious  of  them. 

3.  Hoio  u  U  rfpeated  or  ee/ioed  f   The  patient  should  be  got  to  attempt  the 
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repetition  or  echoing  of  words  spoken  to  him.  If  he  is  word-deaf,  and  can- 
not understand  a  mere  verbal  request,  to  attempt  this  the  examiner  must  try 
to  get  him  to  understand  what  is  wanted  by  putting  the  request  into  the 
language  of  gesture,  and  repeating  the  word  or  phrases  over  and  over  again. 
If  the  patient  is  able  to  echo  wotSs  or  phrase  tne  attempt  should  be  made 
to  ascertain  whether,  in  doing  so,  he  unaerstands  what  he  is  saying. 

WRrrTEN  Speech.  1 .  How  is  U  received  and  interpreted  f  Is  the  sight  good  ? 
Is  hemianopsia  present  ?  Is  the  patient  able  to  understand  questions  put 
before  him  in  print  or  writing  ?  If  he  is  speechless,  and  cannot  by  speech 
indicate  how  much  he  understands,  show  him  in  writing  or  print  such  requests 
as  "  Put  out  your  tongue,"  "  Give  me  your  left  hand,"  etc. ;  and  note  how 
he  complies  with  them.  If  there  is  some  power  of  interpreting  written 
or  printed  words,  try  to  ascertain  how  much  there  is  by  askmg  the  patient 
silently  a  sentence  in  a  book  or  newspaper,  and  then  questioning  him  about 
it  in  such  a  manner  that  he  will  not  be  able  to  answer  them  by  gesture  or  by 
pantomime. 

2.  How  i»  U  prodvced  f  Ask  the  patient  to  write  his  name.  If  he  succeeds, 
put  simple  questions  to  him,  and  ask  him  to  answer  them  in  writing.  If  he 
writes  with  comparative  ease,  ask  him  to  write,  at  his  leisure,  the  history  of 
his  iUneas.  Note  in  his  performance  evidence  of  (1)  paragraphia,  which  is 
usually  only  the  written  translation  of  paraphasia ;  (2)  intoxication  of  the 
mind  with  a  letter  or  word,  and  (3)  faults  of  spelling  or  syntax.  If  the  right 
hand  is  paralyzed,  let  the  patient  try  to  write  with  the  left.  If  the  right 
hand  is  not  paralyzed,  but  is  agraphic,  let  him  furnish  examples  of  the  per- 
formance in  writing  of  both  the  right  hand  and  the  left. 

3.  How  does  the  patient  write  to  dictation  and  from  copy  f  Try  him  in  both 
ways,  and  if  he  is  able  to  do  either,  or  both,  try  to  ascertain  if  he  under- 
stands the  meaning  of  what  he  writes. 

AaBOCiATED  Phenomena.  1.  Oesture  lajwuage  (Pantomime),  Does  the 
patient  understand  the  gesture  language  of  the  examiner,  and  does  he  him- 
self employ  gesture  language  intelligently  ?  Or,  on  the  other  hand,  are  there 
evidences  of  amimia  or  of  paramimia  ? 

2.  Extra-graphic  Symbols.  How  does  he  understand  and  employ  such 
graphic  symbols  as  numbers,  algebraic  signs,  if  previously  shown  to  him ; 
musical  notation,  if  he  was  previously  a  musician,  etc.  ? 

3.  Is  there  any  evidence  of  Mind-blindness  (Psychical  Blindness)  as  shown 
by  inability  to  recognize  common  objects  shown  to  him,  and  to  indicate  their 
uses ;   or  by  inability  to  recognize  intimate  friends  at  sight? 

4.  The  Emotional  and  Intellectual  Faculties.  Are  the  emotions  lively  and 
their  expression  vivid,  or  are  they  dull  ?  Is  self-control  well  maintained,  or 
does  the  patient  frequently  exhibit  emotional  disturbance? 

What  IS  the  condition  of  the  intelligence  as  exhibited  in  expressive  actions 
and  in  capability  in  engaging  in  games  of  skill,  of  conducting  business 
afiairs,  etc. 

5.  The  Motor  and  Sensory  Functions.  All  symptoms  of  motor  or  sensory 
paralysis  should,  of  course,  be  carefully  described. 


CHAPTER  XV. 
FOCAL  DISEASES  OF  THE  BRAIN. 

By  CHARLES  L.  DANA,  M.D. 

APOPLEXY. 

Introductory.  By  apoplexy,  as  I  shall  use  the  term,  is  meant  a  sud* 
den  shock  due  to  the  bursting  of  an  intra-cranial  bloodvessel  or  to  a  stoppage 
of  the  same,  with  consequent  laceration  or  softening  of  tissue.  Apoplexy 
is  a  term  which  has  been  used  more  especially  in  connection  with  intra-crar 
nial  hemorrhage,  but  since  it  is  often  impossible  in  an  apoplectic  attack  to 
say  whether  the  condition  is  due  to  rupture  of  a  vessel  or  to  obstruction  of  it^ 
with  consequent  local  soft;ening,  the  term  must  be  used  to  include  both  con- 
ditions.  Apoplexy  is  so  often  associated  with  hemiplegia  that  clinically  we 
oft;en  speak  of  apoplexy  as  the  beginning  and  hemiplegia  as  the  later  condi- 
tion  ;  but  there  may  be  an  attack  of  apoplexy  without  nemiplegia,  and  there 
may  also  be  a  hemiplegia  which  is  not  due  to  any  apoplectic  insult.  The 
later  and  secondary  effects  that  follow  an  intra-cranial  hemorrhage  resemble 
very  closely  those  of  an  acute  soft^nin^,  so  that  it  would  be  in  many  respects 
advantageous  to  describe  the  two  conditions  together.  This,  however,  is  not 
possible,  for  the  reason  that  the  causes  of  intra-cranial  hemorrhage  are  differ- 
ent from  those  of  intra-cranial  acute  softening,  and  the  same  may  be  said  of 
the  mode  of  onset,  of  the  immediately  subsequent  symptoms,  of  the  prog- 
nosis, and  of  the  treatment.  I  shall  therefore  have  to  describe,  first  of  au, 
the  intra-cranial  hemorrhages  and  the  secondary  effects  from  them.  In  de- 
scribing the  acute  softenings  I  shall  be  able,  in  gomg  over  the  later  symptoms^ 
simply  to  refer  to  many  of  the  facts  given  under  the  head  of  the  cnronic 
stage  of  cerebral  hemorrhage. 

There  are  some  general  facts  which  may  be  stated  here  with  regard  to  the 
two  pathological  conditions  which  I  am  about  to  describe.  Apoplexy  from 
intra-cranial  hemorrhage  is  a  condition  which  occurs  most  oft;en  a  little  after 
middle  life,  and  much  oftener  in  men  than  in  women.  It,  however,  is  found 
with  considerable  frequency  in  the  first  year  of  life,  while  it  hardly  ever 
occurs  in  the  period  of  advanced  senility.  Acute  soft;ening8  practically 
never  occur  in  mfancy.  They  are  met  with  just  before  the  middle  period  of 
life,  and  then  again  in  life's  last  decade.  Acute  softenings  stand  much  more 
often  in  relation  to  syphilis,  while  hemorrhages  are  much  more  closely  related 
to  chronic  alcoholism.  Hemorrhages  are  more  dangerous  to  life  and  are  not 
so  frequently  re})eated  as  are  the  acute  softenings.  These  are  some  of  the 
general  facts  which  the  student  may  bear  in  mind  before  proceeding  to  more 
particular  inquiry  into  the  nature  of  the  two  disorders. 


CEREBRAL  HEMORRHAGE.     CEREBELLAR,  PONTILE,  AND 

BULBAR  HEMORRHAGES. 

Hemorrhages  in  the  brain  occur  in  various  localities.     The  most  freouent 
are  those  of  the  cerebrum,  and  they  are  called  cerebral  hemorrhages.     Very 
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often  the  term  cerebral  hemorrhage  is  used  loosely  to  indicate  a  hemorrhage 
m  any  part  of  the  brain. 

For  ordinary  purposes  a  simple  anatomical  classification  of  hemorrhage 
may  be  used  such  asl  have  indicated  at  the  head  of  the  section.  But  owing 
to  peculiarities  in  the  distribution  of  the  cranial  arteries  it  is  often  conveni- 
ent to  make  another  division.  Thus  hemorrhages  of  the  central  arteries  of 
the  bndn  which  supply  the  great  ganglionic  deposits  are  specially  frequent 
and  clinically  distinct,  so  that  we  speak  of  central  hemorrhages  in  the  same 
way  we  speak  of  cortical  or  pial  hemorrhages  and  of  dural  or  pachymenin- 
geal  hemorrhages,  because  different  groups  of  arteries,  as  well  as  different 
parts  of  the  brain,  are  involved.  The  forms  of  intra-cranial  hemorrhage, 
therefore,  from  the  standpoint  of  arterial  distribution  and  anatomical  struc- 
ture, are  the  central,  cortical  (or  pial),  dural,  or  pachy meningeal,  cerebellar, 
and  pon&-medulla  hemorrhages. 

Finally,  it  is  somewhat  unfortunate  that  the  hemorrhages  of  infancy  have 
been  studied  and  described  separately,  and  we  have  as  a  result  the  term  in- 
£Eintile  cerebral  hemorrhage  spoken  of. 

The  Blood  Supply  of  the  Brain.  In  order  to  understand  the  symp- 
toms and  pathology  of  apoplexy  it  is  necessary  to  know  the  anatomy  of  the 
blood  supply  of  the  brain  and  its  membranes.  While  I  do  not  propose  to 
go  into  many  details,  I  shall  give  a  description  sufficient  to  remind  the  reader 
of  the  general  facts  regarding  the  subject.  The  external  carotids  furnish  the 
blood  supply  to  the  scalp,  the  skull,  and  dura  mater ;  the  internal  carotids 
and  vertebrals  ftimish  the  blood  supply  to  the  brain  proper,  the  pia  mater, 
and  the  eye.  It  follows  that  most  of^  the  meningeal  hemorrhages,  in  fact, 
nearly  all  those  that  are  due  to  injuries  of  the  skull  and  dura  mater,  are  the 
result  of  ruptures  of  some  branches  of  the  external  carotid.  The  hemor- 
rhages into  the  brain  substance,  however,  in  all  its  parts,  as  well  as  hemor- 
rhages of  the  vessels  of  the  pia  mater,  are  due  to  ruptures  of  some  branches 
of  the  internal  carotids  or  vertebrals.  Practically  the  internal  carotid 
arteries  are  those  whose  branches  are  most  affected  m  non-traumatic  intra- 
cranial hemorrhages. 

The  Brain  Arteries,  The  internal  carotid  passes  up  through  the  carotid 
foramen  into  the  cavity  of  the  skull,  and  reaching  the  base  of  the  brain  gives 
off  arteries  which  unite  with  the  branches  from  the  vertebrals  and  basilar 
to  form  the  circle  of  Willis.  The  most  important  arteries  that  this  latter 
gives  off  are  the  anterior  and  middle  cerebral,  the  posterior  communicating, 
and  the  central  arteries.  The  vertebral  arteries  give  off  the  inferior  cere- 
bellar and  then  unite  into  a  single  basilar  trunk  which  give  off  the  posterior 
cerebral,  and  this,  in  turn,  gives  off  the  posterior  communicating,  which 
unites  with  the  middle  cerebral  to  form  the  circle  of  Willis.  It  also  gives 
off  also  central  arteries.  This  circle  is  completed  by  the  anterior  communi- 
cating, which  unites  the  two  anterior  cerebrals.     (Fig.  113.) 

The  Central  Arterien.  From  the  circle  of  Willis  and  the  beginnings  of 
the  anterior,  middle,  and  posterior  cerebrals  several  groups  of  vessels,  six 
in  all,  are  given  off;  they  supply  the  great  basal  ganglia  and  adjacent 
white  matter  and  are  called  the  central  arteries  of  the  brain.  They  are  the 
vessels  usually  affected  in  cerebral  hemorrhages  of  adult  life. 

Of  the  groups  of  central  arteries  which  are  sent  off  from  the  circle  of 
Willis  and  the  three  large  cerebral  vessels  the  most  important  are  those 
given  off  from  the  middle  cerebral.  These  consist  of  two  groups,  one  a 
proximal,  the  other  a  distal.  The  proximal  grouj)  consists  of  small  arteries, 
called  lenticular  arteries  by  Duret,  which  pass  directly  up  into  the  internal 
and  middle  segments  of  the  lenticular  nucleus  and  the  internal  capsule.  The 
distal  group  consists  of  the  lenticulo-striate  arteries,  which  send  branches 
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directly  to  the  out«r  eegment  of  the  lenticular  nucleus,  external  capsulei  ■ 
and  caudate  nucleus,  and  the  leuticulo-optic  arteries  which  pass  to  the  outer  > 
and  poeterior  part  of  the  lenticular  nucleus  and  the  out«r  p&rt  of  the  optio  ■ 
thalamus.  One  of  the  lenticulo-striate  arteries,  larger  than  the  rest,  ii  > 
considered  to  be  an  especially  frequent  seat  of  cerebral  hemoirhBge.  It  1 
passes  outward  and  upward  at  the  junction  of  the  anterior  and  middle  thirdi  | 
of  the  lenticular  nucleus,  between  the  latter  and  the  external  capsule,  and  I 

Krforates  the  internal  capsule  to  end  iu  the  caudate  nucleus.  It  ie  called  1 
Charcot  the  artery  of  cerebral  hemorrh^e.  The  lenticular-striate  and  > 
the  lenticulo-optic  sets  of  arteries,  as  well  as  the  proximal  set  of  arteries,  do  ) 
not  anastomose,  consequently  when  one  of  them  is  plumed  softening  ioevit-  . 
ably  occurs  in  the  area  of  brain  substance  which  it  supplies. 


m  of  ibe  uteH«  or  the  bue  ot  tbe  bnln,  ibowiiiB  LO.  tha  lenttcnlai-opUc  aod  L3.  tea- 
iMe  MM  of  uterlat.  Ooe  of  the  UtMr  U  called  tbe  arter?  of  oerabral  bemorrbace.  V,  A. 
VertebnOla.  S.a.  SptaaUa  ant  S.p.  Bptnalli  poaUiloT.  B.  A.  BasUarft  irlth  median  btanobw. 
Cb.t.  A.  Coebralla  tuperlor.  e.t.  A.  CerabeUI  Inieilor.  C.p.  A.  CSMbraUi  poeterior  (praAinda 
cerebri).  Com.  p.  A.  CommuTilcanlee  poaterlorw.  Ca.i.  CaroUa  iDtema.  o,  A.  OpUwIiDlca.  C. 
m.  A.  Cerebmli*  media.  <A.  tomie  Sylrtl).  f.  A.  iDBUlariB.  ctL  A.  Corp.  itrlaa  Ca.  A.  Ctn- 
bralli  aoterlor.   0am.  A.  CommunlcaDa  anterior.    C.  e.a.tt,  A.  Corp.  caltod. 

While  the  most  important  of  the  central  arteries  are  those  which  we  have 
just  mentioned  as  being  given  olf  at  the  beginning  of  the  middle  cerebral, 
there  are  two  other  sets  of  central  arteries  that  deserve  notice,  they  beine 
furnished  by  the  posterior  cerebral.  These  are  known  as  the  postero-meuiu 
central  arteries  and  the  poatero-lateral  central  arteries.  The  former  group 
ascend  through  the  posterior  perforated  apace  and  supply  the  inner  part  of  the 
crus  cerebri,  partof  the  optic  thalamus,  and  the  wall  of  the  third  ventricle. 
The  second  group  supplies  the  corjKira  quadrigemina  and  the  hinder  part  of 
the  optic  thalamus,  together  with  a  few  twigs  w-hich  join  the  posterior  choroid 
artenes  and  go  to  the  velum  iuterposituni.  The  anterior  cereoral  artery  sends 
off  also  a  few  sets  of  central  artenes,  which  have,  however,  a  very  limited  dis- 


fiuoUJ  artery,  Motor  Aphasin.  Sotlrnlni; 
■nl  of  (])  uicUiiin  parietal  artery.  IDuretl. 
mporal.  from  ini-olvcmenl  of  (4)  putlfTlor 
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tributioD.    Thej^  pierce  the  inner  part  of  the  anterior  perforated  apace  and 
supply  the  anterior  extremity  of  the  caudate  nucleus. 


Bbovtns  comiDoii  locallon of  hemorrtMgai  mkI  aoftenlngi.  Areu  eupplled  y>j .  AH  L.S.  LeotLcnlkr 
■KMe.  JrtL.O.  Lenticular-optic  arlerln.  Art  O.S.  IVMero-centnl  aileries.  In  hamorTtwge  tbne 
UiDlu  ue  oflfla<xoecd«il :  ImoRenlngiiat  loofteii.  lu  aonealnK  or  hemorrtaage of  tbe  ttuUuuui 
Unot.  the  utefla  optic  eitcnu  or  the  parfbrkUDguterisirtoni  the  choroid  pleiua  may  belDvolvad. 

The  Cortiaif  ArUrifjt.  (Plate  I.)  The  three  great  cerebral  arteries  above 
deferred  to,  besides  giving  off  these  groups  of  central  branches,  send  larger 
branches  over  the  surface  of  the  entire  cerebral  hemispheres.  The  veaaela  are 
distributed  in  the  pia  mater,  and  from  this  membrane  they  send  dovn  arteries 
into  the  cortex  and  white  matter  of  the  brain.  These  are  called  the  cortical 
arteries.  They  are  practically  the  terminal  braucbes  of  the  tp^at  cerebral 
Arteries.  These  vessels  have  each  a  somewhat  distinct  area  of  the  cortex 
Vrhtch  they  supply  with  blood.  Thus  the  anterior  cerebrals  supply  the  larger 
ftart  of  the  frontal  lobe  ;  the  middle  cerebral  supplies  the  central  couvolu- 
tioiis  and  island  of  Reil,  and  some  of  the  temporal  and  parietal  lobe;  the 
(xirtterior  cerebral  supplies  the  occipital  and  part  of  the  temporal  lobe.  The 
three  great  arteries  do  not  anastomoee  with  each  other  in  their  cortical  dis- 
tribution to  any  great  extent,  but  a  degree  of  anastomosis  does  exist,  so  that 
vhen,  for  example,  some  of  the  branches  of  the  anterior  cerebral  are  plugged 
a  certain  amount  of  blood  may  be  fumishe<l  vicariously  by  the  middle  cere- 
bral. The  cortical  arteries  leave  the  pia  and  pass  directlv  into  the  convolu- 
tions at  nearly  a  right  angle  with  the  membrane  from  which  they  start.  There 
are  two  seta  of  these  cortical  arteries— one  small  and  short,  which  supplies  the 
gray  matter  of  the  cortex,  and  known  as  the  cortical  arteries  proi>er;  the 
uteries  of  the  other  set  are  longer,  pass  deep  into  the  white  matter  of  the 
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hemispheres,  and  are  known  as  the  long  or  medullary  arteries.  The  short  or 
cortical  arteries  proper  are  smaller,  measuring  from  0.005  to  0.003  mm.  in 
diameter ;  the  long  arteries  or  medullary  arteries  measure  from  0.08  to  0.14 
mm.  and  are  from  3  to  4  cm.  in  length.  One  of  these  often  passes  down 
along  the  axis  of  the  convolution.  Both  kinds  of  arteries  anastomose  freely 
in  their  finer  branches. 

From  the  anatomical  arrangement  it  is  believed  that  the  intra- vascular 
pressure  is  less  in  the  gray  than  in  the  white  substance.  The  blood  from 
the  arteries  of  the  pia  mater  leaves  the  capillaries,  enters  small  veins,  and 
passes  for  the  most  part  upward  in  veins  that  lie  in  the  pia.  Toward  the 
lon^tudinal  sinus  most  of  the  vessels  enter  the  posterior  portion  of  the  sinus 
and  in  a  direction  forward  and  upward,  that  is,  against  the  current  in  the 
sinus.  The  course  of  the  blood  current  is,  therefore,  opposed  both  to  gravi- 
tation and  to  venous  flow.  The  veins  as  they  leave  the  pia  and  arachnoid 
in  the  neighborhood  of  the  longitudinal  sinus  pass  through  the  arachnoid 
cavity,  and  in  many  cases  enter  the  substance  of  the  dura  and  run  through 
that  a  short  distance  before  emptying  into  the  longitudinal  sinus.  It  is 
thought  that  at  this  point  where  the  vems  pass  from  the  pia-arachnoid  to  the 
dura  the  venous  trunks  are  subjected  to  an  extra  amount  of  strain,  owing 
to  the  fact  that  the  brain  is  movable  while  the  dura  mater  is  immovable ; 
consequently,  at  this  point,  the  veins  can  be  more  easily  ruptured. 

The  Circle  of  Willis.  The  arteries  at  the  base  of  the  brain  (see  Plate  II.) 
form,  as  I  have  stated,  the  circle  of  Willis.  This,  in  its  typical  form,  is  made 
up  of  the  anterior  communicating,  the  anterior  cerebrals,  the  middle  cerebral 
or  two  carotids,  the  two  posterior  communicating,  and  the  posterior  cerebrals. 
This  arrangement  occurs  in  over  three-fourths  of  the  cases.  The  trunk  of  the 
basilar  artery  averages  very  nearly  in  size  that  of  one  internal  carotoid,  that 
.  is  to  say,  it  furnishes,  supposing  the  pressure  to  be  equal,  one-third  of  the 
blood  supply  to  the  brain  (Ehrmann). 

We  thus  see  that  the  cerebral  hemispheres  are  supplied  in  the  main  by 
three  large  arteries — the  anterior,  middle,  and  posterior  cerebrals;  that 
these  give  off  at  their  origin  various  groups  of  small  arteries  which  pass 
directly  up  into  the  centre  of  the  brain,  supplying  the  basal  ganglia  and 
adjacent  parts,  and  known  as  the  central  arteries.  We  see  also  that  these 
three  great  arteries  send  the  most  of  their  blood  to  the  cortical  substance  of 
the  hemispheres,  being  distributed  in  the  pia  mater  covering  these  parts,  and 
that  each  one  of  the  three  great  arteries  has  its  own  special  area  of  distri- 
bution. 

Hind-Brain  Arteries.  The  pons-meduUa  and  cerebellum,  constituting 
the  hind-brain,  are  supplied  by  tne  branches  of  the  vertebral  arteries.  These 
vessels  enter  the  skull  through  the  foramen  magnum,  and  bending  from  the 
side  toward  the  front  of  the  medulla  oblongata  unite  in  the  middle  line  at 
the  lower  border  of  the  pons-varolii  to  form  the  basilar  artery.  This  runs 
forward  along  the  median  line  and  extends  from  the  lower  to  the  upper 
border  of  the  pons,  along  the  median  groove  in  which  it  lies  under  cover  of 
the  arachnoid.  At  the  ui)per  border  of  the  pons  it  divides  into  the  two  pos- 
terior cerebral  arteries.  The  vertebral  arteries  within  the  skull  send  off  a 
small  artery  to  the  dura  mater  known  as  the  posterior  meningeal.  They 
send  off  also  spinal  arteries  and  numerous  small  arteries  which  are  known 
as  bulbar  branches,  which  supply  the  medulla  oblongata.  The  vertebral 
arteries  also  give  off  the  inferior  cerebellar  artery  which  supplies  the  infe- 
rior surface  of  the  cerebellum.  The  basilar  artery  gives  off  transverse 
arteries  on  each  side  which  pass  outward,  supplying  the  pons,  and  it  gives 
off  also  the  anterior  and  the  superior  cerebellar  artenes. 

Veins.    I  have  already  stated  that  the  blood  from  the  convexity  and  me- 
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dian  surface  of  the  cerebral  hemispheres  passed  into  veins  which  had  a  direc- 
tion upward  and  forward,  and  which  finally  emptied  into  the  longitudinal 
sinus.  These  veins  are  known  as  the  super-cerebral  veins.  The  blood  from 
the  inferior  and  lower  surfaces  of  the  nemispheres  enters  veins  which  pass 
to  the  cavernous,  superior  petrosal,  and  lateral  sinuses.  One  of  these  ves- 
sels is  particularly  large,  and  is  known  as  the  middle  cerebral  or  Sylvian  vein  ; 
it  runs  along  the  fissure  of  Sylvius  to  end  in  the  cavernous  sinus,  and  collects 
blood  from  the  frontal,  parietal,  and  temporal  lobes.  The  blood  from  the 
central  arteries  may  be  said  in  general  to  pass  into  veins  which  are  in  connec- 
tion  with  the  veins  of  Galen,  or  the  Galenic  system,  and  which  end  in  the 
straight  sinus.  The  blood  from  the  cerebellum  passes  into  the  superior 
cerebellar  veins  which  run  to  the  straight  sinus  and  the  veins  of  Galen  in 
part,  and  in  part  to  the  superior  petrosal  and  lateral  sinuses.  On  the  under 
surface  of  the  cerebellum  the  blood  passes  into  the  inferior  cerebellar  veins, 
which,  together  with  the  veins  from  the  medulla  oblongata  and  pons,  carry 
blood  into  the  inferior  petrosal,  lateral,  and  occipital  sinuses. 

General  Faets  Regarding  the  Circulation  in  the  Brain,  The  size  of  the 
different  trunks  of  the  brain  arteries  is  a  matter  which  has  been  studied  by 
various  authors.  Bevan  Lewis,  investigating  the  average  diameters  in  45 
cases  of  the  insane,  found  that  the  right  vertebral  had  an  average  diameter 
of  3.147  mm. ;  the  left,  3.42  mm.  The  diameter  of  the  basilar  was  3.82 
mm. ;  of  the  right  carotid,  3.951  mm. ;  of  the  left,  4.002  mm.;  the  right  middle 
cerebral,  3.133  mm. ;  and  the  left,  3.55  mm.  The  diameter  of  the  internal 
carotids  is  given  by  Grerhardt  as  4  mm. ;  that  of  the  vertebrals,  as  3.5  mm. 
Lowenfeld  has  found  that  often  the  width  of  the  brain  vessels  rises  and  falls 
with  the  width  of  the  aorta,  and  that  not  rarely  abnormallysmall  brain  arter- 
ies occur  in  otherwise  well-developed  arterial  systems.  He  finds  also  that 
the  left  carotid  is  usually  wider  than  the  right. 

The  pressure  in  the  internal  carotid  arteries  is  estimated  by  Grerhardt  to 
be  about  150  mm.  Mendel  finds  experimentally  that  the  pressure  in  the 
central  or  striate  arteries  is  not  mucn  less  than  that  in  the  carotids,  while 
the  pressure  in  the  cortical  arteries  is  very  materially  less.  MendePs  inves- 
tigations, however,  were  made  with  an  artificial  system  of  vessels,  and  it  is 
doubtful  if  they  can  be  strictly  applied  to  the  living  subject. 

Etiology.  Age,  It  is  generally  conceded  that  at  the  time  of  birth  and 
during  the  first  two  years  of  life  tnere  is  a  considerable  predisposition  toward 
intra-cranial  hemorrhages.  Gowers  states  that  among  1000  persons  living 
in  the  first  decade  of  life  1.8  will  have  an  intra-cranial  hemorrhage.  In  a 
table  showing  the  annual  number  of  deaths  from  apoplexy,  including  hemor- 
rhage and  acute  softening,  in  the  city  of  New  York  from  1866  to  1893 
inclusive — a  table  which  was  kindly  inrnished  me  by  the  New  York  City 
Board  of  Health — I  find  that  in  the  first  year  of  life  the  deaths  from  apo- 
plexy range  from  15  to  20  in  a  population  of  one  and  a  half  millions.  For 
example,  in  1868,  among  a  total  of  356  cases  of  apoplexy,  15  occurred 
during  the  first  year  of  life.  In  1886  there  were  20  cases  in  a  total  of  762, 
and  in  1893,  18  ca.ses  in  a  total  of  1171.  This  mortality-rate  drops  very 
rapidly  after  the  first  year,  so  that  by  the  fourth  year  there  were  often  no 
cases  of  apoplexy  reported,  and  practically  none  l>egan  to  occur  until  after 
the  fifteenth  year.  The  number  of  deaths  from  apoplexy,  then,  Ixjgins  to  rise 
ver}'  rapidly  after  the  twenty-fifth  year,  ana  reacnes  its  maximum  in  the 
deca<le  between  forty-five  and  fifty-five.  It  then  gradually  sinks  to  the 
eighty-fifth  year,  after  which  very  few  cases  occur.  The  statistical  tables 
obtaincfl  from  boards  of  health  show  pretty  accurately  the  number  of  deaths 
from  intra-cranial  hemorrhage  in  the  first  yeiir  of  life ;  but  after  that  time 
they  are  of  less  value,  because  distinctions  between  hemorrhage  and  soften- 
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ing  are  not  made.  In  a  statistical  table  of  forty-five  cases  of  cerebral  hemor- 
rhage, prepared  by  myself,  I  found  that  the  greatest  number  of  cases  occurred 
between  the  ages  of  thirty-one  and  fifty,  and  these  may  be  considered  as  the 
apoplectic  decades.  My  own  table  includes  only  hemorrhages  of  the  central 
arteries ;  the  cases  of  meningeal  hemorrhage  are  excluded  for  the  reason 
that  many  of  them  are  traumatic,  and  cannot  be  fairly  introduced  : 

Central  Hemobbhaobs,  Including  Mid-  and  Hind-bbain. 

Age.  Cate$. 

10  to  20 1 

21  ••  30 6 

31  '•  40 10 

41  •'  50 9 

61  •*  60 6 

64  "  70 8 

71  "  80 9 

Total 45 

The  age-curve  of  cerebral  hemorrhage,  then,  starts  rather  high,  drops 
during  the  first  year  of  life  rapidly,  sin&  almost  to  a  normal  line  until  the 
age  of  fifteen,  gradually  rises  to  the  age  of  twenty-five,  and  reaches  its 
height  at  the  age  of  forty-five  to  fifty-five,  then  sinks  gradually  to  the  age  of 
seventy-five,  after  which  time  cerebral  hemorrhages  rarely  occur.  This  age- 
curve  differs  somewhat  from  that  given  by  the  French  observer,  Gintrac,  and 
places  the  maximum  period  somewhat  earlier  than  that  given  by  Gowers ;  it 
IS  correct,  however,  at  least  for  the  locality  of  New  York.  It  is  possible 
that  in  rural  and  more  temperate  neighborhoods  hemorrhages  occur  some- 
what later  in  life. 

Sex,  Hemorrhage  occurs  oftener  in  men  than  in  women,  and  the  propor- 
tion of  males  in  my  experience  is  greater  than  that  given  by  other  observers, 
namely,  about  two  to  one. 

As  to  raccy  I  do  not  know  that  any  statistics  have  been  collected  which 
will  have  a  very  wide  range  of  value.  In  a  statistical  report  of  the  Mutual 
Life  Insurance  Company,  prepared  by  Dr.  Winston,  and  covering  a  long 
period  of  years,  it  was  shown  that  diseases  of  the  heart  and  bloodvessels 
and  apoplexy  occurred  rather  more  fr^uently  in  the  English  race.  In 
this  city  it  occurs  more  frequently  in  the  Irish  race,  but  this  is  doubtless  due 
to  the  preponderance  of  that  nationality  in  our  drinking  population. 

Oceupatian,  It  is  frequently  stated  that  occupations  caUing  for  excessive 
muscular  strain  tend  to  predispose  to  apoplexy;  this,  however,  is  not  in 
accordance  with  my  experience.  Apoplexies  occur,  to  be  sure,  in  coachmen 
and  drivers,  and  sometimes  in  laboring  men ;  but,  on  the  whole,  they  are 
found  more  frequently  among  mechanics  and  artisans,  salesmen,  and  those 
who  lead  a  more  or  less  in-door  life,  accompanied  with,  if  anything,  only 
moderate  exertion. 

Climate.  Cerebral  hemorrhage  is  more  frequent  in  temperate  than  in 
tropic  climes,  more  common  in  winter  than  in  summer. 

Mereditary  lujiuetice.  Undoubtedly,  there  is  a  hereditary  influence  in  a 
small  proportion  of  cases.  This  influence  is  shown  in  a  tendency  to  arterial 
and  renal  diseases,  rather  than  in  a  distinct  inheritance  of  apoplectic  attacks. 

Alcoholism,  Of  all  the  single  predisposing  causes  to  hemorrhage  chronic 
alcoholism  takes  the  first  rank.  The  excessive  indulgence  in  alcohol  for  a 
number  of  years  produces  arterial  disease,  thickening  of  the  meninges,  and 
atrophy  of  the  brain,  with,  in  many  instances,  a  terminal  condition  of 
cerebral  hemorrhage.  The  moderate  indulgence  in  alcohol  in  persons  not 
especially  predisposed  to  arterial  disease  has  no  particular  influence  in  lead- 
ing to  apoplexy. 
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The  use  of  tobacco  I  have  found  in  two  eases  to  have  acted  as  an  apparent 
predisposing  cause,  but  no  general  statement  can  be  made  as  to  the  specific 
effect  of  tobacco  as  a  factor  in  predisposing  to  cerebral  hemorrhage ;  on  the 
contrary,  its  moderate  use  would  perhaps  have  the  opposite  effect,  on  account 
of  its  tendency  to  relax  the  vasomotor  tonus.  Gout  is  a  predisposing  cause, 
but  rheumatism  is  not. 

Next  to  alcohol,  syphilis  is  perhaps  the  most  potent  factor  in  predisposing 
to  cerebral  hemorrhage,  although  it  much  more  often  leads  to  thromboses 
and  softening  than  to  rupture  of  the  vessels.  Among  179  cases  of  apoplexy 
I  found  sypnilis  to  be  present  in  about  one-fourth  of  the  cases.  Among 
these,  however,  there  was  a  large  number  of  acute  softenings,  so  that  I  esti- 
mate syphilis  to  be  the  cause  of  less  than  one-sixth  of  the  total  number  of 
cases  of  cerebral  hemorrhage. 

The  bloodvessels  of  the  brain  sometimes  rupture  as  a  consequence  of  the 
fatty  changes  produced  in  the  walls  by  acute  infectious  fevers,  so  that  we 
may  have  intra-eranial  hemorrhage  following  scarlatina,  measles,  whooping- 
cough,  etc.,  though  these  are  rather  rare  sequelae.  Cerebral  hemorrhage  also 
sometimes  complicates  attacks  of  pupura  hemorrhagica  and  scurvy. 

The  exciting  causes  of  intra-cranial  hemorrhage  are  sometimes  violent 
exertion,  such  as  lifting  a  heavy  weight,  straining  at  stool,  or  it  occurs  as  the 
result  of  great  mental  excitement,  and  in  coitus ;  still,  the  great  majority  of 
cases  are  not  brought  on  in  this  way.  The  vessels  often  rupture  while  a 
person  is  engaged  in  eating,  or  talking,  or  walking  quietly.  In  my  experi- 
ence, bloodvessels  do  not  rupture  during  sleep,  as  is  often  supposed,  the 
attacks  of  apoplexy  occurring  during  sleep  being  almost  always  due  to 
thrombosis  and  softening.  One  of  the  most  frequent  exciting  causes  is 
indulgence  in  alcohol,  and  it  is  a  common  experience  in  hospitals  to  have 
patients  brought  in  who  are  both  drunk  and  hemiplegic,  the  hemiplegia  being 
the  termination  of  some  debauch.  Falls  and  blows  on  the  head  may  also 
be  considered  as,  at  times,  causes  of  intra-cranial  hemorrhage,  although  in 
most  instances  the  hemorrhage  is  in  these  cases  due  to  rupture  of  meningeal 
vessels. 

Symptoms.  The  immediate  symptoms  of  an  attack  of  apoplexy  vary 
somewhat  in  accordance  with  the  extent  and  location  of  the  hemorrhage. 
In  an  ordinary  case  of  cerebral  hemorrhage  the  phenomena  are  somewhat 
as  follows :  The  patient  is  often  feeling,  at  the  time  of  the  occurrence,  quite 
well ;  in  some  instances,  however,  his  attack  is  preceded  by  sensations  or  fiil- 
ness  in  the  head,  perhaj)*  slight  nose-bleed,  sometimes  a  somewhat  persistent 
headache.  He  may  have  had  insomnia  for  a  few  nights,  or  disturoed  sleep 
and  bad  dreams,  and  may  have  suffered  from  feelings  of  numbness  and  prick- 
ling in  one  side  of  the  body.  These  premonitory  symptoms,  however,  are 
much  more  frequently  associated  with  thrombosis  and  softening  than  they 
are  with  intra-cranial  hemorrhage.  With  or  without  such  premonitory  symp- 
toms, the  patient  suddenly  experiences  a  feeling  of  ftilness  and  dizziness  in 
the  head,  and  then  falls  down  unconscious.  He  is  lifted  into  the  bed,  and 
then  found  to  l>e  suffering  with  a  paralysis  of  one  side  of  the  body ;  this 
paralysis  involving  the  arm  and  leg,  and  to  some  extent  the  face.  The  eyes 
are  partly  closed  ;  the  face  is  flushed ;  the  heart  beats  slowly  (50  to  60  per 
minute)  ;  the  pulse  feels  hanl  and  full ;  the  carotids  can  be  distinctly  felt,  and 
perhaps  seen  throbbing  in  the  neck ;  the  respiration  is  slow  and  stertorous. 
On  the  paralyzed  side  the  cheek  is  blown  out  with  each  expiration.  On  lift- 
ing the  paralyzed  arm  it  falls  helpless  to  the  side,  and  if  the  leg  is  drawn  up 
it  also  drops  down  limply  upon  the  bed  again.  On  pricking  or  pinching  the 
patient  some  manifestation  of  consciousness  is  shown  ;  the  leg  may  he  jerked 
up  slowly,  but  the  arm  often  remains  helpless,  and  the  patient  simply  carries 
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the  sound  arm  over  and  tries  to  push  away  the  hand  of  the  person  who  i; 

Ills  of  f 

maybe, 
than  the  other,  the  pupil  being  more  contracted  on  the  sound  side  than  on  that 


producing  the  paiiifiil  irritation.    The  pupil _  ._  ____  ^ 

tractedand  rather  immobile,  and  one  pupil  may  be,  and  often  is,  a  little  largei 


f  the  eves  are  generallr  con- 


which  is  paralyzed.  On  taking  the  temperature  in  the  rectum  it  may  be  found 
that  it  has  fallen  two  or  three  degrees,  being  96°  or  97°  F.,  though  this  is  not 
always  the  case  ;  in  four  or  five  hours  it  will  be  found  about  normal,  or  a  degree 
higher  than  norroat,  and  it  continues  thus  for  twelve  or  twenty-four  hours  after 
the  onset  of  the  disease.  It  will  be  about  one  degree  higher  on  the  paralTze<] 
side  than  on  the  sound  side.    (See  Fig.  115.)     The  iwtient  may  continue  in 
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this  comatose  or  semi-comatose  condition  for  several  hours  or  a  day;  he 
gradually,  however,  becomes  more  conscious,  recognizes  friends,  answers 
simple  questionii,  begins  to  swallow  food,  and  shows  a  general  improve- 
ment in  symptoms.  At  the  end  of  twenty-four  hours  he  may  be  aole  to 
move  the  1^  a  little,  and  j^erhaps  the  arm.  The  breathing  is  less  stertorous, 
and  the  pulse  has  become  more  rapid,  and  regular  and  softer.  Within 
three  days,  if  the  patient  is  going  to  recover,  he  will  have  regained  lar^ly 
his  consciousness,  and  with  it  some  slight  mobility  on  the  afiected  side. 
With  retuniing  consciousness  it  mav  be  found  that  there  is  loss  of  sensation 
upon  the  pamlyzeil  side,  but  this  is  rarely  complet«  unless  the  hemorrhage 
is  a  must  severe  one.  By  the  third  day  the  apoplectic  patient  b^ins  to  show 
evidences  either  of  a  recovery  from  the  attack  or  a  fatal  issue.  In  the  former 
case  there  is  a  subsidence  of  the  tendency  on  the  part  of  the  temperature  to 
rise,  both  in  the  rectum  and  on  the  paralyzed  side ;  in  other  words,  the  uni- 
lateral disturbance  of  temiierature  becomes  less,  consciousness  ^radimlly  re- 
turns, and  the  paiicnt  is  able  to  s])eak,  to  describe  his  condition,  and  to 
understand  the  cunver.'^tion  addre.^'sed  to  him.  The  paralysis  improves 
slightly,  although  it  still  remains  verj-  considerable,  and  by  tnia  time  there 
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may  be  a  slight  increase  in  the  deep  reflexes  of  the  affected  side.  The  pulse 
becomes  normal,  the  pupils  even,  the  patient  swallows  and  digests  his  food. 
There  is  a  steady  improvement  in  all  symptoms,  until  at  the  end  of  from 
four  to  six  weeks  he  has  reached  a  very  considerable  degree  of  recovery.  At 
this  period  he  enters  upon  what  might  be  called  the  chronic  stage,  which  I 
will  describe  later.  In  cases  in  which  the  lesion  is  in  the  left  hemisphere  the 
patient  has  a  disturbance  in  the  faculty  of  language,  known  as  aphasia ;  he 
IS  unable  to  express  his  ideas,  although  he  understands  what  is  said  to  him  ; 
or,  on  the  other  hand,  he  may  be  able  to  talk  a  little,  but  he  skips  various 
words  and  puts  them  together  wrongly,  and  is  in  a  condition  which  is  known 
as  paraphasia;  or,  finafiy,  he  may  oe  able  to  talk  intelligently,  and  express 
his  wants  by  writing,  but  he  is  unable  to  understand  what  is  said  to  him, 
and  is  unable  to  read.  This  condition,  which  is  known  as  sensory  aphasia, 
is  often  associated  with  some  degree  of  anjesthesia  on  the  paralyzecl  side,  and 
with  some  hemianopsia.     (See  article  on  Aphasia,  page  432.) 

If  the  patient  at  the  end  of  the  third  day  does  not  begin  to  improve,  new 
symptoms  develop.  His  temi)erature  begins  to  rise  again  until  it  may  reach 
in  a  few  days  102°  or  103°,  being  still,  as  a  rule,  a  little  higher  on  the  par- 
alyzed side.  He  l)ecomes  unconscious  again,  or  lies  in  a  state  of  muttering 
delirium,  being  restless,  throwing  his  sound  limbs  about,  pressing  his  hand 
to  his  head,  apparently  suffering  from  pain.  He  will  often  in  this  condition 
|>as8  his  feces  involuntarily,  the  mouth  oecomes  foul  with  saliva,  and  degluti- 
tion is  often  difficult.  The  restlessness  and  delirium  may  pass  into  a  condi- 
tion of  coma,  and  in  this  state  the  patient  dies  within  four  or  five  days  or  a 
week.  Sometimes  the  patient  lingers  on  a  week  to  ten  days,  but  rarely  over 
this  latter  period  of  time.  In  many  instances,  a  pneumonia  develops  which 
seriously  complicates  the  condition  and  hastens  the  end. 

The  i)henomena  of  an  attack  of  apoplexy  vary,  as  I  have  already  stated, 
in  accordance  with  the  extent  and  location  of  the  hemorrhage ;  but  when  the 
hemorrhage  is  extensive  it  usually  breaks  into  the  ventricles,  and  then  is 
almost  uniformly  fatal,  and  the  symptoms,  when  this  occurs,  are  those  which 
I  have  just  described  as  being  characteristic  of  an  ordinar}'  fatal  attack  of 
hemorrhagic  apoplexy. 

Special  Symptoms  in  Accordance  iciih  Lomtion  of  Hemorrhage,  When  the 
lesion  is  in  the  frontal  lobe  there  are  at  first  the  usual  symptoms  of  an 
attack  of  aiK)plexy,  but  without  very  much  hemiplegia.  The  patient  gradually 
recovers  from  unconsciousness,  and  is  found  to  have  only  a  moderate  degree  of 
l>aralysis.  This  rapidly  improves,  and  if  then  the  hemorrhage  does  not  ex 
tend  he  may  gradually  come  out  of  the  attack  with  comparatively  slight 
motor  disturbance.  In  many  cases,  however,  the  hemorrhage  in  the  frontal 
lol)e  gradually  extends  back,  so  that  in  a  day  or  two  hemiplegia  does  come 
on,  or  the  bhunl  breaks  into  a  lateral  ventricle,  producing  a  severer  apo- 
)lectic  state  than  existed  at  first.     Frontal  lobe  hemorrhages  may  therefore 

hmg  to  that  class  of  cases  in  which  patients  have  what  is  first  considered 
a  niihl  apoplectic  attack  with  a  later  severe  and  fatal  recurrence  of  it. 

Sometimes  the  hemorrhage  occurs  in  the  occipital  ixnd  back  part  of  the  parie- 
tal lobe:*.  In  that  case  the  liemij)logia  is  not  very  marked,  and  the  leg  is  more 
affected  than  the  arm  or  face.  There  is  with  this  condition  also  a  good  deal 
of  hemianiesthesia,  and,  jx^rhaps,  heniiataxia.  If  the  lesi(m  is  on  the  left 
side  there  is  a  disturi)ance  of  the  mechanism  of  language,  causing  aphasia. 
A  test  of  the  field  of  vision,  if  it  can  Iw  made,  often  shows  a  hemianopsia. 
Hemorrhages  of  this  kin<l  are  rare;  the  pathological  conditicm  l)eing  usually 
thrombosis. 

In  some  cases  hemorrhages  occurring  in  any  j)art  of  the  cerebrum  burst 
through  the  cortex,  and  the  blood  is  poured  out  into  the  subanichnoid  and 
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arachnoid  cavities.  If  this  occurs  convulsions  almost  invariably  result,  and 
these  convulsions  involve  chiefly  the  side  opposite  the  lesion.  A  case  of 
apoplexy,  therefore,  which  is  complicated  in  a  day  or  two  by  an  attack  of 
unilateral  convulsions  is  probably  one  in  which  the  hemorrhage  has  burst 
through  the  cortex. 

Sometimes  the  hemorrhage  attacks  especially  the  poeterior  basal  aan^liay 
destroying  the  optic  thalmni  and  parts  of  the  tubercula  quadrigemina.  If 
this  is  the  case,  and  particularly  ir  the  quadrigemina  are  affected,  there  will 
be  paralysis  of  some  of  the  eye-muscles,  with  ptosis  and  contraction  or  dila- 
tation of  the  pupils ;  also  hemiansesthesia  and  some  hemiplegia.  Such  cases 
are  usually  promptly  fatal. 

Ingravescent  Apoplexy.  There  is  a  form  of  cerebral  hemorrhage  which  has 
been  described  as  having  a  special  symptomatology,  and  is  known  as  ingra- 
vescent or  progressive  apoplexy.  Dr.  Broadbent  first  reported  six  case  of 
this  type,  and  later,  cases  have  been  reported  by  Puesch,  Mills,  MacBride, 
and  myself.  In  this  form  of  apoplexy  the  patient  is  siezed  with  sudden 
headache  and  vertigo,  sometimes  with  vomiting,  but  without  loss  of  con- 
sciousness. Complete  hemiplegia  with  hemiansesthesia  rapidly  sets  in  ;  in  the 
course  of  twenty-four  hours  the  patient  becomes  somnolent  and  stupid, 
and,  finally,  comatose.  Death  occurs  at  the  end  of  three  to  five  days,  with 
characteristic  disturbances  of  respiration  and  with  rise  of  temperature.  In 
this  form  of  apoplexy  it  has  been  found  that  the  vessel  ruptured  is  one  of  the 
branches  of  the  external  lenticular  artery  and  that  the  hemorrhage  lies 
mainly  at  first  in  the  external  capsule,  cleaving  forward  and  backward 
through  the  white  matter,  but,  finally,  breaking  into  the  lateral  ventricle. 
The  special  characteristic  of  these  cases  is  that  they  begin  without  loss  of 
consciousness,  and  that  they  steadily  progress,  and  tlie  special  importance  of 
recognizing  them  lies  in  the  fact  that  if  it  be  possible  by  treatment  to  stop 
the  hemorrhage  the  patient  may  be  saved,  for  the  cases  would  get  well  if  the 
hemorrhage  did  not  finally  break  into  the  lateral  ventricles. 

Cortical  Hemorrhage.  Primary  hemorrhages  into  the  substance  of  the 
cortex  of  the  brain  are  very  rare  unless  they  are  the  result  of  trauma,  and 
if  this  factor  is  present  the  location  of  the  trouble  is  more  easily  determined. 
The  symptoms,  when  the  hemorrhage  is  in  the  cortex,  are  almost  always  those 
of  localized  convulsions,  for  hemorrhages  that  occur  primarily  in  the  cortex 
are  always  small.  Thus,  a  hemorrhage  occurring  into  the  motor  area,  in- 
volving the  arm,  will  be  associated  with  convulsive  movements  of  that  ex- 
tremity. Besides  these  local  convulsions,  however,  the  patient's  conscious- 
ness is  usually  seriously  disturbed ;  he  may,  in  fact,  be  semi-comatose  most 
of  the  time,  this  condition  being  internipted  by  frequent  local  spasms. 

Pons  Hemorrhage.  Hemorrhages  into  the  po)u  are  very  rare  and  usually 
small.  They  are  accompanied  with  initial  loss  of  consciousness  and  with 
8}>asmodic  jerking  movements  of  the  limbs,  more  particularly  of  the  legs. 
The  pupils  are  often  contracted  and  the  respiration  slow.  There  may  be  some 
disturbance  in  sensation  and  some  hemiplegia ;  there  is  almost  always  a  rise 
of  tenii)erature  from  102°  to  103°  or  104°.  The  hemorrhages  are  usually 
fatal. 

While  hemorrhage  into  the  pons  does  occasionally  occur,  hemorrhage  in 
the  medulla  oblongata  is  very  much  more  rare,  acute  lesions  of  this  part 
being,  as  a  rule,  due  to  obliteration  of  the  arteries  and  softening.  If  the 
hemorrhage  in  these  parts  is  in  anywise  considerable,  death  rapidly  ensues ; 
if  only  moderate  in  amount,  there  is  even  then  serious  disturoance  in  the 
functions  of  the  cranial  nerves,  producing  paralysis  of  the  throat  and  tongue 
muscles  and  disturbancei^  in  circulation  and  respiration.  Hemiplegia  and 
hemiansesthesia  also  occur. 
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Bmmrrkoffe  ini«  (At  rtrrMliim  is  not  verj'  uncommon,  b  ,fliti 

>  iMcuh.     LrOffi  of  consciousness  occurs  almost  iavariablv,  a  iv  I 

h  itnnyhfji*,  bitt  this  is  not  nlwaje  the  cas«.     Very  oheii  latk 

Hptr  he  in  n  stat?  of  profound  coma,  with  i^rtoroue  reapirai        and  C 
nM«d  [Mpik.     Vomiting  occurs  in,  it  is  said,  half  the  cases,  jut  I  h 
wcrobneTTed  it,  nor  has  it  be«n  noted  in  any  of  the  patients  brought  -■ 
BAme  Hospital.    Cerebellar  hemorrhages  are  apt  to  burst  into  the  four 
n«Btrir4e  iind  produce  death. 
Meninnrnt  nemorrhagut  are  considered  elsewhere.     (See  page  362.) 
The  niimtive  frequeucv  with  which  diflerent  parte  of  the  Drain  are  aStc 
J^  lHBK>rrhag«,  ta  iJiowu  by  niv  statistics,  is  as  follows :  First,  bemorrha^^^ 
ivralTinc  the  baaal  ^uglia  and  breaking  into  the  ventricles.    Next  in  order. 
hamarthm^em  involTiu^  the  corpue  striatum  and  vicinity.    Nest,  hemorrhaj 
ti  tbc  meninges ;  then  hemorrtiages  into  the  cerebellum,  and  last,  in  abc 
f  Wfiad    order    of  frequency,  ben  be  uptic  thalamus,  corjH:- 

,,  ffBadrigemiiui,  and  pons  varolii,  )f  intra-cranial  bemorrliugc^ 
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'  the  Chronic  Stage  a.    About  two-thirds  of  the  per- 

bttacked  with  cereb  irraage  recover  from  tbe  immediBte 

A-fter  paeeiog  through  luc  Ejuiotoms  that  are  connected  with  the 

■ttwk   th^y  irradufllty  improve,  aud  at  the  end  of  fnitn  four  to  eight  weeks 

eawr  ujh.>u  what  is  termeii  tbe  chronic  stage  of  the  disfa*e.     The  [mtieut  is 

then  commonly  spoken  of  as  a  sufferer  from  hemiplegia  or  a  "  heniiplegic," 

aiKx  kemipl^a  is  tbe  striking  and  important  symptom  iu  tlie  case.    The 

faralvsis    which  had  at  first  affected  the  whole  of  one  si{le,  so  that  the 

psli«ni  wa.s,  perhaps,  barely  able  to  move  the  arm  and  leg,  has  now  become 

fi  much  diminished  that  be  can  walk  and  use  this  arm  somewhat,  while  the 

fmett  »ie«nas  almost  entirely  well.    Tbe  paralysis,  iu  almost  all  cases,  disappears 

Ua  the  greatest  extent  from  the  face,  so  tliat  it  can  only  l>e  detected  by  a  close 

in^jfedioD  of  tbe  facial  movements,  there  beinc,  jierbajw,  a  slight  diminution 

in  the  inneiration  of  the  lower  muscles  of  the  face,  and  the  angle  of  the 

DfHiih  on  the  aflected  side  being  a  little  lower  than  that  on  the  sound  side. 

Pro*r\i»ion  of  the  tongue  will  sometimes  show  a  deviation  slightly  toward  the 

aflected  side.    The  control  of  the  orbicularis  [>alpebrarum  and  muscles  of 

(be  forehead  is  never  much  disturbed,  and  now  shows  no  disturbance  at 

all.     In  very  old  cases  a  certain  amount  of  contracture  may  set  In,  m  that 

tbe  angle  uf  tbe  mouth  on  tbe  a&cted  side  is  drawn  up,  and  when  tbe  t>atieDt 

laughs  tbe  iace  is  pulled  over  toward  the  paralyzed  side.     This  pbenomenuu 

is  {Mrticularly  frequent  in  hemiplegia  occurring  in  children.     The  itaralysis 

improves  next  in  amount  in  the  leg;  the  i>atient  is  able  to  stand  uwn  tbe 

once  paralyzed  limb ;  be  can  easily  extend  the  foot,  but  flexes  it  with  more 

difficulty.      Flexion  and  extension  of  the  leg  are  less  lierfect,  while  the 

control  of  the  thigh  muscles  is  most  limited  of  all,  not  l>ecause  there  is  a 

gT«at  degree  of  paralysis,  but  on  account  of  tbe  stiffness  of  the  part.     Tbe 

arm  recovers  least.     The  patient  is  able  to  swing  the  arm  as  a  whole  for- 
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ward  and  backward,  but  lie  can  raise  it  but  sli^tly ;  he  can  flex  the  forearm 
and  extend  it  with  a  fair  degree  of  strength.  The  moveroente  of  the  fin^rs 
and  hand  are  imperfect.     Flesion  is  fairly  well  preserved,  and  thej' patient 
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ing  cases  of  chronic  hemiplegia  that  it  is  the  extensor  muscles  of  the  toes  and 
leg  and  thigh,  also  the  extensors  of  the  fingers,  hand,  arm,  and  upper  arm 
which  are  more  involved. 

The  paralysis  in  both  arm  and  leg  is  made  verv  much  more  marked  by  the 
supervention  of  what  is  known  as  secondary  rigitfity  and  contractures.  Both 
the  rigidity  of  the  muscles  and  the  contractures  are  due  to  the  gradual  degen- 
eration of  the  voluntarv  motor  tract  in  the  brain  and  of  the  direct  and  crossed 
pyramidal  tracts  in  the  cord  (Fig.  116).  The  effect  of  this  degeneration  is 
to  lessen  the  inhibitory  activities  of  the  liigher  cerebral  centres,  and  as  a 
result,  an  excessive  amount  of  action  is  brought  to  play  upon  the  flesor 
groupe.  As  time  goes  on,  what  was  at  first  siiuply  stifliiei<e  and  rigidity  in 
the  affected  parts  becomes  a  fixed  condition  of  contraction,  or,  as  it  is  more 
commonly  called,  contracture.  These  contractures  affect,  as  I  have  said,  the 
flexor  groups,  causing  the  toes  to  be  drawn  down,  the  heel  to  be  elevated, 
and  the  foot  extended,  the  leg  to  be  flexed  slightly  upon  the  thigh  and  the 
thigh  slightly  upon  the  tnink.  In  the  arm  the  same  process  causes  a  ten- 
dency of  the  fingers  to  close  ui>on  the  palms,  of  the 
wrist  and  forearm  to  he  flexed,  and  of  the  up|ter  arm  f"-  ^''■ 

to  be  held  down  next  to  the  trunk.  There  is  finally 
pnxluced  a  condition  of  paralysis  and  contracture 
which  gives  to  the  attitude  an^  gait  of  the  patient 
a  characteristic  appearance  (see  Fig.  117).  He  walks 
elowlv,  swinging  the  toe  of  the  paralyzed  side  out,  so 
that  it  scrapes  the  floor,  forming  the  arc  of  a  circle  as 
he  goes  along.  The  arm  is  held  to  the  side,  the  hands 
are  closed,  the  body  is  also  slightly  bent  forward,  and 
the  position  may  be  considered  as  one  of  very  greatly 
exaggerated  senility.  The  muscles  of  the  truuk  are 
ver\'  slightly  affectWl  in  hemiplegia,  although  in  the 
early  stages  some  disturbance  may  be  noticed.  This 
is  due  to  the  physiological  law  that  all  muiiclfiii  which 
ad  *ynehronou*ly  upon  fymmetrkfil  parte  are  iiiiiei'- 
n(f«(  by  eiteh  side  of  the  &rain.  Thus  the  respiratorj- 
muscles  of  the  chest  and  abdomen  are  iimen'ate<l  on 
each  side  by  centres  in  each  half  of  the  brmn,  and 
when  the  centre  in  one  cerebral  hemisphere  is  de- 
stroyetl  the  function  is  assumed  bv  the  centre  on  the 
other  side.  It  has  been  shown,  however,  by  recent 
re^urches,  that  the  pyramidal  or  motor  tracts  do  not 
supply  the  onjMisitc  half  of  the  body  exclusively,  but 
that  some  fibres  go  to  the  nm^iclt*  of  the  same  side. 
As  the  result  of  this  there  is  always  in  hemiplegia  a 
certain  amount  of  imjuinncnt  of  power  even  upon 

the  mtind  uide.  Left  hemlplegl*  involving 

Along  with  the  paralysis,  rigiiUty  and  contractures         f»ce,ann.»iMi[eg. 
which  I  have  described,  there  develops  the  condition 

of  exaggeration  of  the  deep  reflexes.  The  patella  tendon  reflex,  the  triceps 
reflex,  and  the  Achilles  tendon  reflex  arc  cxaggerale<l.  Ankle  clonus  can 
be  obtained  in  most  coses.  During  the  acute  stage  of  apoplexy  the  super- 
ficial or  skin  reflexes  are  often  abolished  on  the  paralvzwl  side,  but  in  the 
later  stages  they  reappear,  an<l  become  exaggerates!  also.  Scratching  the 
sole  of  the  fi>ot  causes  quick,  Jerking  movemcnti'  of  the  leg.  Scratching  the 
inner  surface  of  the  thigh  produces  a  contraction  of  the  cremaster,  and  so  on. 

In  a  g<KHl  many  cases  there  is  a  slight  amount  of  heminna'sthesia  during  the 
early  stage  of  cerebral  apo]>lexies,  Init  this  almost  invariably  disappears  in  a 
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few  days,  or  weeks,  and  it  is  rare  that  any  aniesthesia  of  the  cutaneous  or  mus-  ^ 
cular  senses  is  obsen^ed.   Sometimes  patients  with  hemiplegia  suffer  from  pains   ^ 
in  the  affected  parts.   These  pains  are  at  times  associated  with  cramp-like  con-   ' 
tractions  of  the  arm  or  leg.   In  other  cases  they  are  burning,  tearing,  or  neu-   * 
ralgic  pains,  and  are  due  to  the  fact  that  the  lesion  irritates  some  part  of  the   < 
sensory  tract  or  sensory  centre  in  the  brain.     In  hemiplegia  of  adults  the  af-    i 
fected  side  does  not  waste ;  the  muscles,  though  but  little  used,  do  not  become    * 
smaller  to  any  notable  extent.     This  is  because  the  trophic  centres  for  these 
muscles  lie  in  the  spinal  cord — a  part  that  is  not  affected  in  the  disease,    i 
Once  in  a  while,  however,  we  find  marked  muscular  atrophy  in  cerebral    i 
hemiplegia,  though  the  cases  are  so  rare  that  they  may  be  considereil  freaks.    : 
When  atrophy  does  occur  it  is,  I  think,  usually  due  to  the  fact  that  the  motor 
cortex  is  mvolved.     In  very  bad  cas^  of  hemiplegia,  where  the  patient    i 
remains  so  paralyzed  that  he  is  for  the  most  part  bed-ridden,  some  atrophy 
takes  place,  though  this  affects,  as  a  rule,  both  sides.   In  these  cases  also  there 
may  develop  arthropathies,  that  is  to  sav,  a  knee-joint,  or  an  ankle,  or  an 
elbow  may  become  enlarged  and  show  evidences  of  exudation  and  of  prolifer- 
ation of  the  osseous  and  connective  tissues. 

The  patient's  general  bodily  functions  are  usually  carried  on  in  a  fairly 
normal  manner.  There  is  no  great  disturbance  in  digestion  or  in  the  activity 
of  the  kidneys.  The  sphincters  of  the  bladder  and  rectum  also  perform  their 
functions  normally,  although  constipation  is  a  frequent  symptom,  owing  to 
the  enforced  inactivity  of  the  patient.  There  is  no  doubt  that  the  patient's 
general  bodily  vitality  is  somewhat  lowered,  and  he  is  made  somewhat  more 
succentible  to  the  onset  of  infectious  diseases  or  to  the  effects  of  renal,  hepatic, 
or  pulmonary  troubles,  which  he  may  have  had  before  the  disease  came  on. 

The  mental  condition  of  hemiplegic  patients  is  a  somewhat  characteristic 
one.  There  is  almost  always  a  slight  degree  of  mental  impairment.  This  is 
shown  in  a  weakness  of  memory  and  in  an  increase  of  emotionality,  so  that 
he  laughs  or  cries  easily,  and  becomes  easily  excited  and  irritable,  or  easily 
depressed.  lie  may  suffer  from  insomnia.  In  many  cases,  however,  the 
patient  is  able  to  pursue  his  former  vocations,  if  they  do  not  greatly  tax  his 
mental  or  physical  powers. 

A  certain  proportion  of*  hemiplegics  are  affected  in  the  beginning  with 
disturbances  of  speech  which  are  known  as  aphasia.  This  aphasia  is  always 
associated  witli  right  hemiplegia  in  right-handed  persons,  and  is  due  to 
lesions  affecting  the  centres  concerned  in  the  faculty  of  language.  It  is  not 
my  puq:)08e  here  to  describe  the  different  forms  of  aphasia.     (See  page  432.) 

Among  the  rarer  symptoms  of  the  chronic  stage  of  hemiplegia  are  certain 
spasmodic  movements  of  the  affected  side  of  the  body.  These  spasmodic  disturb- 
ances occur  much  more  fre<iuently  in  connection  with  hemiplegia  in  children 
than  in  hemiplegia  in  adults,  but  they  are  occasionally  seen  m  the  latter  class 
of  patients.  The  most  common  of  these  disturbances  is  a  cram]>-like  contrac- 
tion of  the  fingers,  hand,  and  arm,  and  also  of  the  lower  extremity.  These 
contractions  occur  in  a  slow,  clcmic  spasm,  accompanied  with  much  pain; 
they  are  in  fact  muscular  cramps  due  to  the  excessive  irritability  of  the 
motor  nerves  and  muscles  of  the  paralyzed  part.  Tremor  is  occasionally 
seen  in  the  arm  and  leg.  When  present  it  is  a  tremor  of  the  coarse  type; 
that  is  to  say,  the  rhythmical  movements  occur  at  the  rate  of  five  or  six  per 
minute,  and  the  tremor  is  one  that  is  usually  increased  upon  voluntar}'  move- 
ment of  the  part.  It  rarely  affects  the  face,  but  at  times  there  is  a  certain 
amount  of  twitching  of  the  tongue  and  facial  muscles.  Inco-ordinated 
movements  of  the  hemiplegic  side  are  also  observed ;  the  patient,  on  at- 
tempting to  place  the  hand  in  a  certain  posititm,  or  to  move  it  in  a  certain 
definite  manner,  goes  through  awkward  and  irregular  ataxic-like  motions. 


FOCAL  DISEASES  OF  THE  BRAIN.  459 

The  conditiou  is  really  an  ataxia  of  the  disordered  limbs,  and  is  due  to  an 
injury  of  the  centres  connected  with  the  muscular  memories.  It  is  x^ry  rare 
indeed  to  find  in  adult  hemiplegics  anything  in  the  nature  of  choreic  move- 
ments. These,  however,  occur  in  in&ntile  hemiplegia  and  even  in  hemi- 
pl^ia  occurring  in  youth ;  after  the  age  of  twenty,  however,  the  hemiplegia 
IS  practically  never  associated  with  chorea.  The  same  statements  may  be 
made  with  regard  to  the  condition  known  as  athetosis  (i^e  Athetosis).  Asso- 
ciated movements  are  sometimes  observed  in  hemiplegics.  By  this  is  meant 
that  when  the  patient  tries  to  write,  or  makes  some  definite  movements 
with  the  paralyzed  arm  or  leg,  there  is  at  the  same  time  a  movement  in  the 
arm  or  leg  of  tne  sound  side.  The  associated  movements  of  the  sound  side  re- 
semble, in  a  measure,  those  of  the  affected  side.  The  electrical  irritability 
of  the  muscles  in  hemiplegia  is  at  first  somewhat  increased ;  later  it  is  dim- 
inished, but  there  are  no  qualitative  changes  in  the  ordinary'  types  of  the 
disease. 

Mirror  writing  is  a  phenomenon  sometimes  seen  in  hemiplegics,  though 
more  common  in  young  children.  A  right-handed  person  who  has  right 
hemiplegia  attempts  to  write  with  the  left  hand  and  finds  that  he  almost  un- 
consciously writes  from  right  to  left,  and  reverses  the  letters  so  that  in  order 
to  read  them  the  sheet  must  be  held  before  a  mirror. 

Different  Types  of  Hemiplegia.  Leg  Semory  Type.  In  the  pre- 
ceding remarks  I  have  described  the  common  type  of  hemiplegia  following 
an  intra-cranial  hemorrhage.  There  are  certain  forms  which  differ  from 
this  type,  and  which  merit  some  special  attention.  In  one  form  the  paralysis 
affects  the  leg  much  more  than  the  arm  or  face.  The  patient  in  these  cases, 
after  the  attack,  gradually  recovers  the  use  of  the  arm  to  a  very  considerable 
extent,  and  the  face  becomes  entirely  free  from  any  trace  of  paralysis.  The 
leg,  however,  remains  very  much  weakened,  so  that  the  patient  is  unable  to 
walk,  except  with  slowness  and  difficulty.  Rigidity  and  contractures  make 
the  leg  additionally  clumsy  and  useless.  In  these  cases  there  is  often  a  hemi- 
ataxia  with  or  without  a  considerable  anaesthesia  of  the  skin  of  the  affected 
leg,  and  even  of  the  arm,  and  sometimes  there  is  also  a  hemianopsia  and 
aphasia.  Hemiplegias  of  this  leg  tyi)e  are  due  to  the  fact  that  the  lesion  is 
situated  more  posteriorly,  involving  especially  the  leg  fibres  of  the  internal 
capsule,  and  some  of  the  sensory  tract.  It  is  a  comparatively  rare  tyi>e,  and 
is  due  to  a  lesion  of  the  lenticulo-optic  arteries. 

Arm  Type.  In  another  form  of  hemiplegia  one  sees  the  arm  esi)ecially 
affected.  In  these  cases  the  patient  walks  fairly  well,  but  the  ann  is  almost 
entirely  ix)werless,  the  fingers  are  tightly  flexed  in  the  palm,  and  can  with 
difficulty  be  extended.  The  face  is  perhaps  somewhat  affected  also,  and  if 
the  hemiplegia  is  ujwn  the  right  side  a  motor  aphasia,  often  ver>'  complete, 
accompanies  the  condition.  Here  the  lesion  involves  the  inferior  anterior 
frontal  arter}'. 

Hem laiaxio^tp haste  Type.  In  another  class  of  cases  the  hemiplegia  is  very 
slight,  and  can  perhaps  be  detected,  after  a  few  weeks,  only  by  careful  ex- 
amination, but  there  is  with  it  a  disturbance  of  the  faculty  of  language,  if 
the  lesion  is  on  the  left  side.  There  is  often  a  considerable  degree  of  hemi- 
ataxia  and  hemianiesthesia,  and  there  may  be  also  hemianopsia.  The  patients 
in  these  cases  are  usually  unable  to  read,  or  perha])s  unable  to  understand 
spoken  language ;  they  are  ])lind  on  one  half  of  each  eye,  on  the  side  corre- 
sponding to  the  paralysis,  and  they  use  their  arms  and  legs  in  a  clumsy  and 
awkwam  manner,  due  to  the  amesthesia  of  the  muscular  sense. 

Alternate  or  Cro^W  Hemiplegin.  This  name  is  given  to  cases  in  which  the 
paralysis  affects  the  arm  and  leg  on  one  side  and  a  cranial  ner\'e  or  nerves  on 
the  opposite  side.    Alternate  hemiplegia  is  due  usually  to  acute  softening. 
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and  this  in  turn  to  syphilitic  disease  at  the  base  of  the  brain.     (Se 
Chapter  XXIV.)    The  lesion  is  situated  in  the  crus,  pons  or  medulla, 

When  the  paralysis  involves  the  arm  and  leg  ou  one  side  and  the  thiid 
cranial  nerve  on  the  other,  the  lesion  is  in  the  crus  cerebri,  near  its  juncdt 
with  the  pons.  This  is  the  most  common  tyw.  When  there  \&  paralydB  • 
the  fifth  (trigeminal)  nerve  on  one  side,  with  hemiplegia  on  the  other,  tfa 


lesion  is  in  the  pons  on  one  side,  and  near  the  ventral  portion.    When 
is  paralvsis  of  tne  seventh  (facial)  nerve  on  one  side,  with  hemiplegia  of  the 
other,  tne  lesion  lies  at  the  junction  of  the  pons  and  medulla;   usually, 
sixth  and  eighth  cranial  nerves  are  also  involved. 


Sbowlng  the  mecbaulim  of  allerDHte  hemiplegias.  A  Lesion  at  A  causes  complele  bemlplegU  bj 
•leetraylDg  the  motor  tnict.  One  at  .\[  causes  paralysis  of  Hilrd  craolal  nerve  (motor  ociilll  br 
dealroytngltSDueleusorrooloD  lame  side,  and  pttralrslsof  armatid  leg  onoppodte  ilde,  A  loloD 
At  F  v«nKa  tecial  paliy  on  ume  ^ide.  hemiplegia  on  oppoalM  side.  In  a  lealon  at  Q  Ibe  bTpostoatH 
would  baaffeotedononeaide,  with  hemiplegia  on  (he  other,    (Modlfled  ftom  EDIHotK). 

The  mechanism  of  tlu8  hemiplegia  is  shown  in  the  accompanying  diagram. 
(Fig.  11«.) 

Pathology  and  Pathological  Anatomy.  The  morbid  condition  underlying 
intra-craiiial  hemorrhage!^  which  are  nut  due  to  trauma  is  invariably  disease 
of  the  hloudvessel^  of  the  hmiii,  and  in  must  cases  disease  of  the  arteries. 
It  is  impossible  to  rupture  n  healthy  artery  by  any  ordinarj-  physiological  or 
pathological  disturbance;  ciinsef|nently,  the  fundamental  facts  concerning 
the  pathoh^'  of  cerebral  heiuurrhage  are  tho^  which  pertain  to  arterial 
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disease.  An  immense  amount  of  study  and  laborious  investigation  have  been 
put  upon  this  subject,  but  it  has  not  yet  been  entirely  and  satisfactorily 
cleared  up.  It  is  generally  admitted  that  the  cerebral  arteries  are  subjected 
to  three  different  morbid  conditions :  one  of  these  is  that  known  as  fatty 
d^neration ;  the  second  is  that  known  as  a  degenerative  arteritis,  and  the 
third  that  of  atheroma — a  condition  which  really  should  be  classed  along 
with  degenerative  arteritis.  In  addition  to  this,  there  probably  also  exists  at 
times  certain  congenital  weaknesses  or  deficiencies  in  the  coats  of  the  arteries 
or  in  their  size  which  lead  to  their  occlusion  or  rupture.  The  fatty  degenera- 
tion of  the  arteries  of  the  brain  affects,  in  an  important  way,  at  least,  only 
the  small  arterioles.  It  causes  a  weakening  of  the  walls  at  certain  points, 
and  in  consequence  of  this  a  rupture  occurs.  Such  fatty  degeneration  takes 
place  in  marasmic  conditions,  in  leucocythaemia,  scurvy,  purpura,  and  it 
probably  is  caused  also  by  the  infectious  fevers.  The  toxins  developed 
by  these  diseases  circulating  in  the  blood  appear  at  times  to  cause  a  fatty 
degeneration  and  softening  of  certain  parts  of  the  arterial  walls.  In  septic 
conditions  also  the  microbe  itself  may  be  carried  into  the  brain  and  de- 
posited in  some  small  arteriole,  causing  there  acute  inflammatory  destruction 
of  the  vessel.  Hence  we  find  that  cerebral  hemorrhages  occur  in  connec- 
tion with  all  the  conditions  which  I  have  just  mentioned.  Atheromatous 
degeneration  affects  only  the  larger  vessels,  and  chiefly  those  at  the  base 
of  the  brain;  it  is  found  in  from  one-eighth  to  one-fifth  of  the  cases  of 
cerebral  hemorrhage.  The  atheromatous  process  lessens  the  elasticity  of 
the  arterial  walls,  and  probably  indirectly  leads  to  cerebral  hemorrhage. 
It  is  not,  however,  uniformly  present,  and  an  extensive  atheroma  of  tne 
cerebral  arteries  is  known  to  be  compatible  with  a  long  life.  Arteritis 
in  its  various  forms  is  the  most  frequent  cause  of  the  so-called  idiopathic 
hemorrhages  of  the  brain.  There  is  still  much  discussion  as  to  the  exact 
nature  of  this  process.  While  some  look  upon  it  as  being  originally  a  peri- 
arteritis, others  as  being  originally  an  endarteritis,  still  others  think  that  the 
process  begins  in  the  middle  coats  of  the  vessels.  Mv  own  conviction,  from 
a  study  of  the  subject  and  from  an  examination  of^  si)ecimens,  is  that  the 
original  process,  in  most  cases,  at  least,  is  located  in  the  mtima,  that  this  coat 
of  the  vessel  is  destroyed  and  the  arterial  wall  is  thus  weakened.  In  conse- 
quence of  the  strain  and  bulging,  there  is  a  proliferation  of  connective  tissue 
of  the  outer  coat  and  an  apparent  |>eri-arteritis.  Before  this  j^eri-arteritis 
occurs,  however,  the  vessel  undergoes  a  certain  amount  of  fusiform  or  sac- 
cular dilatation  in  some  cases,  and  these  dilatations  are  known  as  miliary 
aneurisms.  Their  importance  in  connection  with  cerebral  hemorrhage  was 
first  demonstrated  by  Charcot  and  Bouchard  in  1872.  It  must  l)e  confessed 
that  there  have  been  very  few  thorough  and  systematic  investigations  subse- 
quent to  those  of  these  authors,  and  that  their  results  have  been,  perhaps,  too 
uniformly  accepted.  While  miliary  aneurism  undoubtedly  is  a  factor,  and 
an  important  one,  in  cerebral  hemorrhage,  I  feel  sure  that  it  is  not  always 
the  direct  cause  of  it,  and  that  sometimes  vessels  rupture  without  any  notable 
preliminary  dilatation.  The  small,  or  miliary  aneurisms,  range  in  size  from 
one-fifth  to  one  millimetre  in  diameter.  They  are  usually  not  ver}'  numerous, 
but  there  may  be  as  many  as  one  hundred  in  the  brain.  They  occur  almost 
exclusively  during  the  degenerative  i)eri(Kl  of  life. 

Along  with  the  causes  of  intra-cranial  hemorrhage  that  I  have  already 
mentioned  there  are  certain  other  rarer  conditions  which  should  be  alluded 
to.  Thus  it  mav  happen  that  in  the  case  of  a  tumor  of  the  brain,  es|)ecially 
a  sarcoma,  bloo<lvessels  nipture  and  hemorrhage  occur.  In  abscess  of  the 
brain  a  cerebral  artery  or  vein  is  sometimes  oi)ened  and  the  patient  dies 
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from  a  hemorrhage  into  the  cavity  of  the  abscess.^    Hemorrhages  al«>  occur 
sometimes  secondarily  to  embolism  or  thrombosis.    The  sudden  blocking  up  * 
of  an  artery  causes  a  necrosis  of  the  parts  supplied  by  it.     There  folToivs  ? 
a  collateral  hyjienemia,  then  a  congestion  of  the  parts  about  the  necroeed  *: 
area,  small  hemorrhages  take  place  or  a  large  vessel  may  rupture.  ? 

In  syphilitic  inflammation  of  the  arteries  of  the  brain  tnere  may  be  w>  ' 


f 


much  arterial  disease  that  one  of  the  vessels  is  weakened  and  is  ruptured. 
More  commonly  in  syphilitic  disease  of  the  brain  and  of  its  arteries  throm-   ' 


bosis  is  the  result.  * 

The  large  majority  of  hemorrhages  of  the  cortical  (pial)  arteries  are  due  I' 
to  trauma.  Idiopathic  hemorrhages,  if  they  occur,  are  always  small  and  of  ' 
slight  im^wrtance,  while  traumatic  hemorrhages  are  also  apt  to  be  small  and  ^ 
accompanied  with  lacerations  of  the  tissue,  which  are  more  important  thaa  ^ 
the  hemorrhage.  Hemorrhages  into  the  arachnoid  cavity,  which  result  in  ' 
hematoma  of  the  dura,  are  considered  elsewhere.     (See  p.  351).  J 

Cerel)ral  hemorrhages  occur  with  very  different  frecjuency  in  different  parts  ^ 
of  the  brain.     I  have  already  dwelt  upon  this  point,  however,  in  connection    f 
with  the  symptomatology,  and  I  showed  there  that  the  parts  most  frequently    J 
involved  were  those  supplied  by  the  central  arteries  given  off  by  the  middle 
cerebral.     The  order  as  ordinarily  given  of  the  parts  affected  is :  the  central 
ganglia,  then  the  centrum  ovale,  then  the  cortex,  c»erebellum,  and  pons.    The 
medulla  oblongata,  crura  cerebri,  and  corpus  callosum  are  almost  always    i 
si)ared.     In  traumatic  hemorrhages  the  most  frequent  part  is  that  which  is 
most  exposed  to  injury,  namely  the  convexity  and  the  under  surfaces  of  the 
brain.     Cortical  hemorrhages  are,  as  already  stated,  generally  small,  and  mav 
be  confined  to  the  subarachnoid  cavity  or  break  through  into  the  arachnoid* 
Ventricular  hemorrhages  are  almost  always  secondary  to  a  rupture  in  the 
neighborhood,  in  the  basal  ganglia,  and  it  is  the  lateral  ventricles  that  first 
and  of^enest  receive  the  efnision.     Pons  hemorrhages  usually  occur  in  the 
median  line,  and  are,  as  a  rule,  small.     Cerebellar  hemorrhages  are  oflenest 
due  to  nipture  of  the  superior  cerebellar  arter}'.     They  are  apt  to  be  large 
and  to  cleave  their  way  externally,  breaking  into  the  fourth  ventricle. 

Af^er  a  hemorrhage  takes  place,  if  life  is  preserved,  certain  reparatory 
changes  occur.  Thef«e  consist  of  coagulation  of  the  blood,  which  m  a  few 
days  becomes  softened,  and  in  a  week  or  two  is  absorbed.  Then  there  is  the 
formation  of  a  fibrinous  wall  about  the  sac,  and  this  occurs  from  the  seventh 
to  the  ninth  day.  After  this  the  fibrinous  wall  becomes  organized,  and  a  cyat 
with  transparent  fluid  contents  is  developed.  Sometimes  fibrous  trabecubd 
run  through  it.  This  cvst  may  be  formed  by  the  twentienth  to  the  thirtieth 
day.  Contraction  of  tlie  cyst  wall  takes  place  bv  the  fortieth  day,  and» 
finally,  if  the  hemorrhage  was  small,  the  cyst  may  close,  leaving  nothing  but 
a  cicatrix.  This  latter,  however,  occurs  only  in  quite  small  hemorrhages. 
Finally,  a  vory  important  pathological  change  takes  place  in  connection  with 
the  destruction  of  bmin  tissue  by  the  clot,  and  this  is  known  as  secondary 
degeneration.  Owing  to  the  fact  that  hemorrhages  so  frequently  occur  in 
the  neighborhood  of  the  internal  capsule,  the  voluntary  motor  tract  which 
carries  impulses  from  the  cortex  of  the  brain  to  the  motor  cells  of  the  spinal 
cord  is  more  or  less  completely  cut  in  two.  This  motor  tract  is  really  made 
up  of  the  nerv^e-cell  processes  (neuraxons),  starting  in  the  cortical  motor  area, 
and  when  these  ])rocesses  are  cut  off  their  periphenil  jwrtions  die  throughout 
their  whole  extent ;  conse<iuently,  within  a  few  days  (from  the  tenth  to  the 
fourteenth)  it  is  found  that  the  whole  of  the  motor  fibres  below  the  lesion, 
extending  down  into  the  spinal  cord,  begin  to  undergo  a  degenerative  soflen- 

1  A  case  of  this  kind  was  reported  by  the  writer,  Jouru.  of  Nervous  and  Mental  DlMaaea,  July,  1889L 
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The  fibres  oltinuitdy  are  destroyed  and  disappear,  and  in  their  place 
Ive  tiflBue  is  developed.    Hence,  from  the  seat  of  the  lesion,  passing 


throudi  the  crura  cerebri  and  the  pons  and  medulla  and  lateral  and 
medii 


s 


ian  oolumns  of  the  cord  there  runs  a  strip  of  connective  tissue 
of  normal  nerve  fibres.    This  process  is  called  a  secondary  deeenera- 
and  its  existence  is  the  cause  of  many  of  the  serious  symptoms  that  are 
MB  IB  tlie  chnmic  stage  fi)llowin^  the  apoplectic  stroke. 

Ih^gnorils.     The  prognosis  of  intrarcranial  hemorrhage  depends  a  great 

W  on  the  seat  and  size  of  the  lesion.    Taking  intra-cranial  hemorrhages  as 

1  whole  it  is  my  experience  that  one-half  to  two-thirds  recover  from  the  first 

of  hemorrhi^,  less  than  one-half  of  the  remainder  recover  from  a 

attack,  and  veiy  few,  indeed,  recover  from  a  third ;  although  I  have 

persons  to  have  as  many  as  five  successive  attacks,  dying  in  the  last. 

Apoplexies  in  which  there  is  a  veiy  profound  loss  of  consciousness,  lasting  for 

tf  Inst  three  days,  are  usually  fetal.    K  the  temperature,  instead  of  falling 

the  second  or  third  dav,  begins  to  rise,  the  outlook  is  uniformly  un&vor^ 

The  appearance  of  Cheyne-Stokes  respiration  is  an  extremely  bad 

akhoui^n  I  have  seen  a  case  in  which  recoveiy  took  place  after  a  free 

When  anv  mnptoms  develop  during  the  attack  which  indicate 

t  of  the  medulla  the  prognosis  is  most  un&vorable,  and  the  same 

man  he  sud  of  honorrhwes  involving  the  tubercula  quadrigemina  and  caus- 

"  ocular  paralysis.    When  a  case  of  apoplexy  which  is  apparently  doing 

toddemy  develops  coma  or  convulsions,  the  outlook  is  most  unfavorable, 

it  iniUcates  the  extension  of  the  hemorrhage.    Cases  in  which  the  hemi- 

is  verv  complete,  so  that  the  patient  can  move  neither  hand  nor  foot. 

It  serious,  tnough  not  necessarily  fetal.    On  the  other  hand,  when  the 

is  not  associated  with  loss  of  consciousness  nor  rise  of  temperature  to 

ked  degree,  the  outlook  is  very  ffood.   The  i)reBence  of  Bright's  disease 

of  had  omen,  and  if  pneumonia  dev^ops  the  patient  dies.   As  for  the  final 

««i*  of  the  di?easie,  it  is  difficult  to  lay  down  po^tive  rules.     In  many  cases, 

rivliral  aju  »i>lex y  i«eeiiis  to  jmt  a  check  upon  the  activity  of  the  patient,  euforc- 

r^2  a  i|uiet  and  rt»jrular  life,  and  tending  even  to  prolong  existence.     It  may 

'-r  ihu-  c«»u?»idere<l  almost  a  con!*er^'ative  ])rocess.    Many  casef*  of  hemiplegia 

-Tr  f.-ir  live*  or  ten  or  more  years.    The  prognosis  as  to  the  recovery  from  the 

■  ^raly-is  hXm)  varies  very  much.     As  a  rule,  recover}'  begins  to  take  place 

within  a  fortnight,  and  it  continues  up  to  the  end  of  a  year.   Rapid  improve- 

ZL^xiU  however,  ceases  at  the  end  of  a  couple  of  months,  and  after  that  time 

;'r«''jrfc>j»,  if  il  takes  place,  is  very  slow. 

Dui^nosis     Attacks  of  intra-cranial  hemorrhage  nmst   be  distinguished 
nr»Hii  acute  sM>t\ening,  from  coma  due  to  alcohol,  opium,  chloral,  unemia,  dia- 
■*-t*/?',  the  conditions  of  8ynco})e  and  shock,  the  result  of  injury,  and  finally 
rr-'Ui  epileiitic  coma.     The  diagnosis  of  intra-cranial  hemorrhage  from  acute 
^'ftf-niug  «lue  to  thrombosis  or  embolism  will  be  discussed  later.     Alcoholic 
-'Oia    is*   iH?tingui.«he<l  by  the  history  of  the  case,  the  odor  of  alcohol  in 
:t*>-  brc-ttth,  the  e^piality  of  the  pupils,  the  al)8ence  of  any  evidence  of  hemi- 
pLejia.  anrl  the  al)sence  of  a  slow  tense  pulse,  suftiiscd  face,  and  a  puffing 
pi^piratioii.     In  alcohf)lic  coma  there  is  no  unilateral  disturbance  of  tempera- 
ture, and  there  is  no  fall  of  temperature.     Coma  from  opium  poisoning  is  dis- 
tininii-*he<l  bv  the  pin-}K)int  contraction  of  the  pupils,  the  slow  respiration, 
lirf-conireBsteii  condition  of  the  skin,  and  the  even  bilateral  temperature;  also 
••V  the  hijston'  of  the  case  and  the  examination  of  the  stomach-contents  when 
trlat  i-  jKr«*ible.     In  unemic  coma  there  is  usually  a  history  of  Bright's  dis- 
i^^  an<l    often  a  history'  of  preliminar}'  unemic  twitchings  or  convulsions; 
'h^T*r  L*  the  i»eeulinr  physiognomy  of  the  patient  with  chronic  Bright's  dis- 
;  the  f  hicKene<l  arteries,  the  presence  of  albumin  and  casts  in  the  urine. 
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The  pupils  are  usually  even,  moderately  contracted,  respiration  is  not  as  a 
rule  stertorous,  and  the  patient's  coma  is  usually  not  extremely  profound.  In 
epilepsy  there  is  a  history  of  preliminary  convulsions,  there  is  often  a  condi-  j 
tion  of  rigidity,  there  is  also  frequently  a  frothy  red  mucus  in  the  mouth 
due  to  a  bitten  tongue,  the  pupils  are  dilated,  an<i  there  is  an  absence  of  any 
evidence  of  paralysis.  Sometimes  apoplexy  begins  with  convulsions,  and  | 
then  the  apoplectic  coma  cannot  be  distinguished  easily  from  epileptic  coma 
except  by  the  evidence  of  the  paralysis. 

When  a  person  is  recognized  as  having  an  apoplectic  seizure,  the  diagnoeiB 
between  hemorrhage  or  plugging  of  an  artery  has  to  be  made. 

In  attempting  to  solve  this  problem,  which  is  often  one  of  extreme  im-  | 
portauce,  many  factors  have  to  be  taken  into  consideration,  and  a  positive  \ 
conclusion  cannot  always  be  reached.  Still  if  one  sees  the  patient  during  or  i 
soon  aft^r  the  attack  I  believe  that  one  need  rarely  make  a  mistake.  ] 

Practically  the  distinction  lies  most  frequently  between  acutei  softening  , 
from  thrombosis  and  cerebral  hemorrhage.  Cerebral  hemorrhage  occura  I 
most  frequently  in  the  middle  periods  of  life,  between  the  ages  of  thirty  and  ; 
fifty.  After  the  age  of  sixty-five  or  seventy  and  before  the  age  of  thirtv  and  '\ 
thirty-five  we  should  expect  softenings  from  senile  or  syphilitic  arteritis.  l?here  ; 
is  in  hemorrhage  ofton  a  history  of  arterial  disease,  that  is  to  say,  of  gout  or 
chronic  alcoholism,  or  Bright's  disease.  We  have  also  sometimes  a  hereditary 
history  of  cerebral  hemorrhage  which  may  help  us  in  diagnosis.  Hemorrhage 
has,  as  a  rule,  few  marked  premonitory  symptoms ;  the  patient  may  even  be 
feeling  unusually  well  at  the  time  of  fcis  attack,  and  a  histor}'^  of  tliis  condi- 
tion gives  rise  to  a  strong  presumption  of  vascular  rupture.  Cerebral  hem- 
orrhage is  sometimes,  though  not  always,  the  result  of  a  sudden  exertion, 
whereas  thrombosis  rarely  occurs  under  such  a  condition.  Hemorrhages 
occur  more  often  in  the  morning  or  evening,  and  they  do  not  often  occur 
during  sleep.  When,  therefore,  a  person  wakes  up  m  the  morning  and 
finds  that  he  has  a  hemiplegia  we  may  pretty  safely  assume  that  it  is  due  to 
an  acute  softening.  Cerebral  hemorrnages  come  on  suddenly  and  usually 
mth  loss  of  consciousness.  The  flushed  face,  the  slow  hard  pulse,  the  throb- 
bing carotids,  and  other  evidences  of  intense  cerebral  congestion  and  over- 
action  of  the  heart,  all  point  toward  hemorrhage.  On  the  other  hand,  in 
thin,  anaemic  and  weakened  individuals  the  occurrence  of  a  sudden  hemiple- 
gia would  be  more  likely  to  suggest  an  acute  softening.  In  cerebral  hem- 
orrhage consciousness  is  more  frequently  and  profoundly  lost,  while  in  acute 
softening  the  patient  may  retain  consciousness  or  be  only  semi-comatose.  An 
inequality  of  the  pupils,  indicating  an  unequal  pressure  in  the  brain,  suggests 
hemorrhage  rather  than  softening.  Vomiting  indicates  hemorrhage  rather 
than  softening ;  but  convulsions  may  occur  in  either  state. 

In  cerebral  hemorrhage,  if  it  is  at  all  large,  and  there  is  decided  shock, 
with  loss  of  consciousness,  the  temperature  in  the  rectum  within  a  few  hours 
after  the  attack  sometimes  falls  two  or  three  degrees.  After  twelve  or  twenty- 
four  hours  the  temi>eniture  in  cerebral  hemorrhage  is  apt  to  he  a  little  ele- 
vated, |)crhaj)s  about  one  degree,  and  usually  it  is  a  degree  higher  on  the 
paralyzed  side ;  on  the  other  hand,  in  acute  softenings  the  temj)erature  of 
the  body  is  very  slightly  affected  ;  it  is  equal  or  nearly  so  on  the  two  sides,  and 
practically  normal  in  the  rectum.  In  hemorrhages  also  the  temi)erature  is 
more  apt  to  rise  a  little  on  the  second  or  third  day,  while  in  acute  softening 
such  change  does  not  occur  unless  the  softening  is  ver>'  great,  or  affects  the 
pons,  or  is  associated  with  some  septic  process.  In  cerebral  hemorrhage  one 
nnds  more  evidences,  as  a  rule,  of  arterial  disease  than  in  embolism,  but 
rather  less  than  in  thrombosis,  unless  the  patient  be  a  syphilitic.  A  history 
of  syphilis,  especially  of  an  infection  occurring  within  tnree  or  four  years. 
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mtftr^  n    lhrt>inbo«i«  sod  wifteuing  rather  than  a  hemfurliage,  although 
^mriMtarr^  n  t'crebml  iieniorrhage  doew  occur  as  a  result  of  sypliilifi. 

FinsIlT  a  quirluT  return  of  cousciousueas  and  a  more  rapid  progress  towanl 
■fwwfy  incUcate  softening  rather  tliaii  hemorrhage.  Hemorrhages  are 
■■«  aFricNt^  mod  mure  &lal  than  isoftenitigs.  Embolism  practically  never 
«ca»  without  a  wriou^  ami  generally  itn  active  form  of  endocarditis  being 
fMvU.  It  does.  bovbvi;r,  occur  after  pregnancy  and  in  certain  cat«s  of 
■pHk  When,  therefore,  a  person  has  au  abece^^s  in  any  part  of  the  l>ody  or 
M  aonte  «Mlocard)tia  the  iio^bility  of  embolism  may  be  con^dered  great. 
Ok  age  of  the  patient  h  also  a  help.  Embolism  rarely  occurs  in  the  aged, 
laJ  iiniONt  Irequent  in  the  earlier  periods  of  life,  at  least  before  the  degenera- 
»  have  set  in.  The  history  of  syphilis  would  lead  one  to  make  a 
(tf  thrombosis  or  hemorrhage  rather  than  embolism.  Embolism 
lonni  murr  ofteu  in  women,  and  is  rare  in  children.  A  profound  ansemis 
xmLI  IfAil  one  to  ei(pe<'t  an  emt|oli>mi  rather  than  thrombosiiii,  though  thU 
fart»r  h»*  rn>l  a  very  great  weight.  In  emttolisin  one  rarely  gets  a  Iiistory  of 
iKt  prrmonilorA'  syni|jtriiiis,  while  in  thrombosis  a  previous  history  of  lieod- 
w^a.  HM^ntAl  c^nftiMon.  vertigo,  partesthesia,  ana  transitory-  paralysis  is 
'  fiiuncL  The  onset  in  embolism  is  always  sudden  ;  It  begins  often  with 
BMiCcir  t^niptoms,  that  is,  a  slicht  convulsive  twitching  or  a  slight  hemi- 
-  fallowe<l  by  complete  paralj'std.     In  thrombosis  the  syniptomscome  on 

,„„____.  The  treatment  of  the  condition  depends  naturallv  %'ery  much 
dke  fiurt  whether  or  not  the  physician  has  been  able  to  make  a  ixtsitive 
<  of  iutra-cnuiial  hemorriiage.  If  he  is  satisfied  u[>on  this  point 
fni«i|>t  mnil  vigorous  treatment  may  be  of  great  use.  The  patient,  if  seen 
miir,  ■bciuld  I>e  placed  in  bed,  with  the  head  and  cheat  well  raised,  and  the 
ri«W  lot^cne*!,  m)  that  the  circulation  from  the  head  is  not  impeded.  The 
tMimhipK  itboulil  be  swathed  in  hot  cloths  wrung  out  in  mustard  water ; 
m  itcbttff  ehoiiKI  l>e  place<l  upon  the  head ;  a  drop  or  two  of  croton  oil 
mttd  with  a  little  evreet  oil  should  be  placefl  upon  the  tongue.  I  ))elieve 
Aat  it  i^  «  wi^e  practice  In  cerebral  hemorrhage  to  attempt  compresHion  of  the 
(aratid  upou  the  affected  Aide,  provided  the  patient  is  seen  within  two  or  three 
honis  nf  the  attack  and  the  ^mptoms  do  not  show  positively  that  there  is  a 
(«pcun  into  the  lateral  ventncles.  If  this  has  otx'urred,  carotid  compression 
ma  Aruil  little.  Com preasioo  should  be  continued  for  throe-quarters  to  an 
hiniT.  The  suggestion  which  has  been  made  to  tie  the  carotid  is  not  to  be 
m^immended.  To  relieve  the  stertor,  turn  the  patient  on  the  paralyzed  side 
ud  see  that  the  tongue  is  drawn  forward.  In  plethoric  patients  with  a 
^nmg  heart'Oction,  congestion  of  the  face  and  plain  evidences  of  great 
fwebral  hyperemia  and  over-action  of  the  heart,  bleeding  to  the  amount  of 
ten  'tr  twelve  ounces  is  advisable,  and  I  have  seen  some  desperate  coses  ap- 
Mrentlv  brought  up  by  this  measure.  Contrary  to  what  might  be  expected, 
Wrtding,  if  not  done  to  great  excess,  does  not  necessarily  injure  a  |>erson 
vilfa  ibrumbotiis.  I  baise  this  statement  on  cones  in  which  thrombosis  has 
nwurred,  bleeding  has  been  performed,  and  svmptoms  of  improvement  have 
appeared.  I  would  not  have  it  understood,  liowever,  that  I  consider  it  at 
all  advir^ble  to  bleed  in  such  conditions,  but  rather  the  contrar\'.  If  the 
patient's  condition  is  such  that  one  does  not  feel  justified  in  bleeding,  a 
njmewhat  similar  effect  can  be  produced  by  giving  two  or  three  drops  of 
tincture  of  aconite  ever}'  half  hour  until  the  evideuce^)  of  lowered  arterial 
tension  and  weaker  heart-action  are  obtained.  The  tincture  of  veratruui 
viride  is  recommendefl  for  the  same  purjKise.  Duquesiiel'a  aconitia  in  doses 
<jf  y^  of  a  grain,  repeated  in  three  hours,  may  be  used  instead  of  tincture 
»f  acooite,  which  is  not  always  a  trustworthy  preparation.  The  adniinistrs- 
80 
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tion  of  ergot  has  been  advised,  but  I  do  not  believe  in  its  utility,  nor  have  I 
seen  any  results  from  bromides.  The  preparations  of  hydrastis  are  recom- 
mended strongly  as  useful  in  hemorrhage ;  but  their  value  in  cerebral  hem- 
orrhage has,  so  far  as  I  know,  not  yet  oeen  determined.  In  some  cases  of 
cerebral  hemorrhage  the  shock  and  the  weak  condition  of  the  patient  are 
such  that  there  is  evidence  of  heart  failure,  and  if  this  be  present  then  we 
must  not  hesitate  to  use  small  amounts  of  alcohol,  digitalis,  and  strychnine. 

After  the  first  few  hours  any  attempt  to  control  the  hemorrhage  is  futile  ; 
it  has  by  this  time  done  its  work.  There  may,  however,  sometimes  be  a  sec- 
ond rupture  of  an  artery  or  a  breakage  into  the  ventricles,  and  in  order  to 
avoid  this  the  greatest  care  must  be  taken  to  keep  the  patient  extremely 
quiet.  If  he  is  restless  and  delirious,  bromide  and  chloral,  or  morphine, 
should  be  given,  preferably  the  former.  On  the  second  or  third  day  it  is 
advisable,  in  suspected  syphilis,  to  give  small  doses  of  iodide  of  potassium  ; 
that  is  to  say,  doses  of  two  or  three  grains  every  two  hours.  If  the  patient 
gradually  recovers  consciousness  all  medication  may  be  suspended  except 
the  iodide  of  potash  and  such  measures  as  may  be  indicated  in  accordance 
with  the  development  of  the  symptoms.  At  the  end  of  ten  days  or  a  fort- 
night, if  the  patient  has  satisfactorily  improved,  one  may  begin  cautiously 
to  apply  the  faradic  current  to  the  paralyzed  limbs.  If  the  paralysis  is 
slight  this  need  not  be  done  so  soon ;  but  if  complete,  there  is  some  benefit 
in  Deginning  electrical  applications  early,  provided  they  are  made  very  short 
and  very  mild  ;  that  is  to  say,  each  group  of  muscles  should  be  made  to 
contract  three  or  four  times  by  means  of  the  current.  If  the  patient  does 
not  progress  favorably,  if  he  continues  in  a  state  of  partial  unconsciousness 
and  develops  a  slight  fever,  there  is  little  to  be  done  except  to  keep  the 
emunctories  open ;  the  skin  should  be  bathed  with  warm  water,  the  kidneys 
should  be  acted  upon  by  sweet  spirits  of  nitre  and  iodide  of  potassium,  and 
the  bowels  should  be  kept  regular.  A  milk  diet  is  to  be  recommended  dur- 
ing this  time.  Special  care  should  be  taken  lest  pneumonia  should  develop. 
The  mouth  should  be  kept  thoroughly  disinfected,  and  the  patient  should  be 
prevented  from  lying  in  the  same  position.  Thorough  cleanliness  is  neces- 
sary in  order  to  prevent  the  development  of  bed-sores,  for  in  some  cases  the 
patients  void  the  urine  and  feces  in  the  bed. 

When  the  chronic  stage  has  been  reached  the  medical  treatment  will 
have  to  vary  very  much  in  accordance  with  the  general  health  of  the  patient. 
In  some  cases  where  there  is  evidence  of  syphilis  large  doses  of  iodide  of 
potash,  with  occasional  courses  of  mercury,  must  be  given.  If  the  patient  is 
gouty  and  has  some  renal  complications  the  use  of  tincture  of  iron  and  of 
the  iodides,  or  the  acetate  of  potash  and  digitalis,  may  be  indicated.  Strych- 
nine is  of  some  use,  not  because  it  directly  affects  the  paralyzed  limbs,  but 
because  it  strengthens  the  heart  and  is  a  good  general  tonic. 

For  the  first  year  after  his  stroke  the  patient  should  have  courses  of  elec- 
trical treatment,  massage,  hydrotherapy,  and  mechanical  treatment  of  vari- 
ous kinds.  An  electrical  treatment  should  not  last  more  than  six  weeks, 
and,  as  a  rule,  three  applications  a  week  are  sufficient.  The  faradic  battery 
with  the  current  of  high  tension  is  a  useful  one,  but  it  seems  from  my  expe- 
rience that  the  long  ?*parks  of  the  static  machine  give  the  most  successful 
results.  I  do  not  know  that  any  advantage  is  to  be  gained  from  the  use  of 
galvanism.  After  a  course  of  electrical  treatment  the  patient  may  rest  a 
week,  and  then  have  a  course  of  massage  daily  for  a  month.  He  should  rest 
then,  and  may  afterward  begin  the  electricity  iigain.  In  some  instances 
lukewarm  baths  are  useful  auxiliaries.  The  patient  should  be  placed  in  a  bath 
of  a  temperature  of  95°,  and  should  be  made  to  exercise  his  muscles  while 
there  for  a  period  of  about  ten  minutes  daily.     He  should  afterward  he 
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taken  out  and  rubbed  well  with  cool  water  and  alcohol.  In  some  patients 
the  contractures  of  the  affected  limbs  are  very  great,  and  the  deformities  result- 
ing render  the  limbs  almost  useless.  The  fingers  of  the  hand  are  particularly 
apt  to  be  affected  in  this  way.  I  have,  in  some  instances,  had  the  arm  and 
the  foot  hyperextended  and  placed  in  plaster-of-Paris  with  fairly  good  re- 
sults. It  has  seemed  to  me  that  if  a  patient  began  his  treatment  by  steady 
attention  to  the  prevention  of  the  excessive  contracture  a  good  aeal  of  it 
might  be  avoidea.  Some  improvement  in  the  hemiplegia  may  be  expected 
for  over  a  year ;  after  that  not  much  can  be  done,  still  in  cases  which  have 
been  not  thoroughly  treated  in  the  first  year,  or  in  cases  in  which  there  has 
been  neglect  of  mechanical  treatment,  help  may  be  given  even  late  in  the 
disease. 


ACUTE  SOFTENING  OP  THE  BRAIN.      EMBOLISM, 

THROMBOSIS. 

Acute  softening  of  the  brain  is  a  condition  caused  by  the  plugging  of  a  blood- 
vessel with  an  embolus  or  thrombus,  and  is  characterized  by  a  more  or  less  sud- 
den apoplectic  seizure ;  the  symptoms  in  the  later  stage  resembling  those 
that  follow  intra-cranial  hemorrhage. 

Etiology.  Embolism  occurs  rather  more  often  in  women,  thrombosis  in 
men.  Embolism  is  rare  in  children  ;  it  occurs  oftenest  between  the  ages  of 
twenty  and  fifty,  thrombosis  between  the  ages  of  fifty  and  seventy.  The 
most  important  predisposing  factors  in  embolism  are  acute  or  recurrent  endo- 
carditis, infectious  fevers,  profound  anaemia,  pregnancy,  and  blood  dyscra- 
sia ;  in  thrombosis,  syphilitic,  lead,  or  gouty  arteritis,  fatty  heart,  and  Wood 
dyscrasise.  The  same  causes  which  lead  to  the  arterial  disease  which  pro- 
duces cerebral  hemorrhage  also  predispose  to  thrombosis,  though  in  the  lat- 
ter condition  atheroma  plays  the  important  part. 

Symptoms.  In  embolism  there  are  rarely  any  premonitory  symptoms ; 
the  onset  is  sudden  ;  it  may  l)egin  with  some  convulsive  twitchings,  then  fol- 
low hemiplegia  and  temporary  loss  of  consciousness.  Coma,  however,  is 
rarer  than  in  hemorrhage,  and  if  present  is  usually  shorter.  There  is  rarely 
vomiting,  nor  do  we  find  the  hard,  pulsating  arteries,  flushed  face,  and  severely 
stertorous  breathing.  The  initial  temperature  changes  are  slight,  but  in  a 
few  days  fever  may  develop. 

In  thrombosis  premonitory  symptoms  are  frequent.  In  syphilitic  cases  there 
are  headaches  and  cranial  nerve  palsies.  In  other  cases  vertigo,  temporary 
aphasia,  transient  hemii)legia,  numbness  of  the  hand  and  foot,  and  drowsi- 
ness may  be  present.  The  onset  is  more  gradual ;  the  hemiplegia  slowly 
develoj)8,  taking  several  hours,  i)erhaps,  for  its  completion ;  meanwhile  the 
|>atient  gradually  becomes  comatose.  The  attack  sometimes  is  rather  sud- 
den, with  no  loss  of  consciousness,  and  it  may  occur  in  sleep.  The  temi)era- 
ture  often  has  a  slight  initial  fall,  followed  by  a  rise,  just  as  in  hemorrhage. 
In  both  embolism  and  thrombosis  the  hemij)legia  tends  to  improve  very 
much  in  a  few  days  or  weeks  unless  the  vessel  obliterated  is  a  large  one. 

The  right  side  of  the  body  is  aflfected  slightly  more  than  the  left,  owing  to 
the  fact  that  the  left  middle  cerebral  is  rather  more  easily  reached  by  an 
embolus. 

Acute  softening  may  kill  witliin  twenty-four  hours;  but,  as  a  rule,  the 
{tatient  sur\'ives  the  onset,  and  if  he  dies  it  is  not  for  several  weeks.  After 
the  acute  stage  Is  over  the  patient  passes  into  the  chronic  stage,  which  resem- 
bles in  nearly  all  resj)ects  tnat  of  liemorrhage.  (Vide  Hemorrhage.")  After 
an  acute  softening,  however,  it  is  believed  that  there  are  more  spastic  symp- 
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toms  and  a  greater  tendency  to  mobile  spasm.  In  embolism,  owing  to  the 
youth  and  freedom  ^m  arterial  disease,  the  mind  is  less  affected ;  while  in 
thrombosis  the  contrary  is  the  case. 

Prognosis.  The  prognosis  as  regards  the  attack  is  somewhat  better  than  in 
hemorrhages  as  a  rule.  In  embolism  it  is  good  as  regards  recurrence ;  in 
thrombosis,  bad.  The  mental  condition  is  better  in  embolism ;  usually  worse 
in  thrombosis.  The  recovery  from  attack  is  more  complete  in  acute  soften- 
ing. After  the  chronic  stage  is  reached,  however,  the  prognosis  is  about  the 
same  in  all  forms. 

Treatment.  The  treatment  of  the  attacks  consists  essentiaUy  in  rest  and 
such  attention  to  the  bowels,  kidneys,  and  heart  as  may  be  indicated.  In 
thrombosis  it  is  important  to  give  heart  stimulants  and  arterial  depressants, 
and  for  this  purpose  I  advise  the  use  of  alcohol,  digitalis,  or  strophanthus 
with  nitroglycerin.  Iodide  of  potassium  and  mercury  ought  to  be  given  if 
there  is  the  slightest  suspicion  oi  syphilis.  Later  one  should  prescribe  courses 
of  the  iodides  and  mercury  and  of  strophanthus,  nitroglycerin,  strychnine, 
and  such  tonics  as  may  be  indicated.  The  symptomatic  treatment  of  the 
chronic  stage  is  the  same  as  in  hemorrhage : 

Softening  in  the  region  of  the  frontal  convolutions  on  the  inner  surface  of 
the  hemispheres  as  far  as  the  calloso-marginal  sulcus— due  to  obliteration  of 
the  trunk  of  the  anterior  cerebral  artery. 

Total  softening  of  the  territory  of  the  artery  of  the  fissure  of  Sylvius,  in- 
cluding the  corpus  striatum — due  to  obliteration  of  the  first  two  centimetres 
of  this  artery.    Softening  is  found  in  all  the  convolutions  named  hereafter. 

Total  softening  of  the  cortical  areas  supplied  by  the  artery  of  the  fissure 
of  Sylvius,  the  corpus  striatum  excluded — due  to  occlusion  of  the  artery  just 
beyond  the  giving  off  of  the  arteries  of  the  corpus  striatum. 

Partial  softening  in  the  area  supplied  by  the  arteries  of  the  fissure  of  Syl- 
vius— due  to  embolism  of  the  infenor  external  frontal  artery.  The  result  Ls 
a  softening  of  the  island  of  Reil  and  of  the  third  frontal  convolution.  If 
this  is  on  the  left  side,  aphasia  results. 

Softening  in  the  posterior  part  of  the  second  frontal  convolution  and  in 
the  first  central  convolution — obliteration  of  the  anterior  parietal  arter>\ 

Softening  of  both  central  convolutions  and  the  Rolandic  nssure,  the  anterior 
part  of  the  first  parietal  convolution,  and  the  island  of  Reil — due  to  closure 
of  the  median  parietal  artery. 

Softening  of  the  lower  parietal  convolution  and  the  first  temporal  convo- 
lution as  well  as  of  the  island  of  Reil — due  to  obliteration  of  the  ix)8terior 
parietal  artery. 

Softening  in  the  area  of  the  posterior  cerebral  arterj',  rarely  complete,  in- 
volves the  inferior  part  of  the  occipital  lobe  and  the  tip  of  the  occipital  lol>e. 

The  secondary  changes  after  thrombosis  resemble  those  after  embolism  ;  a 
thrombus,  however,  may  lead  to  supplementary  embolism  through  breaking 
off  of  a  clot,  and  both  conditions  may  cause  a  complicating  cerebral  hemor- 
rhage. 

Total  softening  of  the  corpus  striatum,  inchiding  the  cai)sule,  the  lenticular 
and  caudate  nucleus  and  the  anterior  third  of  the  thalanms — seat  of  throm- 
bus in  the  beginning  of  the  artery  of  the  fissure  of  Sylvius. 

Partial  softening  in  the  form  of  a  cone  whose  ai)ex  lies  in  the  anterior  part 
of  the  lenticular  nucleus,  while  the  base,  directed  forward,  involves  the  ante- 
rior two-thirds  of  the  corpus  striatum ;  the  cone  is  formed  by  the  anterior  part 
of  the  nucleus  caudatus,  the  internal  ca|)sule,  and  the  third  segment  of  the 
lenticular  nucleus — the  seat  of  the  occlusion  here  lies  in  the  lenticular  striate 
artery. 

Partial  softening  lying  more  posteriorly  than  the  preceding,  involving  the 
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poetero-external  part  of  the  lenticular  nucleus,  the  internal  capsule,  the  an- 
terior part  of  the  thalamus,  and  the  tail  of  the  corpus  striatum — the  lesion 
involves  the  lenticular  optic  artery. 

Partial  softening  of  the  thalamus  opticus,  the  lesion  ranges  in  size  from  a 
pea  to  a  hazelnut — the  vessels  involved  are  the  perforating  arteries  of  the 
choroid  plexus. 

Softening  of  the  frontal,  parietal,  and  sphenoidal  lobes — due  to  embolism 
at  the  point  of  bifurcation  of  the  internal  carotid,  extension  of  the  thrombus 
into  the  anterior  cerebral  arter}'  as  far  as  the  anterior. 

Pathology.  The  embolus  or  thrombus  cuts  off  the  blood  supply  from  a 
certain  area  of  brain  tissue.  In  twenty-four  hours  this  begins  to  soften.  If 
the  area  is  in  the  cortex  it  becomes  red  (red  softening)  ;  if  in  the  white  and 
less  vascular  part,  it  is  usually  white  with  a  few  red  punctate  spots.  The  red 
softening  gradually  becomes  yellow  (yellow  softening).  The  dead  tissue  softens 
and  is  absorbed,  leaving  a  cicatrix  or  cvst.  If  the  embolus  contains  infective 
microbes  there  may  be  a  local  encephalitis  and  abscess. 

In  thrombosis  there  are  usually  evidences  of  extensive  atheroma  or  of 
syphilitic  arteritis.  In  those  instances  in  which  the  thrombosis  is  caused  by 
tlie  blood  state,  as  in  scurvy  or  after  wasting  fevers  and  a  weak  heart,  little 
arterial  change  occurs.  Atheroma  affects  chiefly  the  internal  carotids  and 
the  large  arteries  at  the  base,  viz.,  the  middle,  anterior,  and  posterior  cere- 
brals and  the  basilar  and  vertebrals. 

Thrombotic  softenings  occur  oftenest  in  the  corpora  striata  and  optic  thala- 
mus, next  in  the  pons  and  medulla.  Thrombosis  affects  the  vertebrals,  basilar 
and  the  posterior  cerebral  arteries  much  oftener  than  do  hemorrhages  or  em- 
bolism. An  embolism  may,  however,  plug  up  the  basilar  or  the  vertebral  at 
its  junction  with  the  basilar.  Embolism  usually  affects  the  middle  cerebrals 
(75  per  cent,  of  79  cases,  Pitt),  and  the  two  hemispheres  are  almost  equally 
involved,  there  being  only  a  small  preponderance  m  favor  of  the  left  side. 
The  cerebellum  is  practically  not  affected  by  embolism  or  thrombosis. 
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(Continued.) 

By  M.  ALLEN  STARR,  M.D. 

TUMOR  OP  THE  BRAIN. 

General  Considerations.  This  subject  is  an  important  one  to  the 
neurologist,  both  because  of  the  relative  frequency  of  this  disease  as  com- 
pared with  other  organic  nervous  diseases,  not  only  in  adults,  but  also  in 
children,  and  also  because  of  the  possibility  of  its  treatment  by  surgical 
means.  Collections  of  cases  of  brain  tumors  have  been  published  during 
the  past  fifteen  vears  by  Bernhardt*,  Steffan*,  Bramwell,*  Mary  Putnam 
Jacobi,*  Mills  and  Lloyd,*  Knapp,*  and  myself.'  It  is  possible  by  the  study 
of  these  collections  of  cases  to  make  a  fair  estimate  of  the  relative  frequency 
of  different  varieties  of  tumor  and  of  the  various  situations  in  the  brain  in 
which  tumors  grow,  and  also  to  estimate  the  probabilities  of  success  in  find- 
ing and  removing  a  tumor.  Without  attacning  too  great  im]K)rtance  to 
statistics  on  this  subject  and  realizing  that  a  complete  study  of  a  single  case 
is  of  more  value  than  many  carelessly  reported  cases,  I  have  selected  as  the 
basis  of  this  article,  from  the  collections  already  named,  600  tumors.  These 
are  tabulated  in  Table  I,  in  which  tumors  in  individuals  below  the  age  of 
twenty,  chiefly  children,  are  separated  from  those  in  adults,  for  the  purpose 
of  contrast.  In  this  table  no  tumors  are  included  w^hich  have  been  removed 
or  in  which  surgical  interference  has  been  attempted.  Yet  during  the  past 
six  years  over  180  tumors  have  been  operated  upon. 

The  percentage  of  cases  oi)en  to  operation  has  been  variously  estimated 
by  different  authors,  and  their  results  are  demonstrated  in  Table  11. 

From  this  table  it  is  evident  that  about  7  per  cent,  of  tumors  can  be  re- 
moved. The  various  authors  cited  have  made  collections  of  cases  with  post- 
mortem records,  and  from  a  study  of  the  condition  found  at  autopsy  nave 
estimated  the  probability  of  success  in  the  removal  of  the  tumor  found. 

Etiology.  Little  is  known  regarding  the  cause  of  brain  tumor,  though  in 
a  certain  small  i)ercentage  of  cases  a  history  of  a  blow  or  fall  on  the  head 
has  been  obtained.  It  is  known  that  males  are  more  subject  to  brain  tumor 
than  females,  and  j)ersons  of  all  ages  are  liable  to  brain  tumor. 

It  is  not  my  purpose  in  this  chapter  to  cite  special  cases  of  brain  tumor 
or  to  recount  histories.  But  anyone  interested  m  this  subject  is  referred  to 
the  articles  and  works  already  cited,  from  which  the  general  conclusions 
which  are  here  combined  have  been  drawn. 

1  BeitrXge  zur  Symptomatologie  und  Diagnostlk  der  HlrngeschwUlste,  1881.  Also  yearly  summary 
In  Virchow'8  Jahresbericht,  1881  to  1895. 

s  Die  Kraiikbeiten  des  Geblrna  im  Klndesalter.  Gerhardt's  Handb.  der  Klnderkiankheiten,  18S0, 
vol.  V. 

'  Intra-cranial  Tumours,  1888.    Edinburgh  Medical  Journal,  Dec.,  1894. 

«  Reference  Handbook  of  Medical  Sciences,  1888. 

*  Pepper's  System  of  Medicine,  vol.  v.  «  Intra-cranial  Growths,  1891. 

'  Medical  News,  Jan.  12. 1889  ;  Intra-cranial  Tumors,  Keating's  Cyclopeedla  of  Children's  Diseases, 
1890,  and  Brain  Surgery,  1893. 
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Table  I. 
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Table  II. — Percbntaqb  of  Brain  Tumors  Removable. 


Author. 


No.  cases.  Operable. 


1.  Mills  and  Lloyd      ....  100 

2.  Hale  White 100 

1  Starr 800 

4.  Knapp i       M 

&.  Oirny 58 

6.  Gray 49 
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8.  Dana 29 
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Reference. 


Pepper's  System,  1886.  vol.  v. 
Guy^s  Hospital  Rep ,  1888. 
Med.  News.  Jan.  li  1889  (children). 
Intra^cranial  Growths,  1891. 
Salons'  Annual,  1891. 
"  "         1892. 

Verhand.  Deut.  Gese'll.  f.  Chir.,  1892. 
Trans.  N.  Y.  Acad.  Med.,  Jan.  1898. 
Brain  Surgenr,  1898  (adults). 
Edinburgh  Med.  Jonm.,  June,  1894. 


Pathology.  The  Varieties  of  Brain  Tumor.  Almost  ever}'  variety  of 
tumor  known  has  been  found  within  the  brain.  There  are  certain  tumors, 
however,  which  are  quite  common,  and  others  which  are  very  rare.  In  the 
first  cla.«is  are  tubercular,  sarcomatous,  gliomatous,  glio-sarcomatous,  cystic, 
carcinomatous,  and  gummy  tumors.  In  the  second  class  are  fibromatous, 
angiomatous,  myxomatous,  osteomatous,  and  liptomatous  tumors,  also  psam- 
moma,  cholesteatoma,  and  echinococcus  cysts. 

Tubercular  tumors  of  the  brain  are  the  most  common  of  all  the  forms  of 
tumor.  They  occur  with  greatest  frequency  in  childhood,  being  sometimes 
primar}',  but  usually  aecondar}'  to  tuberculosis  of  other  organs.  In  20  per 
cent,  of  the  cases  recorded,  tul)ercular  tumors  are  multiple.  This  fact  should 
not  be  forgotton  in  studying  the  symptoms  of  brain  tumor  and  in  diagnosti- 
cating the  location  of  the  tumor,  for  if  the  tumor  is  probably  tubercular, 
and  if  the  symptoms  are  not  clearly  explicable  upon  the  theory  of  its  loca- 
tion in  one  part  of  the  brain,  it  is  to  be  remembered  that  two  or  more  differ- 
ent tumors  in  different  locaticms  may  give  rise  to  a  great  variety  of  symp- 
toms. Tul)ercular  tumors  vary  in  size  from  a  small  collection  of  miliary 
tuberculas  lying  in  a  mass  of  thickened  pia  mater  up  to  a  large  solid  circum- 
scribed ma.ss,  with  hard,  cheesy,  or  broken-down  granular  centre  and  a  dis- 
tinct capsule.     (See  Figs.  119]  120,  and  121).     Not  infrequently  the  tumor 
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ia  Burrouuilcil  by  a  tuberciiUr  iiifiltrntiuii  both  iii  tlie  brain  and  its  meiu- 
braues.  Sometimes  Irregularly-ahaped  depisits  of  tubeivular  tissue?  are 
fimnd  upouthe  base  of  the  brain,  in  the  meshes  of  the  pia  mater,  compressing 


filial  si.-1'ilnD  Ibrougb 


Tubercular  tumors  may  tie  found  within  the  cerebral  litwie  at  some  dis- 
anee  from  the  surface,  and  no  part  of  the  brain  can  be  isaid  to  be  free  from 
I  liability  to  ttiljerculor  depiisits.  But  the  large  majority  of  this  variety  of 
utiiiir-i  is  foiinil  in  cDdMet'tiiiii  with  the  meninjre^  and  about  the  large  vessek    ' 


Burrnco  01  ili« 


of  the  brain,  so  that  they  are  more  commonly  discovered  iij«tn  the  surface 
and  abiuit  the  base  than  lying  dee^i  within  the  organ.  When  the  tumor 
arises  in  the  meninges  meningeal  thickening  by  tubercular  deposits  is  ijuite 
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n  a  few  cases  the  cranial  bones  have  been  eroded  in  the  growth 
of  the  tumor.  Tubercular  tuniore  are  sometimes  fouod  in  the  brdu  after 
death  when  nocerebrni  ayntptonui  have  been  present  during  life.' 


For  an  account  of  the  finer  [wMholology  <if  tunmrs  the  reader  is  referred  to 
the  text-books  of  pathology'. 

The  iin|M)rtant  facta  to  be  ciiuai<lcrc<l  in  making  the  diagnosis  of  tul>ercu- 
lar  tumors  are  («)  herciiitarv  tendencies  of  the  individual  to  tuberculosis ; 
(A),  exposure  to  such  influence!  as  are  known  to  favor  the  development  of 
the  diiiease  ;  (r),  the  history  of  symptoms  fif  primarj-  pulmonary,  or  iutes- 
tinai,  or  joint,  or  glandular  affei-tifms ;  and  (</),  the  presence  of  local  signs 
or  general  evidences  of  tubercular  infection. 

When  cerebral  Hymptoin.<4  develop  in  uii  iniliviiUial  with  t ul)er(-u la r  disease 
the  possibility  both  of  tubercular  tumoraiid  of  tubercular  meningitis  should 
not  ne  overlooked. 

The  ({uestion  of  ojterative  interference  when  a  tubercular  tumor  is  diag- 
nosticated has  given  rise  to  some  discussion;  von  Bergmnnii*  being  opposed 
lo  such  oi^eratiuns,  and  Horslev*  Iwing  in  their  favor.  It  must  lie  adnntted 
Ihat  a  permanent  cure  by  operation  in  less  likely  to  be  achieved  in  the  case 
of  a  tubercular  tumor  than  in  the  e&te  of  a  non-tul>ercuiar  tumor,  there 
being  not  only  the  danger  of  recurreni-o,  but  also  the  possibility  of  the  ex- 
istence of  undetected  tumors  elsewhere  in  the  brain,  and  the  danger  of  the 

■  Edlnbarsb  HosplUl  Keporu.  vol.  <._p.420. 

I  Von  BerKnwnn  :  l>le  ChtmndMhe  BebaiHllung  \nn  UlmknnkheileD.  fierUn,  IgSI. 

'  Uonlcr :  Trmni.  Inleriul.  Meil.  (,'uiig.,  Isvu. 
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(level ojinient  of  tubercular  menin^tis  aubsequently  to  the  operation.  An 
operation  is  capable  of  prolonging  life,  and  henee  should  not  be  wholly  t-oii- 
demned. 

Sarcomatous   tumors   are    next   in    frequency  to   tubercular.     They  are 
rarely  secondary  to  .sar<:-oiun  in  other  parts  of  the  IxKly,  and  they  are  only 


multiple  when  they  appear  in  the  form  of  mclauotic  nmlules,  which  are  rare 
in  the  brain.     (Figs.  122  and  123.) 

Sarconu  is  usuaUy  encapsulated,  nmnd  or  oval  in  shape,  hard,  approach- 
ing fibroma  in  consii^ncy,  and  is  easily  separable  from  the  brain  ti^ue,  which 


^^^  it  coi 

^^H  asar 


it  compretweri  and  indentit  mure  fretiuently  than  it  infiltrates.     Fig.  124  shows 
sarcoma  removed  from  the  brain  ny  McBurney.'     Rounil-cell  an<l  spindle- 


ir.  Joura.  ««!.  Sol.,  April,  ISBS. 
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cell  sarcomata  are  more  frequently  met  with  than  niyxo-sarconiata  or  glio- 
Barcomata.  These  tumors  grow  rapidly  and  produce  well-marked  symptoms 
which  do  not  vary  very  greatly  in  their  intensity.  They  are  not  vaacular, 
and  hence  the  occurrence  of  apoplectic  attacka  during  their  growth  is  infre- 
quent. It  is  not  to  be  forgotten  that  a  sarcomatous  deposit  in  the  meninges 
may  occur,  producing  a  thick  layer  of  new  tissue  over  an  extensive  surface 
of  the  cortex  or  base,  and  in  such  a  case  operative  treatment  is  necessarily 
UDBuccessiul.'  Occa^onally  a  sarcoma  has  no  defined  limits,  and  infiltrates 
the  tissue  of  the  brain.  Hence,  sarcoma  is  not  uniformly  favorably  for  opera- 
tion. 

Fig,  124, 


Tbe  capsule  conUklneitni 


From  the  study  of  Table  I  it  is  evident  that  sarcoma  may  be  found  in  any 
part  of  the  brain,  but  it  is  more  frequent  in  the  cortex  and  in  the  cerebel- 
lum than   in  any  other  localities.     It  is  the  form  of  tumor  mo.^t  easily  ex- 


tracle<l  from  the  skull,  and  the  majority  of  the  successful  caacs  of  removal  of 
brain  tumor  have  been  sarcomata.  (Sec  Fig.  122,  which  show:<  a  sarcoma 
lying  on  the  cerelwlhim,  which  could  have  been  removed  very  easily.) 
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Oliomatous  tumors  t'cinie  third  in  the  list.  Thiii  tunioi  iii  it  product  of 
the  neuroglia  and  presents  the  ap|)eflrance  of  a  connective  tiasue  fibrillary 
network  fioiitaining  a  greater  or  less  nuniher  of  large  hmnching  cells  and 
manv  small  nudeated  cells. 

Giionta  of  the  brain  i»  usually  priinnry,  but  ocwi-'ionally  may  develop 
secondarily  to  glionm  of  the  retina. 

GliomatH  vary  in  density,  but  are  usually  softer  than  mircuuiala,  and  are 
rarely  well  defined  or  separable  from  the  brain  tissue,  even  those  which  a{>- 
pear  tu  have  a  definite  limit,  being  found,  on  microscojiic  study,  to  be  sur- 
rounded by  a  zone  of  gliomatnus  iutiltration  in  the  brain.  The  usual  cun- 
sistency  of  u  glioma  is  about  that  of  the  brain  sulntance.  There  is  a 
tendency  in  all  gliomatous  tiwiues  to  undergo  fatty  degeneration,  to  break 
down  and  liquefj',  so  that  cavities  filled  with  clear  fluid  of  a  straw  imIof  or 
more  sharply-defined  cysts  are  very  fretjuently  found  in  and  abfjut  a  gliomat- 


Dranifi,  InHllnllng 


is  tumor,  and,  in  fact,  some  authors  have   maintained  that  all  cysts  found 


Q  the  brain,  not  the  relics  of  i 


s  hemorrhages  or  of  enitiolie  Bofteuing, 
\  similar  tendency  to  the  formation  of 
lanifested  in  the  spinal  cord  in  the  di»- 


I  due  to  gliomatous  formatious. 
cavities  within  gliomatous  tissue  h 
ease  syringomyelia. 

Glioma  may  appear  in  auy  part  of  the  brain,  but  is  somewhat  more  fre- 
quent in  the  white  substance  ui  the  brain  than  in  the  gray  matter,  As  it 
glioma  grows  it  destroys  the  braiu  tissue,  its  branching  cells  surniunding  and 
annihilating  both  nerve-ceILt  and  nerve-fibres.  It  does  not  compresB  the 
brain  as  a  sarcoma  does. 

Glioma  is  very  vascular,  and  hence  the  symptoms  which  it  produces  are 
somewhat  variable  in  intensity,  and,  in  case  the  delicate  vessels  mthiu  it  rup- 
ture, apoplectiform  attacks  occur. 

Glio-sarcoma  is  a  variety  of  tumor  not  ver>'  frequent,  {tartakiiig  of  the 
nature  both  of  glioma  and  of  sarcoma,  coiuiimnly  accompanied  by  cystic 
cavities,     Like  glioma,  the  tumor  cells  are  infiltrated  tbn>ugh  the  brain 
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U«ue«;  but,  like  sarcoma,  iti*  ooiutituetits  are  ^piudle  aod  nmtid  tretig,  and 
its  density  is  ooneiderable.  It  is  rarely  eiiea|»sulat€d,  and,  like  glioma,  is 
much  more  diHictilt  of  removal  than  sarcoiiin. 


It  U  quertiuiiable  whether  the  iirijfiii  of  a  gllu-sarciiina  ie  the  development 
•if  rarcomatoui!  cells  infiltrating  the  brain,  and  cauning  an  irritation  and 
proliferation  <>f  the  neuruglia,  or  whether  there  is  a  development  of  hard, 

und  eonuective  tiiwne  elements,  ."iin'oinntons  in  eharai'tcr,  in  the  mid.'^l  of 

B  orijcinal  ulinmn. 


^^HpThe  eymMoinr  are  more  rlooely  like  tho^e  of  fftiu 

^^^Kne  ^'ariatiilily  of  intensity  being  nWn'Hl. 

^^^KCarcinomti  of  the  brain  i^  noually  iwcondary  lo  careinoina  in  othor  |>An<< 


I  than  of 
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r  nf  ihc  iiiternul  organs,  r 


of  the  bmly, 
the  brea«. 

Carcinoma,  is  a  vnriety  seltloiu  t'uunil  iu  children,  aud  usually  develops  in 
adulti<  above  the  iige  of  fifty.  In  ea-ses  in  which  it  has  occurred  in  children 
it  has  been  irom  direct  extension  of  the  disease  from  the  orbit.  It  mar  occur 
as  the  primary  development  of  carcinoma  in  Ihe  body,  giving  rise  to  second- 
ary infection  eleewliere,  but  tliis  also  ii*  rare. 

Carcinoma  ^ws  rapidly  in  the  brain,  i^  not  §hari>iy  defined,  rarely  has  a 
capsule,  is  decidedly  va.-«ular,  and,  of  all  brain  tumors,  the  one  least  open 
to  operative  treatment. 


Cvstlc  tumors  of  the  brain  may  arise  either  in  connection  with  glioma 
and  glio-sarcoma,  as  already  described,  or  independently,  as  the  result  of 
parasitic  infection.  Hydatid  cyst«,  echinococcus,  aud  cysticercus  are  much 
more  frequently  recorded  in  German  and  Au:Aralian  medical  journals  than 
in  this  country. 

Kucheumeister  has  made  a  collection  of  88  cases  of  this  varietv,  in  all  but 
13  of  which  multiple  cyst»  were  found.  Of  these  49  involved  the  mem- 
branes, 41  were  in  the  cortex,  19  in  the  white  substance,  19  in  the  cerebel- 
lum, 18  in  the  ventricles.  17  in  the  basal  ganglia,  and  a  iew  in  the  corpora 
quadrigemina,  pons,  and  medulla.  These  are  not  included  in  the  tables,  a.*  it 
would  give  an  appearance  of  undue  frequency  of  this  form  of  tumor.  The:* 
parasitic  cysts  grow  ttlowly,  and  produce  compression  of  the  brain  tissue,  but 
do  not  destroy  iL  The  symptoms  which  they  produce  are  verv  rarely  so 
well  marked  as  to  enable  a  diagnosis  to  be  reached,  but  in  cases  in  which  a 
diagnosis  is  possible  these  tumors  may  he  easily  removed,  as  the  cjst-wail  is 
separable  from  the  brain  tissue.  Several  such  cysts  have  been  removed  iu 
Germany. 

Gummata  of  the  brain,  though  verj*  rare  in  childhood,  aud  never  the 
result  of  inherited  syphilis,  are  very  fre<iueiit  in  adult  life,  aud  may  develop 
within  a  year  of  the  original  infection.  liliBir  may  also  appear  as  the  only 
apparent  evidence  of  tertiary  syphilis  even  twentj-  years  after  the  disease 
was  acquired. 

Gumma  may  occur  as  a  soft  gelatinous  exudation  upon  the  base  of  the 


I 
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brain,  its  favorite  position,  or  anywhere  in  the  membranes,  or  as  a  harder 
and  more  circumscribed  tumor  in  the  meninges,  especially  of  the  cortex  and 
cerebellum.  It  grows  rapidly,  but  also  subsides  rapidly,  under  specific  treat- 
ment. In  one  case  under  my  care,  where  many  sjTuptoms,  including  double 
optic  neuritis,  were  present,  the  patient  was  perfectly  well  in  nine  months. 
Tne  occurrence  of  nocturnal  headache  and  insomnia  of  an  obstinate  charac- 
ter in  any  case  presenting  the  symptoms  of  brain  tumor,  will  suggest  the 
probability  of  a  gumma ;  and,  in  fact,  in  every  case  in  which  the  diagnosis 
of  brain  tumor  is  made  it  is  well  to  subject  the  patient  to  a  course  of  treat- 
ment by  mercury  and  iodide  for  a  period  of  at  least  two  months,  in  order  to 
eliminate  the  possibility  of  gumma.  Yet  it  must  not  be  hastily  argued  that 
the  subsidence  of  symptoms  under  this  treatment  is  positive  evidence  that 
the  tumor  is  syphilitic.  In  a  case  under  my  observation,  which  autopsy 
proved  to  be  a  small  sarcoma  wuth  a  large  cyst,  the  wall  of  which  was  sar- 
comatous tissue,  all  symptoms,  including  optic  neuritis,  subsided  under  this 
treatment,  and  the  patient  remained  well  for  a  ])eri(xl  of  five  months,  and 
then  sudden  death  in  coma  occurred  unexpectedly. 

Other  varieties  of  brain  tumor,  such  as  fibroma,  angioma,  myxoma,  psam- 
moma,  osteoma,  cholesteatoma,  lipoma,  teratoma,  which  occur  in  the  brain, 
are  of  great  rarity.  They  occur  both  in  children  and  in  adults,  and  their 
diagnosis  cannot  be  made  from  other  forms  of  tumor  during  life. 

rsammoma  is  usually  the  form  of  tumor  occurring  in  the  situation  of  the 
pineal  gland,  and  gives  rise  to  symptoms  similar  to  those  produced  by  tumors 
of  the  corpora  quadrigemina. 

Tumors  of  the  pituitary  body  are  not  uncommon,  and  are  usually  of  the 
nature  of  fibroma  or  myxoma.  It  is  maintained  by  some  that  the  disease 
acromegalia  is  the  result  of  such  tumors.  It  is  not  true,  however,  that  a 
tumor  of  the  pituitary  body  always  produces  symptoms  of  acromegalia,  and 
in  one  case  of  acromegalia  under  my  observation  the  autopsy  failed  to  show 
any  change  in  the  pituitary  body. 

Yhe  appearance  of  a  brain  in  which  a  tumor  ha.s  developed  is  usually 
characteristic.  The  membranes  are  tense,  the  convoluticms  are  fiattened 
by  pressure,  the  ventricles  are  distended  by  serous  fluid,  the  brain  tissue  is 
wet,  the  weight  of  the  brain  is  increased,  and  frequently  about  the  tumor 
there  is  a  zone  of  softening  of  greater  or  less  extent,  according  to  the  variety 
of  the  tumor.  Encapsulated  tumors  are  less  likely  to  be  surrounded  by  a 
softened  tissue. 

Intra-cranial  aneurisms  present  the  same  features  as  tumor  of  the  brain. 
They  are  rarely  large  in  size,  they  appear  upon  the  larger  arteries  at  the  base 
of  the  brain  and  upon  the  Sylvian  arteries.  They  are  usually  fusiform,  occa- 
Hicmally  round.  They  increase  in  size  more  rapidly  than  ordinary'  brain 
tumors,  or  than  aneurisms  elsewhere,  and  usually  nij)ture  before  attaining 
any  great  size.  They  produce  symptoms  by  their  pressure,  and  are  occa.*^ion- 
ally  to  be  diagnosticated  by  pulsating  headache  or  the  sensation  which  they 
pnxiuce,  or  by  a  distinct  murmur  audible  to  the  steth()scoj)e  on  the  head. 
Such  a  murmur  is  not,  however,  pathognomonic,  as  I  have  heard  such  a  loud 
double  munnur  over  the  Sylvian  region  in  a  case  which  proved  at  the  opera- 
tion to  be  one  of  extensive  softening — no  aneurism  being  found.*  In  a 
ease  recently  seen  at  St.  LukeV  Hospital  the  aneurism  develojxjd  rapidly 
after  a  blow  on  the  head,  producing,  first,  left-third  ner\'e  j)aralysis,  and  one 
month  later  right  hemiplegia.  The  j)atient  died  three  months  after  the 
imury,  having  had  all  the  general  symptoms  of  brain  tumor.  An  aneurism 
of  the  left  internal  carotid  artery  at  the  point  of  union  with  the  j)osterior 

'  Starr :  Brain  Surgery,  Case  xix. 
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communicating  arten-  was  fimml,  which  hud  ni|)tnre(l.  As  the  art«ned  were 
DOt  diseased,  it  seemed  prohnhle  thnt  the  bmise  of  the  arteiy  aeainat  the 
bone  At  the  time  of  the  injury  lia<l  wenkened  the  wall  aud  predupoeed  to 


Brmptoms.  While  the  Bymptoiiis  of  brain  tumor  are  iu  many  casea  verT,- 
clear  aud  characteristic,  so  tliat  there  nee<l  be  little  doubt  iu  re^rd  to  the 
diaguods,  both  of  the  existence  of  a  tumor,  of  its  nature,  and  of  its  location, 
it  must  be  stated  that  there  arc  other  cases  in  which  no  characteristic  symji- 
toms  at  all  appear. 

Numemus  co^es  have  l}eeu  recorded  in  which  larg*  tumors  have  been  found 
unexpectedly  after  death,  even  in  locations  in  the  brain  in  which  the  existence 
of  a  tumor  would  presumably  have  produced  verj'  marked  symptoms. 
Thus,  in  one  case  under  my  observation,  a  large  glioma  occupied  the  entire 
white  substance  of  the  frontal  lobe  \\\it>n  the  left  side,  vet  the  patient  had 
suffered  only  from  occasional  attacks  of  epileptic  ctrnvnlMOUB,  not  preceded 
by  an  aura,  and  never  unilateral,  was  as  intelligent  as  ever  up  to  the  time  of 
his  death,  though  his  family  hml  noticeii  some  irritability  of  temper  at  times, 
and  on  this  account  had  occasionally  tjuestioned  his  responsibility  for  certain 
peculiarities.  This  man  was  under  observation  by  most  competent  physicians 
for  several  years,  aud  was  supposed  to  have  epilepsy.  His  eyes  were  exam- 
ined and  found  to  be  normal  within  a  few  weeks  of  his  sudden  death,  whicJk 
took  place  in  a  convulsion.  He  had  never  hiid  the  ortlinan'  symptoms  of  a 
brain  tunuir.     Schoenthal'  has  rcc<)rdeil  a  case  of  supposed  nystena  in  which 


KlQ,  ISO, 


the  optic 

the  variability  of  the  svmptoms  were  surprising,  and  in  which  caretui  exami- 
nation failed  lo  reveal  any  itermaiient  or  tangible  iihysical  signal.  Afttr 
death  a  lar^  tumor  of  the  riglit  frontal  lolie  was  fonnd.  Mayer'  has  collected 
several  such  eases.     Buzzard  has  recorded  similar  cA-ses.     Bramwell'  has  dc- 
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scribed  an  enormous  tumor  lying  in  the  central  region  upon  the  cortex  of 
the  right  side  in  which  there  were  no  symptoms  of  paralysis  whatever.  And 
many  tumors  have  been  found  in  and  about  the  cerebellum  which  have 
failed  to  produce  the  ordinary  symptoms  of  brain  tumor. 

Tumors  upon  the  base  of  the  bram  may  also  be  found  involving  structures, 
which,  during  life,  appear  to  have  been  capable  of  carrying  on  their  ordinary 
Unctions.  Thus  a  child  under  my  observation  suffered  for  five  months  from 
occaaonal  convulsions,  from  headache,  from  spastic  paraplegia,  but  had  no 
difficulty  whatever  of  vision,  and  no  paralysis  of  the  cranial  nerves.  The 
autopsy  showed  a  large  tumor  upon  the  base  in  the  median  line,  through 
which  both  the  optic  nerves  passed  and  in  which  the  optic  chiasm  lay.  It 
must  have  rested  upon  all  the  motor  nerves  of  the  eyes  and  compressed  the 
fifth  nerve  on  both  sides.  This  tumor  had  grown  upward,  filling  both  the 
lateral  ventricles  and  obliterating  the  third  ventricle  entirely.*  (See  Fig.  130.) 

I  have  seen  a  tumor  of  the  medulla  oblongata,  an  infiltrating  glioma, 
which  produced  an  apparent  uniform  increase  in  size  of  the  entire  medulla 
to  double  its  ordinary  dimensions,  but  in  which  there  were  absolutely  no  signs 
of  any  disease  of  either  cranial  nerves  or  tracts  passing  through  this  impor- 
tant part  of  the  nervous  system.  The  patient  had  headaches,  slight  optic 
neuritis,  occasional  convulsions,  and  a  slightly  staggering  gait,  which  lea  to 
the  diagnosis  of  tumor  of  the  cerebellum.     (See  Fig.  125.) 

It  is  thus  evident  that  tumors  in  the  various  parts  of  the  brain  substance 
may  develop  and  assume  ^  considerable  size  without  producing  characteristic 
symptoms  either  of  a  local  or  of  a  general  type.  Such  cases,  however,  are 
rare,  and  the  careful  observer  will  usually  be  able  to  diagnosticate  a  brain 
tumor. 

The  symptoms  of  brain  tumor  are  very  numerous,  but  for  purposes  of  con- 
venience may  be  separated  into  two  categories. 

I.  General  symptoms  due  to  the  existence  of  a  new  growth  irrespective  of 
its  position.  These  are  headache,  general  convulsions,  double  optic  neuritis, 
ana  optic  atrophy,  changes  of  disposition  and  of  mental  power,  vomiting, 
vertigo,  insomnia,  changes  in  the  pulse  rate,  attacks  of  syncope,  polyuria, 
and  progressive  malnutrition. 

II.  Focal  symptoms  of  the  disease  in  the  cortex  of  the  brain  or  beneath 
the  cortex  in  the  projection  tracts  which  join  the  cortex  to  the  various  sub- 
cortical centres.  These  symptoms  are  unilateral  spasms,  monoplegia,  or 
hemiplegia,  para3Sthesia  or  anaesthesia  in  one  or  more  hmbs,  hemianopsia,  and 
the  various  forms  of  aphasia.  Aflections  of  the  cranial  nerves  and  basal 
jiarts  of  the  brain,  which  occur  with  tumors  in  the  basal  ganglia  and  cere- 
t)ral  axis,  or  external  to  the  brain  upon  the  base.  These  latter  symptoms 
are  frequently  very  complex,  as  may  be  supposed,  when  it  is  remembered 
that  the  twelve  cranial  nerves  have  extensive  nuclei  of  origin  and  a  long 
course,  and  that  all  connection  between  the  external  world  and  the  brain 
pa^fiiies  through  the  cerebral  axis. 

In  the  vast  majority  of  cases  of  brain  tumors  we  find  some  of  these  general 
and  focal  symptoms  present.  And  from  their  combination  and  the  order  of 
their  development  it  is  usually  possible  to  arrive  at  a  definite  diagnosis. 
These  symptoms  must  therefore  be  studied  with  care. 

I.  General  symitoms  occur  irrespective  of  the  location  of  the  tumor, 
and  depend  upon  its  rapidity  of  growtn,  its  vascularity,  and  its  pathological 
character.  They  vary  in  severity  from  time  to  time,  probably  in  accordance 
with  the  activity  of  the  pathological  process  going  on  in  and  about  the  tumor 
and  with  the  condition  of  blood-supply  in  the  brain.     When  a  tumor  is 

1  Transactions  Amer.  Neurol.  Assoc.,  1891.    Starr:  Brain  Tumor. 
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growing  rapidly  they  are  very  severe;  if  it  remain  stationary  they  may 
almost  disappear.  They  are  often  affected  by  those  agents  which  produce  a 
temporary  cerebral  hyperaemia  or  anaemia,  as  is  proved  by  the  fiu;t  that  hot 
foot  baths  or  general  hot  baths  may  produce  marked  changes  in  the  degree 
of  general  symptoms. 

Meadache  is  the  most  prominent  and  constant  symptom  of  brain  tumor. 
It  varies  in  severity,  but  is  usually  very  intense.  It  may  be  intermittent,  it 
may  recur  with  periodicity,  is  usually  worse  at  night  in  sjrphilitic  cases,  worse 
in  the  daytime  in  other  cases,  is  increased  by  physical  effort,  or  mental  strain, 
or  emotional  excitement.  It  may  be  a  dull,  neavy,  continuous  pain,  with 
sharp  paroxysms,  during  which  the  patient  cannot  control  his  sudering.  It 
varies  in  its  location,  is  usually  frontal  or  occipital,  and  the  situation  of  the 
pain  rarely  indicates  the  situation  of  the  tumor.  If,  however,  the  pain  is 
constantly  located  in  the  occipital  region  the  tumor  is  probably  in  tne  pos- 
terior fossa.  The  pain  is  often  associated  with  indefinite  cerebral  sensations 
described  as  ftilness,  pressure,  conftision,  tightness,  as  if  a  band  were  drawn 
about  the  forehead ;  and  these  give  rise  to  great  discomfort.  In  infants  the 
existence  of  headache  may  be  inferred  from  constant  motion  of  the  head, 
from  movements  of  the  hands  grasping  the  head,  or  pullmg  the  hair,  and  from 
sudden  outbursts  of  screaming  without  other  ascertainable  cause.  Headache 
is  probably  less  severely  felt  in  cases  of  tumor  in  infants,  as  the  opening  of 
the  sutures  may  prevent  the  extreme  degree  of  intra-cranial  pressure  to  which 
the  headache  is  chiefly  ascribed.  In  adults  the  headache  prevents  the  patient 
from  making  any  physical  or  mental  exertion,  and  leads  to  a  desire  for  seclu- 
sion and  quiet. 

The  causes  which  are  supposed  to  produce  the  headache  are  the  increase  of 
the  intra-cranial  pressure  and  the  conseauent  stretching  of  the  membranes ; 
the  existence  of  effusion  into  the  ventricles,  which  is  a  frequent  accompani- 
ment of  a  tumor ;  the  variations  in  the  cerebral  circulation  produced  by  the 
pressure  of  the  tumor,  or  the  direct  involvement  of  the  sensitive  dura  mater 
and  branches  of  the  fifth  nerve.  Such  effects  of  the  presence  of  a  tumor  are 
more  likely  to  follow  when  the  new  growth  is  in  the  posterior  cranial  fossa 
under  the  tentorium  cerebelli,  and  in  such  cases  headache  is  most  constant 
and  most  severe. 

The  headache  is  often  associated  with  a  marked  tenderness  of  the  head  to 
percussion,  and  if  this  is  not  due  to  sensitiveness  of  a  single  nerve  trunk  it 
IS  a  very  valuable  sign  of  the  location  of  a  tumor.  Such  a  tenderness  to 
percussion  is  more  commonly  found  in  tumors  lying  just  beneath  the  bone, 
that  is  cortical  tumors,  than  in  tumors  deep  within  the  brain.  It  has  been 
asserted  that  a  flatness  to  auscultatory  percussion  can  be  detected  over  a 
tumor,  and  I  am  able  to  confirm  this  statement,  having  noticed  it  in  several 
cases.     It  is  not  always  })resent. 

General  convuhioivi  are  the  next  most  frequent  Symptom  of  brain  tumor. 
They  are  particularly  liable  to  occur  as  an  early  symptom  in  children,  but 
may  also  be  the  first  symptom  of  tumor  in  adults.  Thus,  in  a  patient  of 
mine  from  whom  Dr.  !NfcBurney  removed  a  larce  sarcoma  of  the  frontal  lobe, 
the  first  symptom  was  a  general  convulsion  which  occurred  two  months  before 
the  headache  began,  and  was  never  repeated  during  the  three  years'  course  of 
the  disease.'  In  another  patient  under  my  care,  who  subsequently  developed 
all  the  general  symptoms  of  brain  tumor,  general  convulsions  occurred  at 
intervals  during  three  months  before  any  other  symptom  appeared.  A  case 
diagnosticated  as  epilepsy  has  already  l)een  mentioned. 

It  is  not  uncommon  to  find  convulsions  occurring  at  irregular  intervals 

^  See  Amer.  Joiini.  of  the  Med.  Sciences,  January,  18U3. 
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from  the  onset  of  the  disease  to  its  termination.  They  usually  occur  at  long 
intervals,  but  have  been  known  to  be  as  frequent  as  twenty  to  thirty  a  day. 
They  may  be  slight  in  degree,  almost  of  the  nature  of  petit  mal,  with  a  sudden 
loss  of  consciousness,  or  this  loss  of  consciousness  may  be  attended  by  a  little 
twitching  of  the  face  and  eyes,  with  stiffening  of  the  back  and  extremities, 
balancing  movements  of  an  automatic  kind,  which  prevent  falling,  and  then 
recovery ;  or  they  may  have  all  the  general  characteristics  of  a  general  epi- 
leptic seizure  followed  by  coma.  Sometimes  a  peculiar  general  tremor  follows 
the  attack,  and  may  last  for  an  hour  or  more. 

General  convulsions  may  be  a  culminatidn  of  a  local  spasm ;  hence,  wher- 
ever a  convulsion  occurs  particular  attention  is  to  be  called  to  the  manner  of 
its  beginning,  and  the  patient  is  to  be  carefully  observed  and  instructed  to 
watch  for  a  conscious  aura.  The  significance  of  local  spasms  will  be  discussed 
in  the  next  section. 

Convulsions  are  usually  indicative  of  rapid  progress  in  the  new  growth,  of 
efiusion  into  the  ventricles,  of  hemorrhage  within  the  tumor  or  of  a  secondary 
affection  of  the  meninges.  They  may  occur  from  tumors  situated  anywhere, 
and  have  no  significance  as  a  diagnostic  svmptom  of  its  location.  Death  not 
infrequently  occurs  in  convulsions  in  bram  tumor,  and  hence  a  development 
or  rapid  increase  of  this  symptom  is  a  sign  of  danger. 

Changes  of  disposition  and  of  mental  power  occur  in  the  course  of  brain  tumor 
with  considerable  frequency.  These  have  sometimes  been  explained  by  the 
existence  of  headache,  the  suffering  producing  mental  exhaustion.  But  they 
are  also  observed  quite  uniformly  with  tumors  of  the  brain,  even  when  head- 
ache is  not  severe.  In  children  this  symptom  is  quite  noticeable ;  the  child 
becomes  fistful  and  irritable,  refuses  to  notice  its  toys  or  to  plav,  or,  if  it  does 
80,  soon  becomes  wearied,  and  requires  constant  attention,  it  may  become 
indifferent  to  things  in  which  it  was  formerly  interested,  prefers  to  lie  down 
and  to  keep  quiet,  in  a  manner  unnatural  to  a  healthy  cnild,  and  may  even 
become  somnolent  and  lethargic,  or  it  may  have  apparent  attacks  of  cause- 
leas  terror.  In  adults  the  mental  dulness  is  very  noticeable.  The  patient 
takes  little  interest  in  his  ordinary  surroundings  or  business,  and  is  content  to 
sit  or  lie  for  hours,  doing  nothing,  and  apparently  with  vacant  mind.  Such 
a  patient  is  easily  aroused,  and  replies  intelligently  to  questions,  but  cannot  be 
considered  in  a  normal  state  of  mental  activity.  On  the  other  hand,  such  a 
patient  is  not  demented,  although  late  in  the  course  of  the  disease  a  condition 
Quite  approaching  dementia  is  often  observed,  especially  in  tumors  of  the 
frontal  lobes.  Attacks  of  maniacal  excitement  have  been  recorded,  but  are 
very  rare.  The  usual  mental  state  present  in  brain  tumor  after  it  has  existed 
for  a  period  of  six  months  may  be  described  as  one  of  apathy.  These  symp- 
toms are  probably  referable  to  the  increased  intra-cranial  pressure  and  con- 
sequent compression  of  the  brain,  which  interferes  with  the  processes  of 
association  upon  which  all  thought  depends.  The  tumor  appears  by  its 
pressure  to  hamper  the  transmission  of  impulses  throughout  the  brain. 
Somnolence  may  be  associated  with  this  apathy.  In  the  case  of  tumor  of 
the  frontal  lobes  and  corpus  callosum^  (shown  in  Figs.  128  and  129)  mental 
apathy  was  the  chief  symptom  from  beginning  to  end. 

Double  optic  Neuritij*  and  optic  nerve-atrophy  are  very  important  diagnostic 
Hvmptoms  of  intra-cranial  tumor.  Neuritis  Ls  usually  associated  with  other 
Rgns  of  increased  intra-cranial  j)ressure,  but  may  occur  without  such  press- 
ure. It  is  present  in  80  per  cent,  of  the  ca<es,  and  should  l>e  looked  lor  in 
every  ca*»e  which  pref^ents  oerel>rHl  symptoms.  A  marked  degree  of  optic 
neuritis  may  exist  without  any  impiiirinent  of  visi<m  ;  hence,  the  ophthalmo- 

1  R.  G.  Francis :  Amer.  Jouru.  of  the  Mei.  Sciences,  June,  1895. 
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scope  ^iionld  be  used,  whether  the  defect  of  sight  be  preeejit  or  not.     But 
when  the  pntient  shows  impairment  of  visual  power,  or  limitatiou  of  the 

visual  field  for  colors  or  for  light,  --  '- 


ight, 


is  becotniDg  blind,  it  will  be  found  that 
optic  neuritis  or  optic  atropliy  is  fiilly  developed.  Sudden  loss  of  vision 
appears  to  be  more  commonly  noted  in  histories  of  children's  caees  than  in 
those  of  adult^  possibly  becanse  a  gradual  loss  of  sight  is  not  detected.  It  is 
true  that  hydrocephalus  mav  cause  choked  disks,  and  hence  from  thL'j  symptom 
alone  a  tumor  cannot  be  diagnosticated.  But  in  cases  where  the  diagnosis  is 
diificult  no  more  important  objective  evidence  of  brain  tumor  can  be  found. 

Tumors  of  the  cerebellum  and  coqwra  quadrigemina,  and  tumors  upon  the 
base  of  the  brain  and  in  the  basal  ganglia,  produce  optic  neuritis  more  con- 
stantly and  earlier  in  their  course  than  tumors  situatea  in  the  cortex  or  cen- 
trtini  ovale.  Optic  neuritis  is  usually  double,  though  it  always  appears  first 
in  one  eye,  and  is  rarely  equally  intense  in  both  eyes ;  but  in  a  few  cae«s  it 
has  been  found  in  one  eye  only,  and  then  is  thought  to  indicate  disease  of 
the  ner\'e  in  the  orbit  or  in  front  of  the  optic  chiasm,  rnther  than  a  distant 
tumor.  For  the  exact  changes  in  the  retina  and  for  the  pathological  causes 
of  oyWc  neuritis  the  reader  is  referred  to  special  text-books.' 

Vomiiing  is  a  svmptom  of  brain  tumor  more  frequently  observed  in  cliil- 
dren  than  in  adults.  It  may  or  may  not  be  accompanied  by  nausea.  It  may 
occur  accidentally,  without  special  relation  to  the  time  of  meals,  or  it  mav 
be  so  continuous  as  to  threaten  inanition.  It  occurs  not  infrequently  on  any 
movement  of  the  head  after  the  patient  has  been  confined  to  bed  for  some 
time,  and  then  it  ia  usually  associated  with  vertigo.  It  also  frequently 
accompanies  severe  headache. 

Verliao  is  sometimes  a  coincident  symptom,  but  usually  occurs  independ- 
ently of  vomiting.  The  patient  feels  dizzy,  feels  himself  turning  or  falling, 
tind  things  about  him  appear  to  be  iu  motion.  He  grasps  at  near  objects  for 
support,  covers  his  eyes  with  his  hands,  or  lies  down  on  the  floor  and  cries 
out  with  bewilderment  and  distress.  Like  vomiting,  vertigo  may  be  excited 
by  changes  of  position.  It  occurs  at  intervals,  in  attacks  of  short  or  long 
duration.  It  occurs  more  frequently  with  tumore  in  the  posterior  fossa,  in 
the  cerebellum,  or  pons,  or  on  the  hoBe  involving  the  auditory  nerve,  than 
with  tumors  elsewhere.  Such  attacks  of  vertigo  are  not  to  be  confounded 
with  the  slight  constant  vertigo  due  to  double  vision,  and  secondary  to 
paresis  of  the  third  and  sixth  ner\-es. 

Iiinomnia  may  be  due  to  disturbances  of  the  cerebral  circulation  or  to  the 
intensity  of  the  other  general  symptoms,  and  is  much  more  rarely  com- 
plained of  in  cases  of  tumor  in  cbilaren  and  youth  than  in  adults  suffering 
from  syphilitic  tumors. 

Feifr  and  ehan^en  in  the  rapUlity  and  rhythm  of  the  puUe  have  been  olv 
served  in  the  course  of  brain  tumors.  The  former  is  ascribed  to  intlamma- 
lory  changes  in  the  brain  or  meninges  as  a  complication.  The  latter  is 
regardei:!  a.t  evidence  of  increasetl  intra-cranial  pressure.    Slow  and  irregular 

Eulse  is  the  form  usually  noted,  hut  toward  the  close  of  life  very  rapid  pulse 
as  been  observed.  Irregular  or  Cheyne-Stokes  respiration  has  also  been 
noticed  as  a  terminal  symptom. 

Occasionally  attacks  of  syncope  occur  in  patients  with  tumor  of  the  pos- 
terior fossa,  and  a  general  feeling  of  weakness  is  not  in&equently  comphuued 
of.  Polyuria  and  glycosuria  may  develop  in  the  course  of  brain  tumor"  as 
u  symptom  of  increased  pressure.  It  has  been  found  also  in  small  tumors  of 
the  medulla'  as  an  evidence  of  irritation  of  the  vagus  nucleus. 


'  Bee  eipccUlly  Knlei :  The  Sm  In  fienen 
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A  rise  of  temperature  in  the  scalp  over  the  tumor  has  been  obaerved  in  a 
few  cases,  but  is  not  a  uniform  or  reliable  xymptom  of  brain  tumor. 

The  combination  of  several  of  these  general  symptoms  in  any  case  should 
lead  to  a  strong  suspicion  of  intra-cranial  tumor.  When,  in  addition,  local 
symptoms  are  added,  the  diagnosis  should  not  be  difficult.  In  all  cases  the 
onset  of  the  general  symptoms  is  gradual,  their  intensity  increanng  as  time 
goes  on,  and  a  carefiil  study  of  their  mode  of  development  and  progress  is  a 
great  aid  in  the  diagnosis  of  the  kind  of  tumor  present,  of  its  size,  and  of  the 
rapidity  of  its  growth. 

The  distress  produced  by  the  general  symptoms  is  usually  much  greater 
than  that  caused  by  the  local  symptoms,  and  consequently  treatment  is  often 
required  for  their  alleviation. 

The  focal  symptoms  of  braiu  tumor  depend  entirely  upou  the  situation 
of  the  tumor. 

A  distinction  is  made  between  direct  and  indirect  focal  symptoms,  the  first 
being  due  to  irritation  or  destruction  of  a  limited  area  by  the  tumor,  the 
second  being  due  to  interference  with  the  function  of  an  area  by  disease  at  a 
distance  from  it  which  impairs  its  circulation  or  causes  pressure  upon  it. 
Thus,  a  tumor  of  the  cerebellum  may  cause  inco-ordination  and  vertigo  as 
direct  symptoms,  and  also  cause  paralysis  of  the  sixth  and  seventh  cranial 
nerves  as  an  indirect  symptom  of  displacement  of  the  pons  Varolii  to  oue 
side,  which  stretches  these  nerves  unduly.  Tumors  usually  cause  both  forms 
of  focal  symptoms,  and,  therefore,  much  care  must  be  given  to  the  question  of 
their  significance  in  any  case. 


The  runcUonal  arau  of  the  cerebral  corlei.    Left  hemlspbeie. 

Focal  symptoms  may  further  l)e  divided  broadly  into  two  clai«e?,  tho^ 

5roduce<l  ny  tumors  in  the  cortex  and  cerebral  hemispheres,  and  those  i)n>- 
uced  by  tumors  upon  the  liase  of  the  brain  afiecting  the  cranial  ner\-es. 
Figures  131  and  132  display  the  various  functiims  performed  by  the  dift'erent 
area-M  of  the  cortex  of  the  brain  so  far  as  in  at  present  known.  Reference 
may  be  made  to  the  preceding  eha]>ter  upon  localization  of  the  brain  func- 
tions. Figures  133  and  1.34  represent  the  tract'i  and  association  fibres  which 
lie  beneath  the  cortex  and  occupy  the  cerebral  hemispheres  above  and  in 
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the  vicinity  of  the  basal  ganglia,  and  Figure  133  displays  the  fact  tlmt  all 
fibres  joining  the  cortex  with  the  cerebral  axis  are  conipressed  into  a  iiari 
strait — the  mtenml  I'api^ule — in  their  exit  from  the  cerebral  heniisjihc 
Figure  135  ehowa  the  ba.se  of  the  brain,  together  with  the  numerous  cniiiiai 
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nervea,  and  from  it  may  be  deduced  the  various  Bymptoms  that  will  arise 
when  a  tumor  involves  any  portion  of  the  base.  With  the  anatomy  of  the 
brain  in  mind  it  ie  not  difficult  to  understand  the  various  local  symptoms 
that  may  arise  from  the  existence  of  brain  tumor  in  different  localities.  It 
should  also  be  remembered,  however,  that  a  tumor  of  very  slow  growth, 
which  compresses  and  does  not  infiltrate  the  brain,  may  exist  in  any  of  these 
locations  without  necessarily  producing  focal  symptoms,  until  it  has  attained 
a  considerable  size.  It  is  also  evident  that  a  single  tumor  rarely,  if  ever, 
produces  a  large  number  of  focal  symptoms,  but  that  all  tumors  lying  in  any 
given  location  will  produce  the  same  symptoms.  It  is  also  evident  that 
tumors  will  almost  always  produce  unilateral  symptoms,  inasmuch  as  they 
rarely  lie  exactly  in  the  median  line.    And  even  the  tumors  of  the  corpus 


TheusodaUoa  fibrea.  a,  between  ■dJacentcoDTOlutioiis:  b,  betweeo  [ronlaland  occlpll&l  anu 

cbdween  froDUl  Ktid  lempontl  ucu,  dngulumi  D.  betneen  ftonul  and  leropont  weu,  nudculni 
DDCinalus ;  i,  bctveea  occlplul  and  temporal  areas,  &iclculiia  loagUudlnalla  iDferior  :  CM,  caudate 
Dnclcui :  or.  opUc  thalamuB. 

eallosuni,  of  which  about  twenty  have  been  recorded,  have  rarely  l>een  so 
exactlv  median  in  their  situation  as  to  give  rise  to  symmetrical  symptoms 
apon  ^th  sides. 

The  focal  symptoms  usually  commence  gradually  and  are  limited  in  ex- 
tent, but  increnw  steadily  as  the  tumor  growt'. 

Tht  focal  symntomt  of  tumors  of  the  frontnl  cortex  may  be  enumerated  as 
follows:  Mental  inactivity,  forget  Ail  n  ess,  lack  of  judgment,  decided  change 
in  character,  irritability  of  teni|>er  and  unusual  stupidity,  an  inability  to  con- 
centmte  the  attention,  to  think  connecte<lly  and  continuously,  to  learn  easily, 
to  exercise  self-control,  lastly  a  stnte  approaching  mild  <len)eutia  without  de- 
lusions, in  which  the  patient  may  bec()me  dirty  and  disregard  all  restraints  of 
'lecency.  These  symptoms  are  especially  marked  in  tumors  of  the  frontal 
ciirtex  and  subjacent  white  matter.'  They  are  not  present  in  tumors  lying 
uivon  the  base  of  the  frontal  region  on  the  orbital  bone.  They  rarely  np|>ear 
in  tumors  in  other  regions  of  the  cortex  until  the  la."!  stages  of  the  disease, 
when  the  intra-cranial  presiinre  is  very  great.  A  decided  mental  change  in 
character  and  dis}iositioii,  n  mental  apathy  and  a  tendency  to  somuiilence 
must  l>e  regnrded  as  a  local  sign  of  frontnl  lobe  disease.  While  the  integrity 
of  the  frontal  lobes  is  necessary  to  coinj)lete  mental  action,  yet  no  special 
loss  of  mental  faculty  can  l>e  said  to  result  from  llieir  destruction.    Nor  ia 

'  Ferrier:  Lancet,  June i,iee!. 
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there  any  apparent  way  to  detect  from  the  mental  symptums  in  which  hemi- 
aphere  of  the  brain  the  tumor  lies.  The  diagnosis  of  tumor  of  the  frontal 
lohes  is,  therefore,  rarely  made  from  a  study  of  direct  focal  eymptoma.  It  is 
to  be  remembered,  however,  that  a  tumor  when  situated  in  other  regions  nf 
the  cerebral  heiaiapheres,  excepting  only  the  tempo ro-sphenoidal  lobe,  will 


Tbe  bane  of  tbe  bnila  and  the  ciBala]  nerves,  cnin.  pom,  and 
XII.  tbe  omDla]  netvea :  Th.  opllc  thnlamuB ;  A.  pitulurr  bodj' ;  . 
canUa ;  P.  pe>  peduacuU  :  i,  laterior :  and  t,  eilerloi.  bgdIciiUIs  bods' ; 
lerLor  pfntmid  at  medulla:  a,  olire:  d,  decosMIton  of  anterior  pynmlds  ; 
aplnal  mid;  a.  laleral  column  of  spinal  cord:  Ot,  oerebellum  ;  II.  Iloccula9  of  oerebellum. 

produce  other  direct  focal  symptoms,  the  absence  of  which  may  lead  to  the 
suspicion  that  a  tumor  is  situated  in  the  frontal  lobe. 

Tumors  in  the  frontal  lobe  frequently  priwluce  irritation  of  the  cortex. 
While  such  irritation  is  limited  to  the  frontal  cortex  we  have  no  evidences  of 
its  occurrence,  but  there  is  a  tendency  in  the  brain  for  irritation,  starting  iu 
one  part  to  radiate  outward  to  adjacent  parts,  like  the  ripple  upon  a  lake 
when  a  stone  is  thrown  in.  While  irritation  starts  from  tlie  frontal  region 
it  frequently  appears  to  radiate  backward,  and  thus  involve  the  central  r^iou 
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of  the  brain,  and  under  these  circumstances  symptoms  referable  to  the  cen- 
tral region  appear,  namely,  localized  spasms,  parsesthesia,  and  paralysis.^ 

Bruns  has  recently  recorded'  three  cases  oi  frontal  tumor  in  which  there 
had  been  some  disturbance  in  the  balancing  power,  and  a  staggering  gait 
similar  to  that  observed  in  cerebellar  disease ;  but  this  symptom  has  not  been 
uniformly  noticed.  It  is  known  that  the  frontal  lobes  and  cerebellar  hemi- 
spheres have  a  crossed  connection,  and  it  is  possible  that  this  symptom  may 
prove  of  some  diagnostic  value  if  confirmed.  It  may  have  been  due  to  an 
irritation  of  the  cerebellum  conveyed  along  these  connecting  tracts. 

Tumors  situated  in  the  third  frontal  convolution  of  the  left  hemisphere  in 
right-handed  persons  and  of  the  right  hemisphere  in  left-handed  persons  pro- 
duce motor  aphasia  with  agraphia,  the  patient  being  able  to  understand  lan- 
guage both  written  and  spoken,  but  being  unable  to  give  expression  to  his 
ideas.  When  this  symptom  develops  as  the  result  of  brain  tumor  the  disturb- 
ance of  speech  is  gradual  in  its  onset,  the  patient  noticing  first  a  hesitancy 
in  speech,  a  loss  of  words,  and  possibly  a  misuse  of  words  before  he  loses  the 
power  of  expression.  The  aphasia  is  less  complete  in  brain  tumor  than  in 
tho^e  apoplectic  conditions  which  are  the  common  cause  of  aphasia. 

Tumors  involving  the  motor  area  of  the  brain  give  rise  to  well-marked  and 
distinctive  symptoms.  The  special  functions  of  the  motor  area  are  displayed 
in  Figures  131  and  132,  and  the  symptoms  that  are  produced  by  a  tumor 
beginning  in  any  portion  of  this  area  are  easily  deduced  from  reference  to 
thei^  figures.  It  the  tumor  is  cortical  in  its  situation  it  almost  inevitably  gives 
rise  to  local  symptoms ;  these  may  be  in  the  form  of  tonic  or  clonic  convul- 
sions, occurring  at  intervals,  either  limited  to  one  part  of  the  body,  such  as  the 
face,  or  hand,  or  foot,  or  extending  from  the  part  first  invaded  to  other  parts 
in  a  definite  order  of  succession ;  the  extension  being  commonly  from  face  to 
arm,  to  bodv,  and  then  to  leg,  or  in  the  reverse  order.  Such  attacks,  first  de- 
scribed by  dughlings  Jackson,  are  known  as  attacks  of  Jacksonian  epilepsy. 
If  it  be  remembered  that  the  irritation  starting  from  one  part  of  the  cortex 
and  radiating  outward  to  other  parts  produces  a  spasm  beginning  in  the 
nui.scles  represented  in  the  centre  first  irritated,  and  extending  to  other  mus- 
cle:* represented  in  ai^ijacent  centres,  it  will  be  evident  that  the  exact  order  of 
the  spa-sm  aids  one  to  determine  the  situation  of  the  tumor,  for  it  is  evident 
that  a  spasm  beginning,  we  will  say,  in  the  thumb  and  extending  then  to  the 
fingers,  to  the  hand  and  up  the  arm  to  the  shoulder,  will  indicate  an  initial 
irritation  of  the  thumb-centre  of  the  cortex,  extending  then  to  the  centre  for 
the  fingers,  hand,  and  arm.  A  convulsion  beginning  with  the  turning  of 
the  head  and  eyes  to  one  side  indicates  a  tumor  situated  in  the  anterior  mid- 
dle portion  of  the  motor  zone,  and  if  that  irritation  extends  from  this  point 
backward  or  downward  the  spasm  will  extend  from  head  and  eyes  to  arm 
or  face  respectively.  Thus  the  point  of  beginning  of  a  spasm  and  its  order 
of  extension  are  the  most  important  localizing  symptoms  of  brain  tumor  in 
the  motor  area.  Such  a  spasm  is  usually  followed  by  temporary  paralysis, 
and  a*  the  tumor  increases  m  size  and  the  spasms  increase  in  frequency  and 
extent,  the  paralysis  may  remain  permanent  betw^een  the  spasms.  Spasms 
due  to  cortical  irritation  are  almost  invariably  attended  by  numbness  and 
tingling  in  the  part  first  affected  by  spasuLs,  so  that  such  a  tingling  is  often  a 
valuable  indication  of  the  location  of  irritation  in  the  cortex.  This  tingling 
may  even  precede  the  spasm,  and  has  been  termed  by  Seguin  the  "  signal 
symptom  "  of  a  cortical  irritation.  When  such  a  panesthesia  is  a  permanent 
symptom  the  tumor  is  more  likely  to  be  situated  behind  the  fissure  of  Rolando 

1  See  a  case  of  my  own,  American  Journal  of  the  Medical  Sciences,  Jan.,  1893. 
«  Deut.  Med.  Wocheu..  1892,  p.  138. 
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than  in  front  of  it.  When  the  irritation  produced  by  a  tumor  in  the  motor 
zone  is  very  intense,  the  local  spasm,  after  extending  from  one  limb  to  the 
entire  side  of  the  body,  may  even  become  general,  be  associated  with  loss  of 
consciousness,  and  terminate  as  a  general  convulsion.  While  such  an  order 
of  extent  preceding  the  general  convulsion  is  of  great  diagnostic  importance, 
a  general  convulsion  beginning  suddenly,  with  loss  of  consciousness  and  with- 
out any  local  spasm,  is  not  to  be  regarded  as  indicative  of  disease  in  the  motor 
area.  There  are  cases  of  brain  tumor  in  which  the  motor  area  has  been 
generally  compressed  and  destroyed  without  the  production  of  these  local 
spasms,  but  with  a  progressive  and  increasing  paralysis  alone.  It  is  thought 
that  such  a  paralysis  not  associated  with  spasms  indicates  that  the  situation 
of  the  tumor  is  in  the  white  matter  beneatn  the  cortex  and  not  in  the  cortex 
itself,  and  that  the  symptoms  are  due  to  an  invasion  of  the  motor  tract  in  its 
passage  toward  the  internal  capsule.  Some  ataxia  is  commonly  associated 
with  the  paralysis  produced  by  tumors,  and  a  marked  inco-ordination  or  dis- 
turbance of  the  muscular  sense,  like  anaesthesia,  points  to  a  situation  of  the 
tumor  behind  the  fissure  of  Rolando.  The  condition  of  the  deep  reflexes  is 
altered  in  all  cases  of  tumor  in  the  motor  area ;  a  marked  increase  in  the 
tendon  reflexes  at  the  elbow,  wrist,  knee  and  ankle  is  one  of  the  early  signs 
of  paralysis.  There  is  no  atrophy  in  the  paralyzed  muscles,  but  merely  a 
slight  wasting  from  dbuse,  and  there  is  no  change  in  the  electric  reaction  of 
the  muscles.  There  should  be  no  difficulty  in  differentiating  a  cerebral  paraly- 
sis, even  of  the  monoplegic  type,  from  spinal  or  nerve-trunk  paralysis,  even  m 
infancy,  because  of  tnese  points  of  contrast.  The  careful  study  o?  the  localiz- 
ing symptoms  of  tumors  of  the  motor  region  has  resulted  in  successful  locali- 
zation of  such  tumors  and  in  their  successftil  removal  from  the  brain ;  in 
fact,  there  is  no  region  in  the  brain  in  which  a  tumor  is  more  easily  access- 
ible or  more  possible  of  early  diagnosis  than  in  the  motor  area. 

Tumors  of  the  parietal  region^  including  the  superior  and  inferior  parietal 
lobules  are  not  uniformly  attended  by  distinctive  and  local  symptoms,  but  in 
a  considerable  number  of  cases  dbturbances  of  sensation  and  of  muscular 
sense  in  the  limbs  of  the  opposite  side  have  been  observed.  It  has  been 
stated  already  that  tumors  in  the  posterior  central  convolution  are  more  liable 
to  produce  sensory  symptoms  than  those  in  the  anterior  central  convolution. 
And  it  is  possible  that  tumors  lying  in  the  parietal  region  have  caused  sen- 
sory symptoms  by  pressure  upon  the  sensory  tracts  on  their  way  from  the 
posterior  portion  of  the  internal  capsule  to  the  central  region  of  the  brain.  If 
this  is  so,  then  ataxia  and  anaesthesia  appearing  in  connection  with  a  tumor 
of  the  parietal  region  would  be  an  indirect  local  symptom  rather  than  a  re- 
sult of  a  lesion  in  the  sensory  centres  themselves.  This  is  not  the  place  to 
enter  uiM)nthe  discussion  with  regard  to  the  existence  of  a  muscular  sense  as 
distinct  from  the  .sensory  centres  and  the  motor  centres,  yet  there  are  many 
facts  which  indicate  the  existence  of  muscular  sense  centres  in  the  parietal 
lobes  of  the  brain. ^ 

The  symptom  of  word-blindness,  to  be  discussed  later  in  connection  with 
aphasia,  is  almo.<t  uniformly  due  to  a  lesion  of  the  inferior  parietal  lobule  in 
the  left  hemisphere  in  right-handed  people  and  in  the  rignt  hemisphere  in 
left-handed  people. 

Tumors  lying  in  the  lower  half  of  the  parietal  region  are  necessarily  near 
to  the  visual  tract  which  passes  outward  from  the  internal  capsule  to  the 
occipital  lobe,  and  hence,  defects  of  vision  of  the  form  of  bilateral  homonymous 
hemianop.<ia  have  been  recorded  in  connection  with  tumors  in  this  locality. 

'  Starr  and  McCosh  :  American  Journal  of  the  Medical  Sciences,  August,  1894,  A  Contribution  to 
the  Localization  of  the  Muscular  Sense. 
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Tumorg  of  the  oceipHal  region  of  the  brain  given  rise  to  the  important  local 
symptoms  of  lateral  homoaymous  hemianopsia.     (See  Fig.  136.)     R«cent 


The  Viiuil  Timet  The  res  II 
duce  homonrnioiu  heiDUDOpda  H  lealon  at  cblatm  taiulng  bilateral  [empoml  hemlaiioiHla 
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researches  by  Htn^-ciicii'  have  proven  o<)nfhif-ively  that  the  vl^unl  area  of  tlie 
cortex  to  which  all  impulses  from  the  eyes  are  i^'iit  licf  in  the  calcariiie  fissure 

I  Patholocie  det  Gehlrtii.    L'pnla,  IS»  lo  ISM.    Bd.  t.  2.  anH  S. 
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upon  the  median  surface  of  the  hemispheres  and  inciiides  the  ciineusand  the 
cortex  beneath  it,  which  lies  withiu  the  calcarine  fissure.  In  order  to  reach 
this  situation  the  visual  tract  makes  a  wide  cur^'e  from  the  internal  capsule 
backward  almost  serai-circular  in  shape  with  its  convexity  outward.  (Fig.l  36.) 
The  apex  of  the  occipital  lobe  is  narrow  and  the  calcarine  fissure  is  de«p, 
hence,  at  its  termination  there  is  little  lateral  expansion  of  this  tract,  and 
therefore  a  lesion  in  almost  any  part  of  the  occipital  lobe  at  its  apes  or  even 
its  convexity  is  quite  liable  to  invade  the  visual  tract  and  to  produce  the  same 
symptom  ba  is  caused  hy  a  limited  lesion  in  the  calcarine  &sure  or  its  adja- 
cent cortex, 

Heuscheii's  researches  show  that  a  lesion  at  almost  any  portion  of  the  occi- 
pital lobe,  or  even,  as  has  already  been  seen  in  the  parietal  lobe,  if  sufficiently 
deep  to  compress  the  white  matter  of  this  region  will  produce  hemianopsia ; 
antl  it  is  to  be  expected  that  in  any  lesion  of  the  nature  of  a  tumor  in  which 
small  areas  of  tissue  are  not  destroye<i,  but  considerable  areas  are  primarily 
affected  and  adjacent  regions  are  strongly  compressed,  symptouia  of  hemi- 
anopsia will  be  frequent. 

The  occipital  lobe  is  easily  acce^ible  to  the  surgeon,  and  therefore  it  is  im- 
portant that  tumors  here  should  be  discovered  as  early  as  possible.  It  is  not 
(generally  appreciated  that  hemianopsia  is  a  symptom  ofleu  entirely  over- 
ooked  by  a  patient,  a  case  having  been  recently  reported  by  Bleuler'  in 
which,  though  well-marked  hemianopsia  existed,  the  patient  was  entirely 
unaware  of  any  visual  defect.  It  is  therefore  exceedingly  important  tliat  the 
extent  of  the  visual  field  in  both  eyes  should  be  carefully  testeil  in  every  case 
of  suspected  brain  disease,  each  eye  being  tested  separately. 


(iliouicoou  or  ilgbt 

Lesious  of  the  occipital  lube  are  cajtable  of  producing  a  disturbance  known 
as  blindness  of  mind,  in  which  the  jmtient,  though  seeing  an  object  no  longer 
recoguixefl  it  as  having  been  previously  known.  This  is  a  condition  allied  10 
word-blindness,  in  which  the  patient  is  suddenly  deprived  of  the  jwwer  of 
reading.  This  condition  appearH  to  be  more  freouent  in  lesions  upuu  the  left 
side  of  the  brain  in  right-handed  persons,  and  upon  the  right  siiie  of  the 
brain  in  left-handed  persons.     It  may  alsi»  occur  when  a  lesion  is  entirely   \ 

■  Archlv  tUr  Fiycblatrle,  vol.  i 
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^b-cortical,  aa  well  m  when  it  i«  ir 
iptom  will  be  rtiscuiwed  further  i 
of  the    temporal   lobeM 


the  cortex  of  the  opcipitai  lobe. 
1  fimneetioii  with  a 


mination  of  the  auditory  tract,  unii  that  eaeli  hemisphere  in  related  to 


•  tumors  lying  upon  the  base  of  the 
rerehral  hemispheres  alxive  the  tentorium  or  upon  the  i>etn)iis  portion  of  the 
temporal  bone  give  rise  to  few  reei^izable  sj-niptoms.  In  a  few  such  luraors 
lilsturbance  of  taste  and  smell  seems  to  have  been  present  when  the  apex  of 
the  temporal  lobe  had  been  invaded  by  the  growth,  and  when  the  uncinate 
gyms  had  been  destroyed.  There  are  no  known  symptoms  produced  by  dis- 
tnrbance  of  the  lingual  lobule. 

Tumors  invading  the  first  and  second  temporal  convolution  upon  the  left 
side  in  right-hauded  persons  and  upon  the  right  side  in  lelt-handed  persons 
produce  the  form  of  aphasia  known  as  wi>rd-deafuess,  in  which  the  [lerson  is 
unable  to  recall  the  naniei^  of  places  or  persons,  and  cannot  understand  what 

fsaid  to  him. 
It  is  believed  that  the  first  and  second  teniptiral  convolutions  are  the 
mination  of  the  auditory  tract,  und  that  eacn  I 


til  eue.    DeafhesH  of  cerebral  origin  i:*,  however,  rare,  and  is  not  often 
aerred  in  tumors  of  these  couvolutious. 

iStmors  lying  within  the  Sylvian  fissure  and  u[>on  the  island  of  Keil 
odace  numerous  symptoms  on  account  of  their  pressure  iipo^  adjacent 
parte :  thus,  by  pressing  the  third  frontal  convolution  they  cause  motor 
aphasia;  by  invading  Uie  operculum  they  produce  facial  paralysis;  by 
prcMiing  UiHJu  the  inferior  parietal  lobule,  or  the  superior  temporal  convolu- 
tioD  (hey  may  produce  various  symptoms  of  sensory  aphakia ;  and  by  direct 
prewiire  upon  tlie  island  of  Keil,  and  ujwn  the  unaerlying  external  capsule, 
they  may  cause  paraphasia.  If  this  pressure  is  transmitted  more  deeply 
to  the  internal  capsule,  symptoms  of  tumor  in  this  region  may  also  be 
^^jftuw-d. 

^^^L  Tumors  lying  on  the  mediau  surface  of  the  brain,  upon  the  gj'rus  forui- 
^^^Hlud,  gyrus  marginalis,  or  upon  the  hypocam|>al  convolution  are  not  easily 
^^Hfti^ioMicHteil.  Terrier  believee  that  in  the  latter  convolution  are  situated 
^^^ftp  tactile  eentreij.  The  majority  of  physiologists  (Munk,  Ilorsley,  Schieffer) 
and  of  {Mthologists  deny  this,  and  recently  a  case  of  glioma  of  this  region 
without  sensory  symptoms  has  been  reported  by  Humphrey.'   Tumors  in  this 

■  Hamphnr  :  Hrlt.  iltO,  Joiitn..  Aug,  'H,  l^^. 
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region  are  of  rare  occurrence,  and  no  focal  symptoms  can  be  assigned  to 
them  as  yet. 

Tumors  of  the  corpus  callosum  are  not  at  all  common,  only  twenty  cases 
being  so  far  recorded  in  literature.^ 

The  symptoms  in  a  majority  of  these  cases  have  been  chiefly  general 
symptoms,  viz:  headache,  vomiting,  optic  neuritis,  epileptiform  attacks, 
physical  inertia,  hemiparesis,  disturbance  of  intelligence — principally  in  the 
form  of  dementia.  These  were  the  symptoms  in  one  case  under  my  obser- 
vation. The  last-named  symptom  is  the  only  one  that  appears  to  be  of 
constant  occurrence  in  these  cases,  and  in  many  of  them  it  has  been  pre- 
ceded by  symptoms  quite  comparable  to  those  of  hysteria.  The  majority 
of  cases  of  tumor  of  the  corpus  callosum  have  therefore  resembled  tumor  of 
the  frontal  lobes.  When  tumors  occur  in  the  corpus  callosum  they  are  more 
likely  to  be  situated  far  forward  about  its  knee,  rather  than  in  its  thinner 
posterior  part.     (See  Fig.  128.) 

Our  knowledge  of  the  function  of  the  corpus  callosum  is  very  imperfect, 
though  it  is  evident  from  its  structure  that  it  associates  the  action  of  the  two 
hemispheres.  The  corpus  callosum  has  been  wholly  wanting  in  the  brain  in 
a  few  cases,  and  although  this  is  occasionally  associated  with  imbecility  it  is 
a  condition  which  has  been  found  in  persons  who  presented  no  symptoms 
during  life.*  It  is  evident,  therefore,  that  tumors  in  this  localty  cannot  be 
positively  diagnosticated,  and  the  situation  of  such  tumors  deep  between  the 
hemispheres  forbids  the  possibility  of  their  removal. 

In  the  enumeration  of  the  symptoms  produced  by  lesions  in  the  different 
parts  of  the  brain  aphasia  is  an  important  one,  in  fact  there  are  few  tumors 
in  the  left  hemisphere  of  the  brain  m  right-handed  persons,  excepting  those 
situated  in  the  apex  of  the  frontal  lobe  or  at  the  summit  of  the  central  region 
which  do  not  cause  more  or  less  disturbance  of  speech.  Our  present  knowl- 
edge of  the  mechanism  of  speech  has  advanced  far  beyond  the  point  attained 
by  Broca,  who  located  speech  in  the  third  frontal  convolution,  the  so-called 
Broca's  centre,  or  even  by  that  reached  by  Wernicke,  who  made  the  dis- 
tinction between  sensory  and  motor  aphasia,  the  first  due  to  lesions  of  the 
temporal  region,  the  second  to  lesions  of  Broca's  centre. 

It  is  now  known  that  as  the  physical  basis  of  any  word,  be  it  noun  or 
verb,  there  exists  a  number  of  mental  images  acquired  through  different 
senses  located  in  different  regions  of  the  brain,  and  joined  together  in  a 
conscious  unit  by  a  series  of  association  tracts.  The  word  "  concept,"  long 
used  by  psychologists  to  denote  a  congeries  of  mental  images  making  up  an 
idea,  may  be  adopted  by  the  pathologist  to  indicate  this  collection  of  mental 
images.  To  be  complete  such  a  concept  must  have  aU  its  parts  intact  and  the 
connection  between  those  parts  also  intact.  If  we  take  as  an  example  a  word 
such  as  "  bell  "or  "  rose,"  and  if  we  study  the  process  in  the  mmd  of  the 
child  as  it  acquires  its  primary  knowledge  of  some  particular  bell  or  rose, 
we  at  once  see  that  this  particular  concept  has  a  very  limited  extent,  consist- 
ing of  the  mental  images  of  the  object  (1)  as  seen,  (2)  as  felt — shape,  size, 
temperature,  hardness,  (3)  as  smelt,  (4)  as  tasted,  if  the  object  has  odor  or 
taste,  (5)  as  heard,  if  the  object  is  audible.  These  five  mental  pictures  com- 
prise the  mental  image  of  the  object,  and  the  separate  mental  images  are 
united  with  all  the  others,  so  that  when  one  rises  in  memory  it  inevitably 
recalls  all  the  rest. 

J  Bnins:  Berlin  klin.  Woch..  1886,  Nos.  21  and  22.  Bristow  :  Dis.  of  the  Nervous  Svstem,  p.  271. 
Liitzenberger :  Neurol.  Ceiilmlb.,  1S90,  p.  251.  Berkley  :  American  Journal  of  the  Medical  Sciences, 
June.  1H90.  Oliver  :  Tniversily  Medical  Magazine,  April,  181)1.  Francis :  Amer.  Journal  of  the  Med- 
ical Sciences.  June,  ]H9o, 

2  Bruce:   Brain,  xii.  p.  171. 
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Afl  aDOther  illustration,  we  may  take  the  verbs  "  to  run,"  "  to  sew."  We 
call  up  to  the  mind  memory  pictures  of  some  individual  in  action,  or  of  some 
act  of  our  own,  with  its  attendant  senaationt^,  and  thus,  as  the  basis  of  the 
verb  "  run,"  as  well  as  of  the  noun  "  rose,"  we  nuist  think  of  a  congeries  of 
mental  images  closely  associated  with  one  another.  Bo  far  our  analysis  of 
thought  would  apply  equally  well  to  a  child  who  had  not  learned  to  speak,  to 
a  deif  and  dumb  person,  or  to  a  healthy  man ;  but  in  the  man  it  is  evident 
that  there  is  added  to  this  mental  image  a  "  word  image "  quite  distinct 
Id  ts  parts  from  the  mental    image,  and  consisting  of  memory  pictures  of 


DUtnm  to  llluilrale  tbe concept  "bell"  •iid  to abow  the  varleliis  ol  aprnx^  uid  apbuls.  Th« 
DKmorj  ptctum  are  relic*  of  pMI  perceptlona  received  ihrougb  dllttereiit  lenae*.  Tbe  ubdcMIIod 
make*  up  ibe  mental  inujie  bell.  Tbe  ward  image  Is  made  up  ot  tbe  memonea  of  tbe  Kmnd 
ud  ippcuance  oT  Ibe  KOTd,  and  of  llie  uttering  sad  HTltiDg.efron  memorlei ;  Ibese  are  joined 
logetbar.  The  menial  Imace  and  tbe  word  Image  are  also  Joined  «ilb  one  aitotber.  making  up 
Ibe  coDcepI "  bell." 

the  word  as  heard,  as  seen  in  print  or  writing,  as  uroiiounced  by  muscular 
effort,  or  as  produced  in  writing  by  movements  of  ttie  hand.  Each  of  these 
wparate  word- jjict  urea  is  joineil  with  the  others  and  forms  a  "  word-concept ; " 
each  part  of  this  word-concept  is  also  connected  with  every  jmrt  of  the  mental 
concept  which  the  word  enables  us  to  convey  to  others.  Thus  tt  becomes 
evident  that  the  psychological  term  "concept"  (German,  "Begriff")  is  not 
a  simple  thing,  but  is  a  verj-  complex  thing,  implying  as  its  physical  basis  an 
activity  of  widely  distant  cortical  areas  in  each  of  which  a  separate  niemon- 
picture  is  located,  and  of  long  or  short  association  tracts  running  in  every 
conceivable  direction  l»etween  these  various  areas.  Now  if  such  is  the  com- 
plexity of  the  physical  basis  underlying  such  simple  concepts  as  a  partii'ular 
bell  or  Rise,  or  a  simple  act,  like  running  or  sewing,  it  is  evident  that  the 
physical  l»asis  of  more  complex  concepts,  such  as  the  class  lH)oks  or  vases,  or 
the  wnuplex  acts  implied  by  the  verbs  "  to  eilucate,"  "  to  civili/e,"  arc  iu- 
rable.    It  liecunics  equally  evident  that  for  the  conduct  of  thought,  for 
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the  perfect  action  of  the  mind  in  dealing  with  concepts,  be  they  simple  or  - 

complex,  an  integrity  of  the  entire  brain  is  necessary  both  in  its  cortical  ex-  • 

tent  and  in  the  white  subjacent  association  tracts.     With  these  facts  in  mind 

it  is  absurd  to  speak  of  mtellectual  centres  in  the  brain,  or  to  suppose  that 

such  faculties  as  memory  or  imagination  can  be  obliterated  by  a  single  lesion. 

Small  lesions  of  the  cortex  in  yarious  parts  may  injure  these  concepts  by 
depriving  them  of  some  constituent  mental  image,  and  small  lesions  m  the 
white  matter  may  disturb  the  use  of  these  concepts  by  dissociating  images 
which  should  be  closely  bound,  and  hence  it  is  eyiaent  that  lesions  in  varioua 
parts  of  the  cerebral  hemisphere  will  produce  disturbance  in  the  use  of  our 
mental  concepts,  which  may  be  manifest  as  an  inability  to  recognize  places 
or  objects,  the  condition  of  mind-blindness  and  mind-deafness,  or  mind*  ' 
paralysis,  or  a  condition  of  aphasia,  word-blindness,  word-deafness,  inability 
to  speak  or  to  write. 

When  the  lesions  of  the  brain  in  certain  situations  are  considerable  in 
extent,  inyolying  an  entire  conyolution,  the  symptoms  of  aphasia  are  yery 
well  marked.  Thus,  a  lesion  involving  the  third  frontal  convolution  pro- 
duces motor  aphasia,  the  patient  being  unable  to  articulate  distinctly,  to 
pronounce  words,  to  talk  voluntarily,  to  read  aloud,  or  to  repeat  a  word 
after  another.  Agraphia  is  usually  associated  with  this  form  of  aphasia,  the 
patient  being  unable  to  write  voluntarily,  or  copy,  or  write  from  dictation. 
In  two  or  three  cases,  however,  agraphia  alone  has  been  noticed,  and  the 
lesion  has  been  limited  to  the  posterior  portion  of  the  second  frontal  convo- 
lution. 

Word-deafness  is  produced  by  a  lesion  involving  the  first  and  second 
temporal  convolutions,  and  in  this  condition  the  patient  is  unable  to  recall 
the  spoken  name  of  objects,  to  understand  speech,  and  hence,  is  often  unable 
to  say  what  he  wishes. 

Word-blindness  is  due  to  a  lesion  situated  in  the  inferior  parietal  lobule, 
including  the  supramarginal  gyrus  and  the  angular  gyrus.  It  is  true  that  a 
lesion  in  this  situation  almost  inevitably  divides  an  association  tract,  passing 
from  the  occipital  to  the  temporal  lobe,  and  joining  the  memory  picture  of 
words  seen  with  that  of  words  heard.  Hence,  it  is  somewhat  uncertain 
whether  word-blindness  is  due  to  the  lesion  of  the  cortex  or  to  the  lesion  of 
the  subjacent  white  tract ;  but  a  lesion  in  this  situation  always  produces  a 
loss  of  power  to  understand  printed  or  written  words,  to  read  aloud,  and  to 
copy. 

But  while  these  various  well-marked  forms  of  aphasia  indicate  large  lesions 
in  these  various  situations,  it  must  be  admitted  that  the  majority  of  cases  of 
aphasia  are  not  easily  assigned  to  one  of  these  particular  types,  that  they 
partake,  in  some  degree,  of  all  the  various  types,  and  that  some  in  fact,  whife 
they  present  the  features  of  each  type  in  slight  degree,  do  not  present  all  the 
features  of  any  one  type  completely.  Such  cases  of  aphasia  we  must  ascribe 
to  very  small  lesions  involving  only  certain  portions  of  the  speech  cortex,  or 
involving  a  few  of  the  many  association  tracts.  When,  for  example,  a 
patient  cannot  read,  but  can  copy  what  he  sees,  and  in  the  act  of  copying 
becomes  conscious  of  the  meaning  of  the  words  which  he  has  copied,  thus 
being  able  to  read  by  the  aid  of  his  muscular  sense,  when  he  cannot  read  by 
mere  vision,  it  is  evident  that  he  has  not  lost  the  power  of  recalling  printe<l 
words,  because,  through  the  aid  of  his  muscular  memories  he  is  able  to 
awaken  these  nienior\'  pictures,  but  that  some  lesion  in  an  association  tract 
has  cut  off  the  impulses  that  ordinarily  reach  the  word- memory  picture  bv 
the  way  of  the  eve  and  the  occipital  cortex.  This  may  be  liken^  to  a  break 
in  a  railroad  which  compels  the  passenger  to  take  a  round-about  route,  with 
several  changes,  to  reach  his  destmation. 
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We  are  not  yet  able  to  locate  exactly  the  various  lesions  i)roducing  these 
complex  forms  of  so-called  association  aphasia  or  transcortical  aphasia.  But 
we  must  not  be  too  hasty  in  our  localization  in  aphasic  symptoms,  unless 
they  present  well-marked  characters  and  belong  to  one  of  the  chief  clinical 
types. 

These  are  the  chief  symptoms  produced  by  disease  in  the  cortex  of  the 
brain  or  in  the  subjacent  white  matter  of  the  centrum  ovala 

Tumors  of  the  basal  ganglia,  including  the  lenticular  and  caudate  divisions 
of  the  corpus  striatum  and  the  optic  thalamus,  are  not  very  rare.  Our 
knowledge  of  the  functions  of  these  ganglia  is  very  imperfect,  and  the  neces- 
sary loss  of  function  which  must  occur  when  they  are  destroyed  by  softening 
cannot  be  detected  during  life.  It  has  been  suggested  that  these  ganglia  are 
to  be  regarded  as  vestigial  bodies,  like  the  appendix  vermiformis,  without 
active  function  in  man.  Tumors,  however,  m  this  region,  almost  always 
produce  pressure  upon  the  internal  capsule  through  which  pass  the  most  im- 
portant motor  and  sensory  tracts,  and  which  lies  between  tnese  ganglia,  and 
hence  symptoms  of  the  nature  of  hemiplegia,  hemiataxia,  hemiansesthesia, 
and  hemianopsia  are  obser\'ed  when  the  tumor  invades  one  or  more  of 
these  tracts.  It  may  even  be  possible  to  detect  the  progressive  growth  of  a 
tumor  here  by  the  succession  of  symptoms  produced,  one  tract  after  another 
being  invad^  by  the  disease.  Motor  symptoms  are  more  common  in  cases 
of  tumors  of  the  corpora  striata.  Sensory  symptoms  occur  in  cases  of  tumors 
of  the  optic  thalanii.  When  a  tumor  invades  the  posterior  part  of  one  thala- 
mus, homonymous  hemianopsia  is  an  invariable  symptom.  This  will  be  easily 
understood  by  reference  to  Fig.  136. 

It  has  been  supposed  that  lesions  in  the  optic  thalamus  give  rise  to  dis- 
turbances in  the  recognition  of  the  position  of  the  limbs  of  the  opposite  side, 
and  that  in  consequence  awkward  [xisitions  are  assumed,  and  awkward  move- 
ments, athetoid  in  character,  are  made  (Meynert).  It  has  also  been  affirmed 
that  a  tremor  quite  similar  to  that  of  multiple  sclerosis  may  be  caused  by  a 
tumor  of  the  tnalamus.*  It  has  been  noticed  that  disturbances  in  facial  ex- 
pression and  in  the  natural  play  of  facial  feature  in  speech  and  thought  have 
been  noticed  in  patients  suffering  from  disease  of  the  optic  thalamus.'  The 
fiice  is  affected  on  the  side  opposite  to  the  lesion,  and  does  not  act  in  smiling, 
but  can  be  moved  voluntarily.  It  has  been  thought  that  certain  inhibitory 
functions  are  exercised  bv  the  thalamus,  and  that  undue  emotional  reactions 
occur  when  it  is  diseased.  Disturbances  in  the  body-tem|)erature  have  been 
obser\'ed  in  a  few  cases.'  Cases  are  on  record  to  support  each  of  these  state- 
ments, yet  it  must  be  admitted  that  numerous  negative  cases,  that  is,  cases 
of  tumor  of  the  thalamus  in  which  these  symptoms  were  wanting  throw 
much  doubt  on  the  diagnostic  significance  of  the  effects  mentioned.*  My  own 
view  of  the  functions  of  these  ganglia  is  that  they  preside  over  many  acts 
which  are  commonly  i>erf()nned  in  a  purely  automatic  manner,  for  example, 
the  posture  of  the  body,  the  ordinary  gait,  the  facial  expression,  and  probably 
emotional  control ;  that  these  acts  can,  however,  l)e  performed  voluntarily 
as  well  as  automatically,  and  hence,  when  the  automatic  mechanism  fails,  a 
volitional  act  takes  its  place,  which  practice  soon  perfects,  leaving  the  indi- 
vidual quite  uncoiLscious  of  his  defect,  and  hence,  causing  few  or  no  symptoms. 
It  is,  therefore — on  this  theory — clear  that  tumors  of  the  basal  ganglia  cause 
few  recognizable  symptouL*;. 

»  D.  H.  Cooke  :  LAncet.  May  28. 1M92. 

*  Kirllzew  :  Neurol.  Cenlralb.,  1891.  p.  310.    NolhnageL:  Zeltsch  f.  klin.  Med.,  1889.    Bechterew  : 
Neurol.  Centralbl.,  1H84,  p.  102. 
>  Cowan  :  lancet,  December,  1892.    Lloyd  :  Med.  News.  January,  1892. 
«  Wharton  Sinkler :  University  Med.  Mag.,  October,  18U3. 
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Turaora  of  the  corpora  quadrigeniiiia  present  symptoms  of  a  fiicaX  char- 
acter which  are  diagnostic'  These  consist  of  a  staggering  gait  similar  to 
that  seen  in  cerebellar  disease  and  symptoms  of  paralysis  or  paresis  in  ibe 
muscles  controlled  by  the  ocular  nerves.  The  co-ordination  in  movements 
of  the  eyes,  the  reflex  motions  of  the  eves  in  following  a  light,  or  turuia^ 
toward  a  sound,  and  the  power  of  steady  gazing  at  an  object  are  controlled 
by  automatic  centres  in  the  corpora  quadrigeminn.  Dl^nse  here  frequently 
produces  nyatagraus  and  interferes  with  these  automatic  movement-'',  THo 
symptoms  are  not  referable  to  a  disease  of  one  thirtl  nerve  alone,  fur  the 
pupils  are  often  iinaflectetl.  They  are  often  bilateral  and  more  nearly  resemble 
the  symptoms  of  ophthalmoplef^ia  externa.  Hence,  it  is  possible  to  distin- 
fTuish  lesions  of  the  corpora  quailrtgemina  from  lesions  in  the  cms  cerebri, 
which  cause  true  third-nerve  paralysis.  The  eyeballs  are  not  often  eijually 
aflected,  one  moving  more  than  the  other;  hut,  on  the  other  hand,  neither 
eyeball,  as  a  rule,  is  totally  paralyzed.  The  superior  and  inferior  recti  are 
more  commonly  affected  than  the  lateral  muscles.  It  is  the  combinatiou  of 
these  otiular  symptoms  with  the  reeling  gait  which  will  lead  to  the  diagiio«s 
of  tumor  of  the  coriwra  tpiadrigeroina  when  the  other  (general)  symptomB 
of  brain  tumor  are  present : 

The  focal  symptoms  of  tumors  at  the  base  of  the  brain  are  necessarily 
ver^'  complex.  Suffice  it  to  say  that  tumors  lying  upon  the  ba^  of  the  br»s 
will  necessarily  compress  one  or  more  of  the  cranial  nerves,  either  upon  one 
side  alone  or  upon  both  sides,  in  case  the  tumor  is  near  the  median  line.  Thft 
situation  of  the  tumor  can  usually  be  determined  by  noting  the  order  in  which. 
the  various  cranial  nerves  are  invaded  from  first  to  twelfth.  The  reader 
also  referred  to  Chapters  XV.  and  XXIV.  for  the  consideration  of  Iceions  at; 
the  base,  and  to  Chapters  XXVI.  and  XXVII.  for  lesions  of  the  cranial  nervoiL 

Tumor  of  the  crus  cerebri  is  characterized  by  the  combination  of  hemi- 
plegia of  one  side  with  third-nerve  paralj-sis  of  the  opposite  side.  The" 
tumor  lies  on  tlie  side  on  which  the  third  nerve  is  affecteif.  Tu  this  coi  ' ' 
nation  bilateral  hemianopsia  may  lie  rnlded  if  the  tumor  cumpresse.^  the 
tic  tract.' 

Tumors  in  the  upper  part  of  the  pons  or  in  the  crus  cerebri  affect  the 
third  and  fifth  nerves,  producing  external  strabismus,  with  dilatation  of  thai 
pupil  and  ptosis,  and  also  tingling  pain  and  nniesthesia  of  the  iaee  witit' 
ulceration  of  the  cornea,  and  sometimes  grating  of  the  teeth  during  sleop. 
Tumors  iu  or  near  the  lower  half  of  the  pons  involve  the  sixth  and  sev- 
enth and  eightli  nerves,  causing  internal  strabismus  with  contracted  puinl 
paralysis  of  the  face,  including  inability  to  close  the  ej'ee,  and  deafness,  with, 
vertigo.  Alternating  hemiplegia  is  also  produced  by  a  lesion  in  this  region. 
Tumors  invading  the  medulla  may  disturb  the  action  of  the  glo^o-pharyngeftl, 
pneumogaSstric,  spinal  aci^easory  and  hypoglossal  nerves,  producing  di'fiicultv 
in  deglutition,  irregular  respiration,  irregular  pulse,  flushing  of  the  skiu,  with 
sweating,  sometimes  unilateral,  projectile  vomiting,  polyuria  or  glyciKuria, 
retraction  of  the  head  or  rolling  of  the  head  upon  the  pillow,  and  latitly, 
pnralysifl  of  the  tongue,  with  inabibty  to  articulate  distinctly  or  to  swalloVi., 

When  the  tumor  lies  upon  the  base  of    the  brain,  it  not  only  invades, 
the  cranial  nerves,  but  it  presses  ujjon  the  various  tracts  which  traverse  ll* 
c-nira,  pons,  and  medulla.  Thus  it  may  give  rise  to  hemiplegia  or  heniialaxii 
or  hemianiesthesia,  according  to  the  tract   invaded.     These  symptoms 
easily  nnderetood  by  reference  to  Fig.  133. 

Tumors  of  the  pons,  producing  pressure  upon  the  iniddle  peduncle  of  tho 

Hall :  HeliJelberB 
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cerebellum,  produce  a  tendency  to  stagger  in  walking.     The  patient  usually 
fti^gers  toward  the  side  opposite  the  tumor,  but  this  is  not  an  invariable  rule. 

Tumors  of  the  pons  quite  uniformly  produce  a  loss  of  the  tendon  reflexes 
at  the  knee.  The  control  of  the  bladder  and  the  rectum  is  also  frequently 
impaired. 

Tumors  of  the  cerebellum  are  exceedingly  frequent,  both  in  children  and 
in  adults,  and  present  almost  all  of  the  cnaracteristic  general  symptoms  of 
brain  tumor.  The  situation  of  the  cerebellum  held  down  in  a  small  cavity 
by  the  tentorium  cerebelli  is  such  that  a  small  growth  in  the  posterior  fossa 
is  capable  of  producing  an  increase  of  intra-cranial  pressure  quite  early  in 
the  course  of  the  case.  The  tumor  in  the  posterior  fossa  will  also  compress 
the  fourth  ventricle  by  displacing  its  floor  or  roof,  and  as  a  result  of  such 
compression  an  accumulation  of  fluid  in  the  ventricle,  and  subsequently  in 
the  lateral  ventricles,  is  usual.  Hence,  symptoms  appear  earlier  in  the  course 
of  the  disease  in  tumors  about  the  cerebellum  than  in  tumors  elsewhere  in 
the  brain.  Headache,  occipital  or  frontal,  is  usually  the  flrst  symptom,  and 
optic  neuritis  appears  very  early  in  the  course  of  the  case.  The  percentage 
of  cases  having  optic  neuritis  is  much  greater  in  tumors  of  the  cerebellum 
than  in  tumors  in  the  cerebral  hemispheres. 

The  focal  symptoms  of  tumors  of  the  cerebellum  are  not  very  numer- 
ous. They  are  first  staggering  in  walking,  sometimes  attended  by  a  strong 
tendency  to  stagger  or  to  fall  in  a  particular  direction ;  secondly,  symptoms 
referable  to  a  compression  or  displacement  or  stretching  of  the  cranial  nerves 
lying  in  the  posterior  fossa. 

Tumors  in  the  middle  lobe  of  the  cerebellum  uniformly  produce  cerebellar 
ataxia  or  a  staggering  gait.  Tumors  in  the  hemispheres  of  the  cerebellum 
near  to  and  compressing  the  middle  lobe  are  attended  by  the  same  symp- 
toms. So  also  are  tumors  which  compress  the  peduncles  of  the  cerebellum, 
especially  the  middle  peduncles  in  their  course  to  the  pons,  or  the  superior 
peduncles  on  their  way  toward  the  corpora  quadrigemina.  Tumors  lying 
within  the  hemispheres  which  do  not  invade  these  parts  do  not  always  pro- 
duce a  staggering  gait.  Hence,  a  diagnosis  of  a  tumor  of  tlie  cerebellum 
is  easy  when  the  tumor  lies  near  to  the  rae<lian  line,  but  is  impossible  when 
it  lies  near  the  surface  in  the  lateral  portion  of  the  hemispheres.  Thus  in 
the  tumor  shown  in  Fig.  122  there  was  no  staggering.  The  early  appearance 
of  staggering  as  related  to  the  general  symptoms  is,  therefore,  an  miportant 
sign  in  favor  of  a  cerebellar  tumor ;  while  the  apj)earance  of  staggering 
many  months  after  the  development  of  optic  neuritis  will  merely  indicate 
that  a  tumor  in  the  hemisphere  has  finally  reached  or  encroached  upon  the 
middle  lobe. 

The  early  appearance  of  cranial  nerve  symptoms,  such  as  paralysis  of  the 
face,  deafness,  disturbance  in  swallowing,  symptonb«  referable  to  the  vagus 
ner\*e8  or  paralysis  of  one-half  of  the  tongue,  indicates  that  the  tumor  lies 
near  to  the  medulla  and  pons,  that  is,  upon  the  inferior  surface  of  the  cere- 
bellum. The  appearance  of  these  symptoms  late  in  the  disease,  long  after 
the  development  of  optic  neuritis,  will  mdicate  tliat  the  growth  has  finally 
reiw'hed  the  inferior  surface,  or  more  probably  that  its  size  is  so  great  it«*  to 
have  displaced  the  cerebral  axis.     Such  a  tumor  Ls  shown  in  Fig.  123. 

The  characteristics  of  cerebellar  ataxia  are  a  staggering  gait  with  stoi>s  of 
irregular  length  and  j)osition,  the  body  swaying  like  that  of  a  person  intoxi- 
cated.* Thb*  ataxia  of  the  legs  and  of  the  bo<ly  is  attended  by  a  decided 
sense  of  vertigo,  and  does  not  usually  persist  when  the  patient  lies  down. 
ThesK?  characteristics,  together  with  the  fact  that  the  knee-jerks  are  exagger- 
ate<l  in  cerel)ellar  tumor,  will  enable  any  one  to  distinguish  this  disturb- 
ance of  gait  from  that  ap|>earing  in  locomotor  ataxia,     ("erebellar  ataxia  is 


1 


500  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

due  to  a  disturbance  in  the  mechanism  of  equilibrium  in  so  far  as  this  de- 
pends upon  impressions  coming  to  the  brain  from  the  muscles  of  the  trunk 
and  legs.  When  the  staggering  is  in  one  direction  only  it  is  an  indicatim 
that  the  middle  peduncle  of  the  cerebellum  is  invaded  by  the  tumor.  This 
unilateral  staggering  is  not  a  common  symptom.  In  four-fifths  of  the  cases 
recorded  the  patient  has  staggered  away  from  the  side  on  which  the  tumor 
lies ;  in  the  remaining  fifth  the  patient  has  staggered  toward  the  tumor. 
The  direction  of  staggering  is  not,  therefore,  an  ab^lute  sign  ot  the  side  on 
which  the  tumor  lies.  When  the  middle  peduncle  of  the  cerebellum  is  in- 
vaded there  are  usually  cranial  nerve  symptoms  produced,  and  these  are 
always  upon  the  side  on  which  the  tumor  lies.  Hence,  the  combination  of 
the  staggering  toward  one  side  with  cranial  nerve  symptoms  of  the  opposite 
side  will  indicate  inevitably  which  peduncle  of  the  cerebellum  is  involved. 
Thus  in  the  case  shown  in  Fig.  123  the  diagnosis  was  made  before  death  from 
this  combination  of  symptoms.  When  the  superior  ijeduncles  of  the  cerebel- 
lum are  invaded,  nystagmus,  paralysis  of  the  ocular  motor  muscles,  and 
blindness  are  developed.  In  fact  it  is  impossible  to  differentiate  a  tumor  in- 
vading the  superior  peduncles  of  the  cerebellum  from  a  tumor  of  the  corpora 
quadrigemina. 

Diagnosis.  The  review  of  the  symptoms  just  described  will  convince  the 
reader  that  in  the  majority  of  cases  of  tumor  of  the  brain  there  are  sufficient 
evidences  of  the  existence  of  disease  within  the  cranial  cavity,  and  that  the 
gradual  development  and  progress  of  the  disease  will  enable  the  physician  to 
come  to  the  conclusion  that  it  is  of  the  nature  of  a  tumor.  If  in  any  case 
these  symptoms  which  are  present  are  carefiilly  classified,  the  general  symp- 
toms being  separated  from  the  local  symptoms,  and  the  order  of  api)earauce 
of  the  local  symptoms  fiilly  determined,  it  will  usually  be  possible  to  reach  a 
conclusion  as  to  the  situation  of  the  tumor.  The  combination  of  local  symp- 
toms is  sometimes  &s  characteristic  as  their  order  of  appearance  and  method 
of  extension,  as,  for  example,  in  cases  of  tumors  of  the  crus  or  of  the  cor- 
pora quadrigemina. 

It  is  not  to  be  forgotten,  ho\vever,  that  tumors  of  the  frontal  lobes  and 
tumors  of  the  temporal  lobes,  especially  those  situated  in  the  right  hem- 
isphere, often  fail  to  cause  any  local  symptoms.  The  absence  of  distinct  local 
svmptoms,  therefore,  will  point  to  these  localities  as  the  probable  position  of 
the  suspected  tumor. 

It  is  not  to  be  forgotten  that  many  local  symptoms  are  produced  indirectly 
by  pressure  upon  parts  not  far  from  the  tumor,  but  yet  not  directly  invadetl 
in  its  growth. 

It  is  also  to  be  remembered  that  tumors  pressing  u])on  large  vessels  of  the 
brain  may  so  disturb  the  circulation  as  to  produce  symptoms  quite  similar  to 
those  of  thrombosis,  and  these  symptoms  may  l>e  due  to  siisi)ension  of  ftinc- 
tion  of  a  part  lying  at  some  distance  from  the  tumor. 

The  diagnosis  of  the  variety  of  the  tumor  present  can  only  be  reached  by 
careful  study  of  the  general  history  of  the  patient  and  by  a  consideration  of 
those  facts  w^hich  have  been  already  mentioned  in  the  discussion  of  the  vari- 
eties of  brain  tumor. 

It  is  therefore  evident  that  in  the  diagnosis  of  the  disease  there  are  always 
three  quej*tions  to  l>e  settled:  first,  the  existence  of  a  tumor;  secondly,  it8 
situation  ;  thirdly,  its  variety.  A  study  of  the  symptoms  will  usually  enable 
the  physician  to  reach  an  answer  to  the  first  two  questions,  but  the  answer  to 
the  last  question  will  always  remain  uncertain. 

The  symptoms  of  brain-abscess  may  be  the  same  in  kind  as  those  of  brain- 
tumor,  since  both  produce  an  increase  of  intra -cranial  pressure  and  a  pro- 
gressive destniction  of  brain  tissue.     In  their  origin,  mode  of  development, 
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progress,  and  termination,  however,  there  are  not  infrequently  marked  differ- 
ences. Brain  abscess  develops  most  commonly  after  severe  injuries  or  in  con- 
junction with  suppurative  affections  of  the  inner  ear  and  of  the  nasal  and 
orbital  cavities,  and  with  caries  of  any  of  the  cranial  bones  which  lie  in 
contact  with  the  membranes.  These  rarely  occur  prior  to  the  development 
of  brain-tumor.  The  symptoms  common  to  tumor  and  abscess  may  develop 
after  a  blow  on  the  head,  but  when  the  condition  is  one  of  abscess  the  symp- 
toms appear  in  more  rapid  succession,  with  greater  severity,  and  more  fre- 
quently with  fever  than  when  the  condition  is  that  of  tumor.  Furthermore, 
tne  symptoms  of  abscess,  after  ap])earing  suddenly,  often  subside,  the  abscess 
becoming  latent,  and  all  symptoms  disappearing  for  months  or  years,  and 
then  breaking  out  again  with  suddenly  fatal  termination.  This  course  con- 
trasts markedly  with  that  in  a  case  of  a  tumor,  where  a  gradual  progress 
with  slowly-increasing  intensity  of  all  the  symptoms  is  found.  The  constant 
addition  of  new  symptoms  is  usual  in  tumors,  and  a  temporary'  remission 
rather  than  intermission  of  the  symptoms  is  the  nile  when  the  progress  is 
not  continuous.  There  may  also  be  some  points  of  distinction  found  in  the 
individual  symptoms.  Thus,  headache  is  more  severe  and  paroxysmal  with 
tumor ;  optic  neuritis  is  much  more  commonly  found  with  tumor ;  mental 
changes  are  more  gradual  and  constant  with  tumor ;  and  local  symptoms  are 
slower  in  onset  and  more  apt  to  develop  with  tumor.  A  complication  of 
tumor  not  infrequent  is  cerebral  hemorrhage.  Meningitis  is  the  usual  com- 
plication of  abscess.  Lastly,  a  duration  of  from  one  to  two  years,  with 
symptoms  constantly  present,  points  directly  to  tumor. 

Tubercular  meningitis  is  under  certain  circumstances  easily  mistaken  for 
cerebral  tumor.  This  is  not  true  of  the  ordinary  cases  of  tubercular  menin- 
gitis with  acute  hydrocephalus,  which  develop  marked  symptoms  rapidly  and 
terminate  fatally  wuthin  four  or  six  weeks.  But  there  are  a  number  of  cases  of 
tuberciilar  meningitis  which  present  a  chronic  course  \vith  gradual  progress, 
and  in  which  the  diagnosis  from  tubercular  tumor  is  almost  impossible.  It 
is  true  that  the  symptoms  often  develop  rapidly  in  these  cases,  and  yet  this 
is  sometimes  apparently  the  case  in  tumor ;  for,  unless  a  patient  is  careftilly 
watched,  the  early  symptoms  of  tumor  may  escai)e  notice  for  scmie  time. 
The  symptoms  of  chronic  tubercular  meningitis  may  be  the  same  as  those 
describeci  as  general  symptoms  of  brain  tumor ;  but  the  headache  is  more 
Hevere  in  meningitis  and  more  continuous ;  there  is  more  likely  to  l>e  hy|)er- 
**ensitiveness  to  light,  sound,  or  touch  in  meningitis;  and  optic  neuritis 
develops  less  frequently,  less  rapidly,  and  with  less  intensity  than  in  tumor. 
Tubercles  upon  the  choroid  are  found  more  frecjueutly  in  meningitis  than  in 
tubercular  tumor.  It  is,  of  courjse,  understiMMl  that  a  localized  meningitis 
may  give  rise  to  the  same  symptoms  as  a  small  tumor,  and  then  the  differen- 
tiation is  impossible.  This  is  more  common  about  the  base  of  the  brain,  in 
the  regi(m  of  the  cninial  nerves,  than  elsewhere.  It  is  also  to  be  remem- 
lie red  that  a  chronic  progressing  meningitis  may  develop  in  the  vicinity  of  a 
tumor.  Here,  again,  the  diagnosis  will  1x3  impossible.  A  gradual  subsi- 
dence of  the  symptoms,  with  recover}',  will  point  to  meningitis  rather  than 
to  tumor. 

Chronic  hydrocephalus,  while  not  infrequently  the  result  of  tumor  or  men- 
ingitis, may  be  due  to  a  chronic  inflammation  of  the  ei)en(lyma  of  the  ven- 
tricles. It  then  lulvances,  and  the  fluid  within  the  ventricles,  pnxlucing 
pressure  uinm  the  hniin,  causes  atrophy.  The  course  is  chronic,  and  the 
general  sym[)toms  are  those  of  cerebral  tumor.  The  local  symptoms,  how- 
ever, differ  in  some  respects  from  those  of  tumor.  Spastic  paralysis  devel- 
ops with  chronic  hydrocephalus  without  localized  spasms,  and  is  always 
bdateral ;  the  lower  limbs  are  afiecte<l  more  intensely  than  the  upper.     The 
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child  presents  the  extended,  adducted,  stiff  legs,  with  overlapping  knees, 
rigid  muscles,  increased  tendon  reflexes,  and  the  spastic  gait  so  £Euniliar  in 
infantile  diplegia  (see  Chapter  XVII);  and,  in  addition,  the  hands  move 
without  proi)er  co-ordination.  As  the  disease  progresses  the  crura  cerebri  and 
pons  may  be  displaced  by  the  pressure  of  the  fluid,  and  irregular  symptoms  due 
to  stretching  of  the  cranial  nerves  may  appear.  These,  with  the  paraplegia, 
may  lead  to  a  suspicion  of  a  tumor  of  the  pons  or  base  of  the  brain,  and  only 
by  the  order  of  develoi)ment  of  the  symptoms  can  the  differentiation  be  made. 

The  diagnosis  between  cerebral  tumor  and  cerebral  hemorrhage  will  be 
necessary  only  in  a  few  cases  in  which  the  onset  of  the  symptoms  has  been 
very  sudden.  There  are  a  few  cases  of  tumor,  chiefly  glioma,  in  which  the 
growth  has  been  latent  for  some  time,  and  has  then  given  rise  suddenly,  after 
a  blow  on  the  head,  or  exposure  to  the  sun,  or  some  other  accidental  influ- 
ence, to  well-marked  symptoms.  These  are  usually  both  general  and  local, 
more  noticeably  the  latter.  The  suspicion  of  a  tumor  will  be  aroused  if,  after 
such  an  apoplectic  stroke,  the  symptoms  persist  and  increase  instead  of  sub- 
siding, and  if  headache,  convulsions,  and  optic  neuritis  appear.  Hemor- 
rhage alone  never  gives  rise  to  the  last-named  symptom. 

There  are  a  few  general  diseases  which  present  certain  symptoms  some- 
what similar  to  those  occurring  in  brain  tumor,  and  these  should  always 
be  kept  in  mind.  They  are  extreme  anaemia,  with  defective  vision,  from 
myopia  or  hypermetropia ;  chronic  lead-poisoning  and  chronic  diffuse  ne- 
phritis or  contracted  kidneys.  The  knowledge  that  these  diseases  may  sim- 
ulate brain  tumor  will  lead  the  physician  to  be  upon  his  guard.  It  is  not 
necessary  to  mention  the  numerous  points  of  the  differential  diagnosis  which 
will  enable  a  definite  conclusion  to  be  reached  in  any  case. 

The  Ooorse  of  the  Disease.  The  general  history  of  the  progress  of  a 
patient  suffering  from  brain-tumor  has  to  some  extent  been  indicated  in 
the  discussion  of  the  symptoms.  Suffice  it  to  say  that  a  gradual  increase  in 
the  number  and  intensity  of  the  various  symptoms  is  usual.  In  some  cases 
the  general  symptoms  precede  the  local  symptoms  by  several  months,  and 
optic  neuritis  does  not  often  appear  within  three  months  of  the  beginning  of 
the  symptoms,  unless  the  tumor  is  in  the  cerebellum  or  on  the  base  of  the 
brain.  In  some  cases  the  local  symptoms  api)ear  before  the  general  symi>- 
toms,  especially  if  the  tumor  is  located  in  the  motor  cortex,  when  the  case 
may  be  regarded  for  some  time  as  one  of  cortical  epilepsy  until  the  general 
symptoms  of  brain-tumor  sui)ervene.* 

As  the  ciise  goes  on,  and  both  local  and  general  symptoms  become  more 
numerous,  the  suffering  of  the  patient  becomes  more  intense. 

If  the  case  is  one  of  gumma  it  may  be  possible  to  relieve  the  symptoms, 
and,  by  a  progressive  course  of  treatment,  to  cure  the  patient  entirely.  Under 
these  circumstances  the  symptoms  gradually  subside  and  become  less  in  inten- 
sity up  to  recovery.  In  other  cases  it  is  possible  to  locate  the  tumor  abso- 
lutely in  a  position  accessible  to  the  surgeon  and  to  remove  it  by  operation, 
and  under  these  cinuimstances  the  recovery  of  the  patient  is  gradual  but 
progressive  after  the  openition  is  over.  The  brain  resumes  its  ftinctions 
after  the  })ressure  of  the  tumor  is  removed,  or  when  a  portion  of  the  brain 
has  been  injured  in  the  removal  of  the  tumor  a  recover}^  may  be  imperfect, 
with  some  defects  of  sight,  or  motion,  or  sensation  remaining.  In  those 
cases  which  are  not  subject  to  specific  treatment,  and  in  which  the  tumor 
cannot  be  removed,  the  course  is  progressively  downward,  the  patient  suffer- 
ing more  and  more  intensely  as  the  tumor  grows,  and  finally  passing  into  a 
state  of  coma  or  dying  in  convulsions. 

•  Kocher :  Zeltsch.  fur  Chirurgie,  June,  1893. 
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The  average  duration  of  the  symptoms  is  said  to  be  three  years,  but  indi- 
vidual cases  vary  greatly. 

There  are  a  few  cases,  however,  in  which,  either  spontaneously  or  under 
specific  treatment,  a  tumor  has  ceased  to  grow,  and  the  patient  has  appar- 
ently recovered  and  remained  quite  well  for  some  months  or  even  years,  the 
brain  apparently  resuming  its  function.  Two  such  cases  have  come  under 
my  observation.  In  one  the  recovery  lasted  four  months,  sudden  death  fol- 
lowing, due  to  the  rupture  of  a  cyst  which  lay  at  the  side  of  a  sarcoma.  In 
the  other  an  interval  of  eight  years  occurred,  after  which  the  symptoms  re- 
turned and  caused  death.  In  the  last  case  optic  neuritis,  which  was  present 
at  the  first  attack,  subsided  entirely,  but  recurred  at  the  second  attack.  The 
tumor  was  a  sarcoma  in  the  cerebellum.  In  both  cases  there  was  no  evidence 
of  syphilis,  yet  the  treatment,  which  was  apparently  successful,  was  inunctions 
of  mercury  and  large  doses  (300  to  400  grains  daily)  of  iodide  of  potassium. 

Prognoflis.  It  is  evident  from  this  statement  of  the  course  of  tne  disease 
that  the  general  prognosis  in  brain  tumore  is  unfavorable.  We  have  seen 
from  a  table  on  page  471  that  but  7  per  cent,  of  tumors  of  the  brain  are  open 
to  operation.  It  is  therefore  evident  that  in  the  vast  majority  of  the  cases 
we  cannot  give  the  patient  any  hope. 

Treatment.  1 .  Medical  Treatment  In  the  course  of  the  case  it  is  usually 
necessary  to  treat  the  symptoms  of  the  disease.  Headache  can  usually  be 
very  much  relieved  by  a  free  use  of  phenacetin,  antipyrin,  or  antifebrin. 
The  doses  of  these  drugs  which  must  be  use<l  are  larger  than  those  commonly 
employed,  and  it  is  my  practice  to  begin  with  the  ordinary  dose,  and  rapidly 
increase  the  number  of  doses  given,  combining  with  the  drue  any  neart 
simulant,  caffeine  being  the  one  preferred.  If  the  patient  be  carefully 
watched  while  this  is  being  done  it  will  soon  be  found  possible  to  give  safely 
twenty  grains  of  antipyrin,  fifteen  to  twenty  grains  of  phenacetin,  or 
ten  grains  of  antifebrm  at  a  dose,  and  this  dose  may  be  repeated  after 
three  hours,  provided  the  headache  returns.  In  a  few  cases  the  headache 
may  be  benefited  by  ice-bags  to  the  head,  by  hot  baths,  or  by  ergot.  If 
these  remedies  are  useless,  resort  must  be  had  to  morphine,  but  this  drug  is 
especially  unsatisfactory  in  the  treatment  of  headache  from  brain  tumors 
unless  very  large  doses  are  given.  Vomiting  and  vertigo  in  brain  tumor  are 
best  relieved  by  the  use  of  bromide  of  sodium  or  by  hvdrobromate  of  hvo- 
cine  in  j^  gr.  dose  repeated  every  four  hours. 

The  course  of  optic  neuritis  cannot  be  arrested,  though  it  may  be  somewhat 
delayed  by  cupping  the  temples.  While  strychnine  will  at  any  time,  when 
given  hy|)odermically,  improve  temporarily  the  power  of  vision,  yet  it  does  no 
pennanent  good,  and  is  thought  bv  some  to  hasten  the  progress  of  the  disease. 

Epileptiform  convulsions  may  \)e  reduced  in  frequency  by  the  free  use  of 
bromides,  but  cannot  l>e  arrested  as  long  as  the  disease  goes  on.  It  is  thus 
evident  that  the  treatment  of  the  general  symptoms  of  brain  tumor  is  ex- 
cee<lingly  unsatisfactory.  There  is  no  treatment  known  that  will  in  any  way 
affect  the  local  symptoms,  massage  and  electricity  to  paralyzed  limbs  being 
mere  palliatives,  capable  only  of  maintaining  the  nutrition  of  the  muscles. 

There  is  always  a  possibility  in  every  case  of  brain  tumor  that  the  disease 
may  be  syphilitic  in  origin.  It  is  always  imperative,  therefore,  as  soon  as 
the  diagnosis  is  establisherl,  to  try  the  effect  of  specific  treatment.  My  pref- 
erence is  for  the  use  of  inunctions  of  mercury,  one  drachm  of  blue  ointment 
being  rubl)ed  in  at  night  after  a  hot  bath,  a  <iifferent  part  of  the  body  being 
sele<'te<l  for  each  application,  and  after  the  application  being  covere<l  witn 
bandages  so  that  the  pro(»ess  of  absorption  of  the  ointment  remaining  upon 
the  skin  may  occur  during  the  night.  At  least  two  ounce:?  of  blue  ointment 
should  thus  be  used,  and  if  improvement  is  evident  the  inunctions  may  he 
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repeaterl  after  an  interval  of  two  weeks.  The  occurrence  of  salivatiou  will 
necessitate  the  ceyaation.  of  tlie  use  of  mercury  teniporarilv-  At  the  same 
time  targe  doses  of  iodide  of  potai>ti  should  be  pven,  beginning  with  twenty 
grains  three  times  a  day,  and  increasing  the  dose  one  or  more  trains  daily 
uutil  100  grainti  three  times  a  day  have  been  reached.    The  ioaide  may  I»e 

Siven  in  Vichy  water  or  in  milk,  iSefore  or  after  meals,  according  to  the  iroii- 
ition  of  digestion.  My  preference  is  to  give  it  before  meals. 
Care  in  the  regulation  of  the  diet,  the  use  of  simple  and  nutritious  foiid, 
trequent  massage  to  aid  digestion,  and  a  daily  hot  hath  of  temperature  of 
100°  continued  for  fifteen  to  twenty  minute  are  essential  during  the  takin)^ 
iif  these  large  doses  of  iodide. 

When  the  tumor  is  of  a  gumraateua  nature  a  decified  improvement  in  all 
the  symptoms,  and  particularly  in  inaomuia  and  headache,  should  be  obren'ed 
within  a  month.  Such  improvement  may,  however,  occur  in  cases  of  either 
liarcoma  or  glioma  or  cystic  tumors.  It  is  therefore  neccesary  to  keep  up  this 
treatment  for  two  months  longer.     If  the  improvement  continues  and  the 

Ktieut  gradually  recovers  it  is  probable  that  a  gumma  has  been  absorbed, 
a  case  recently  under  my  observation  in  which  the  symptoms  in  Jonuarr, 
1893,  were  intense  headache,  insomnia,  mental  apathy,  staggering  gait,  great 
general  weakness,  optic  neuritis  in  both  eyes,  with  partial  blindness  in  the 
right  eve  and  total  paralysis  of  the  right  third  nerve,  partial  anaesthesia  of 
the  right  side  of  the  face,  and  paresis  of  the  right  sixth  and  seventh  nen,-ea, 
there  was  by  November,  1893,  a  complete  recover)',  which  still  persists,  an 
occasional  nocturnal  headache  being  the  only  symptom  remaining.  Five 
courses  of  inunction  have  been  emploved,  and  iodide  has  been  given  to  the 
extent  of  250  grains  a  day,  the  dose  being  varied  from  time  to  time  when 
symptoms  of  intolerance  appeare<1.  Thus  in  ten  months  a  basal  gumma  of 
considerable  &\m  has  been  a)«orbed  by  persistent  treatment. 

If  the  tumor  present  is  a  sarcoma  or  glioma,  and  an  improvement  has  oc- 
curred during  the  first  mouths  of  treatment,  sucli  improvement  will  not 
always  persist,  and  therefore  a  return  of  the  symptoms  during  the  course  of 
specific  treatment  is  a  pretty  sure  proof  that  the  tumor  is  not  of  the  nature 
of  a  gumma.  It  is  useless  to  continue  specific  treatment  aft«r  three  moutlis  of 
thorough  trial;  it  ia  better  to  refuse  medical  treatment  or  to  depend  entirely 
upon  palliatives  under  these  circumstances. 

2.  The  mrgifia/  Ireatjneni  of  brain  tumors  is  a  subject  which  has  awakened 
much  interest  of  late,  inasmuch  as  over  130  tumors  have  lieen  operated 
upon  within  the  past  six  years.  Tumors  in  which  surgical  treatment  is 
applicable  are  those  which  are  situated  in  or  near  the  cortex  of  the  hemi- 
spheres, tumors  of  the  cerebellum,  though  accessible  being  partictilary  un- 
favorable for  operation. 

Space  does  not  permit  of  an  analysis  of  these  operations  for  brain  tumor, 
and  this  subject  will  be  discussed  in  another  chapter.  Suffice  it  to  say  that 
47  per  cent,  of  the  cases  in  which  operation  has  been  attempted  have  proved 
successful,  the  tumor  having  been  accurately  located  and  succesfiftilly  removed, 
with  recovery  of  the  patient.  Considering  that  this  operation  is  a  new  one, 
that  it  has  been  attempted  rashly  in  some  cases  as  a  last  resort,  where  there 
was  no  probability  of  success,  and  where  failure  was  inevitable,  it  may  be 
expectefl  that  the  percentage  of  recoveries  will  in  the  fiiture  he  much  higher. 
It  ]s,  of  course,  a  discouraging  feature  that  but  7  per  cent,  of  tumore  of  the 
brain  are  open  to  operation,  and  these  statistics  would  indicate,  therefore, 
tliat  but  three  brain  tumors  in  a  hundred  will  probably  be  cured  by  surgical 
treatment.  Nevertheless  this  treatment  should  be  oareftiUy  considered,  and 
whenever  the  diagnosis  of  a  tumor  in  an  accessible  location 
surgeon  should  be  culled  in  as  early  as  possible  t*)  remove  it. 
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Horsley  has  recently  advised  that  in  cases  in  which  the  tumor  is  inaccessi- 
ble a  lar^  opening  be  made  in  the  skull  and  that  a  drainage-tube  be  passed 
within  the  aura  to  relieve,  if  possible,  the  intra-cranial  pressure.  I  have 
seen  this  done ;  but  it  seems  to  me  of  problematical  value,  as  it  merely  pro- 
longs the  misery  in  a  hopeless  condition. 

The  varieties  of  brain  tumor  which  are  most  favorable  to  surgical  treat- 
ment are  sarcoma  and  fibroma.  These  tumors  are  encapsulated,  are  easily 
separable  from  the  brain  substance,  and  can  be  removed  without  any  lacer- 
ation of  the  brain  tissue.'  Figure  124  shows  such  a  tumor  removed  from  the 
frontal  region  by  Dr.  McBurney  at  my  suggestion. 

Glioma  and  glio-sarcoma  are  not  as  easily  removed,  they  usually  infiltrate 
the  brain  substance,  penetrating  into  the  wliite  matter  even  when  they  arise 
in  the  cortex,  and  it  is  necessary  in  their  removal  to  incise  the  brain  tissue. 
They  are  very  vascular,  and  often  contain  cysts  filled  with  fluid,  and  hence 
their  removal  is  much  more  diflicult.  Both  varieties  of  tumor,  however, 
have  been  successfully  removed.  After  removal  they  are  liable  to  return, 
but  in  two  or  three  cases  operations  have  been  done  a  second  and  even  a 
third  time,  with  the  result  of  prolonging  life.*  When  a  gumma  does  not 
yield  to  specific  treatment  there  is  no  reason  why  it  should  not  be  removed, 
provided  it  is  accessible,  and  it  is  not  unlikely  that  if  a  gumma  were  very 
large  and  were  removed  that  specific  treatment  subsequently  administered 
would  eventually  prove  curative.  The  chief  difficulty  in  the  way  of  such 
removal  is  the  infiltration  of  the  pia  with  gummatous  material  and  the  diffi- 
culty of  getting  this  away  without  great  hemorrhage ;  this  difficulty  is  not, 
however,  insuperable. 

Carcinoma  of  the  brain  is  the  most  unfavorable  tumor  for  operation,  both 
because  of  the  fact  that  it  is  usually  secondary  to  carcinoma  elsewhere,  which 
is  bound  to  kill  the  patient,  or  because  of  its  liability  to  return.  The  same 
difficulties  which  attend  a  removal  of  glioma  are  met  with  in  operating  upon 
carcinoma. 

CVsts  of  the  brain  are  easily  emptied  when  found,  but  the  mere  abstrac- 
tion of  the  fluid  gives  no  permanent  relief,  as  it  is  bound  to  reaccumulate. 
It  is  necessarv  therefore  either  to  drain  the  cvst,  and  thus  secure  its  closure 
from  the  bottom  by  the  approximation  of  its  walls,  or  else  to  remove  the 
whole  of  the  cyst  by  dissecting  it  out  from  the  brain.  The  latter  is  a  dan- 
gerous process,  and  is  sure  to  be  followed  by  the  formation  of  scar  tissue, 
which  in  itself  is  a  constant  irritant  to  the  brain.  Drainage,  therefore,  appefCrs 
to  me  to  be  the  best  form  of  treatment  for  cysts.'  If,  however,  the  cyst  is 
merely  a  part  of  a  glioma  the  removal  of  its  wall  and  adjacent  tissue  gives 
most  hope. 

The  removal  of  tubercular  tumors  has  been  alreadv  discussed  in  the  sec- 
tion  upon  that  subject. 

I  cannot  but  believe  that  the  oi)eratioii  for  tumor  of  the  brain  will  be 
more  widely  performed  in  the  future,  that  cases  will  he  operated  upon  earlier 
in  the  disease  as  our  knowledge  of  diagnosis  increases,  and  that  the  day  will 
come  when  as  little  fear  will  he  felt  in  opening  the  cranial  cavitv  as  is  at 
present  felt  in  the  opening  of  the  abdomen.  And  I  believe  that  tlie  statis- 
tics at  present  available,  which  would  seem  to  indicate  that  but  3  per  cent, 
of  brain  tumors  can  be  successfully  remove<l,  will  be  materially  changed 
within  the  next  ten  years. 

For  detaib*  of  the  oi)enitioii,  tiie  rules  of  ^lidancc  in  finding  various  areas 
of  the  brain,  and  a  general  discussion  of  the  subject,  the  reader  is  referred  to 
the  chapter  upon  Surgery  of  the  Brain. 

»  i'zerny  :  Verhand.  Deut.  Qeinel.  fUr  ChirurK.,  IWi. 
2  See  Kocher :  Zeltsch  fUr  Chlnirg.,  April,  1«03. 
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CHAPTER   XVII. 
FOCAL  DISEASES  OF  THE  BRAIN. 

(Continued.) 
By  F.  X.  DERCUM,  M.D. 

THE  CEREBRAL  PALSIES  OP  CHILDHOOD. 

Children,  as  a  result  of  diverse  pathological  causes,  operating  both  in 
intra-uterine  life  and  in  early  childhood,  and  of  various  accidents  to  which 
they  are  exposed  during  birth,  are  subject  to  a  variety  of  palsies  presenting 
special  clinical  features.     These  palsies  constitute  a  group  by  themselves. 

Etiology  and  Pathology.  As  the  name  "  cerebral  palsy  "  implies,  there  is 
in  every  case  a  lesion  in  the  motor  area  of  the  cortex,  or  at  some  point  in  the 
encranial  portion  of  the  motor  tract,  that  is,  in  the  white  matter  subjacent  to 
the  motor  area,  in  the  motor  portion  of  the  internal  capsule,  in  the  cms, 
pons,  or  pyramidal  tracts.  Clinically  the  cases  resolve  themselves  into  two 
groups ;  first,  those  in  which  the  lesion  is  widely  difiHised  and  involves  both 
sides  of  the  brain,  producing  paralysis  on  both  sides  of  the  body,  that  is, 
diplegia ;  and  secondly,  those  in  which  the  lesion  is  limited  to  one  side  of  the 
brain,  producing  unilateral  palsy  or  hemiplegia.  As  might  be  coniectured, 
the  detailed  symptoms  in  a  given  case  depend  upon  the  location  of  the  lesion 
and  but  little  upon  its  nature.  Similar  symptoms  may  be  produced  by 
widely  different  causes,  anything,  in  fact,  that  interferes  with  the  nutrition  or 
the  development  of  the  motor  area  or  tract,  such  as  inflammation,  hemor- 
rhage, thrombosis,  neoplasm,  etc.  Unfortunately,  our  knowledge  of  the 
various  morbid  processes  at  work  depends  more  upon  inference  than  upon 
observation.  It  is  very  common  to  find  at  the  autopsy  atrophy  and  sclerosis 
of  the  convolutions,  together  with  large  cysts,  but  these  changes  are  in  the 
majority  of  cases  the  outcome  of  some  pre-existing  and  acute  process.  They 
are  evidently  terminal  in  character,  and  must  be  regarded  as  a  result  rather 
than  as  a  cause. 

With  reference  to  their  etiology,  cerebral  palsies  resolve  themselves,  firti, 
into  those  beginning  in  intra-uterine  life ;  secondly ^  those  occurring  as  the 
result  of  accidents  during  birth ;  and  thirdly,  those  acquired  in  infancy. 

The  first  group  presents  the  following  etiological  features.  In  some  of  the 
prenatal  cases  simple  developmental  arrest  is  the  causal  factor.  The  brain 
in  such  cases  is  erabryonically  defective  and  growth  fails  to  take  place,  either 
because  of  lack  of  formative  power  or  because  of  some  gross  anomaly  in  the 
vascular  supply.  A  certain  number  of  these  cases,  however,  are  due  to  gross 
pathological  conditions,  such  a^^i  meningo-encephalitis,  ependymitis,  and,  per- 
haps, hemorrhage  and  thrombosis.  In  syphilis  and,  perhaps,  other  infectious 
processes,  we  have  a  possible  cause  of  prenatal  vascular  lesions,  though  the 
evidence  upon  this  pomt  is  meagre. 

Trauma  of  the  abdomen  of  the  mother,  in  rare  instances,  plays  an  im- 
portant part.     This  is  proven  by  the  interesting  case  report^  by  Gibbs.* 

1  Cited  by  McNutt :  Apoplexia  Neauotorum,  Amer.  Journ.  of  Obstetrics  1885,  xtUL  p.  78. 


FOCAL  DISEASES  OF  THE  BRAIN.  507 

lip  child,  which  was  stillborn,  presented  the  symptoms  of  hemiplegia  with 
ij»«piiv  and  contractures,  the  latter  being  so  marked  that  they  could  not  be 
.■reni>me  without  cutting  the  tendons.     On  the  parietal  bone  of  the  oppo- 

T.r  «idt*  was  found  an  ecchymosis,  while  the  hemisphere  showed  the  remains 
:  iu  oltl  clot.      There  was  a  history  of  a  severe  blow  to  the  abdomen  of  the 

2  ithf r  during*  her  pregnancy. 
\x  timess,   and    probably  with  truth,  prenatal  arrest  of  development  has 

ift-D  attributed  to  a  maternal  impression,  such  as  fright  or  other  great  emo- 

^/nal  disturbance. 

Ux-asionally  children  bom  prematurely  present  later  on  the  symptoms  of 
N*ptic  |>aL?y.  Here  feeble  development  of  tne  motor  cortex  and  tracts  offers 
ihr  mort  probable  explanation.  We  should  remember  in  this  connection, 
i-wfver.  that  the  crania  of  premature  children  are  imperfectly  developed, 
i.tI  that  Bs^  a  conse<|uence  they  are  less  able  to  protect  the  brain  from  injury 
i:  birth.  The  t^vo  causes  should  not  be  confounded.  In  the  one  instance, 
tlierf-  would  be  a  history  of  a  gradually  acquired  palsy  ;  in  the  other,  the  his- 
i^ry  of  a  palsy  dating  from  birth.  In  another,  though  rare  class  of  cases, 
*iit  children  are  apparently  normal  at  birth,  but  there  is  such  an  extreme 
MlencaA?  of  iievelopnient  or  instability  of  the  motor  tract  that  early  degen- 
rfttive  changes*  take  place.  Freud '  reconls  two  cases  of  cerebral  diplegia 
in  the  childreu  af  a  phvsician  who  had  married  his  niece.  The  three  re- 
narkahle  cases  of  hereditary  infantile  spastic  paraplegia  recorded  by  Gee,* 
iko  belong  to  thi**  group;  father,  daughter,  and  son  were  affected.  As 
Freud  points  out,  there  is  here  a  relation  to  Friedreich's  ataxia.  There  is 
the  !«jue  teu<lency  to  premature  death — premature  wearing  out — of  nerve 
tnrtfi. 

The  t'er^jufl  ^roup,  which  includes  cases  having  their  origin  in  trauma 
diuiDg  birth,  is  quite  large.  The  head  of  the  child  in  its  passage  through 
the  pelvis  is,  a**  "we  know,  exposed  to  varying  conditions  of  pressure,  and  it 
cannot  cause  surprise  that  under  certain  circumstances,  e,  </.,  when  this  pres- 
•ore  ha*«  been  excessive  or  unduly  prolonged,  that  en  cranial  lesions  ensue. 
The  fir«it  to  proi>erly  appreciate  these  facts  and  to  recognize  their  relation  to 
•h*^  >j»ii.*ti<-  p:iL*ie?*  of  childhood  wils  Little.^  He  tells  us  that  the  "severe 
.•*iMn«  <iiiis<n1  by  tlie  nicchanical  conipression  and  laceration  and  exteiLsive 
>-ifiorrha;r<'  within  the  skull,  wlien  they  do  not  destroy  life,  trive  rise  to  per- 
I  nri»-nt  dt-torinity  of  the  cranium,  to  atrophy  of  the  injured  portions  of  the 

■r.iin,  sind  wvk-  the  causes  of  many  cases  erroneously  (lescril)e(l  a,s  congenital 

ii< •<•>."  It  ba^i  been  repeatedly  denionstrate<l  that  the  lesion  in  tlu^se  cases 
-*  T[i»-niii^«.':il  b«'inorrhage,  and  to  Sarah  ^FcNutt  *  l)elon«rs  the  credit  of  clearly 
— 'aUli*hiiij^  tlu^  relation  of  these  hemorrhages  to  the  cerebral  palsies  (see 
r\z.  140  ■.       She  showed,  furthermore,  that  heniorrha<;es  are  apt  to  occur  at 

"'-•  \k\s<^  <»f  th«'  brain  in  vertex  presentations,  and  at  the  vertex  in  hreeeh 
:  r«^iitati«»n-.  It  is  exceedingly  {)robal)le  when  they  occur  at  the  l)ase 
Tiii    vital    r^tnictures   are   interfere<l  with,  and   that   as  a  consetjuence,  tiie 

:  :id    j)roiii[>tly  dies,  while  when  they  occur  at   the  vertex   the  child   lives 

•  i:    later    pn-^i^Mits  the  well-known   symptoms  of  chronic  spastic  paralysis. 

Tn*    h»*iiiorrha<re  appe^irs  to  come  from  the  veins  of  the  pia,  and  even  at 

•iiiit-*  from    the   hmgitudinal  sinus.     The  effused  blood  causes  compression, 

.Hid  [>.r-'siV>ly,  also,  inflammation  of  the  central  portions  of  the  vertex.     As 

Frvij*!      reber  Famillen  Formen  «les  T'erebralen  Diplegia,  Ncurolog.  CeDtralbl.,  1898,  xli.  pp. 

-  '  >v*?  .  ncre«litftry  InfanUle  Spastic  Paraplegia.  St.  Bartholomew  Hosp.  Reports.  1889.  xxv.  p.  8L 
I.t'tl-     On  the  InMucnce  or  Abnormal  Parturition.  DKVicult  labors.  Premature  Birth,  and  A*- 
-■-.}  x:.H  NetmKtonim  on  the  Mental  and  Physical  Condition  of  the  Child,  Esi)eciaUy  in  RelatiOO  to 

VfrirrnLXi*'*'.     <  )t«tetrical  Tmnsactions,  1862,  vol.  ill,  p.  26:^. 
•  :..-■.  I'it. 
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already  statwi,  the  lesions  commonly  found  are  ihoM  of  atroiiliy  and  stlerosb 
with  or  without  the  tbrmation  of  cysts  (porencephalus),  changes  which  can 
certainly  he  regarded  as  terminal  to  meningeal  hemorrhage.  The  lesion  niiwl 
freqriently  involves  both  sides  of  the  brain,  though  it  mav  be  limited  to  one 
hemi^here.     According  t«  Sachs,'  the  congenital  eases  of  hemiplegia  alniort 


Showing  ibe  locatlDn  or 


ecjual  in  number  ihe  c<jngenital  c4iMs  of  diplegia,  and  there  can  l»e  no  t|tie»- 
tion  that  both  formn  are  frequently  the  outcome  of  similar  causes.  It  is  not 
impossible,  furtJier,  that  the  prolonged  asphyxia  to  which  children  are  some- 
times expo»cd  during  birth  is  a  factor  in  the  eubseiiueut  cortical  d^euerft- 
lion.  Finally,  the  fact  that  the  majority  of  congenital  cerebral  pakies  occur 
in  first-bom  children  is  a  continuation  of  the  importance  of  birth  traumata 
as  etiological  factors.  A  few  cases  of  cerebral  palsy  have  beeu  traced  to 
injury  by  the  fori'eps.  Thus,  Osier'  found  nine  etia&s  of  such  injurj'  tn  one 
hundred  and  twenty  infantile  heniiiilegian,  all  told.  It  is  certain,  however, 
as  Gowers'  points  out,  that  the  injury  is  due  less  fretiuently  to  the  tbrcep* 
than  to  the  uystochia  which  renders  their  employment  neces^rr. 

In  the  third  group,  which  includes  the  acquired  cases,  a  number  of  cnusea 
are  found,  and  among  lhe»e  the  infectious  diseases  play  the  dominant  rdlit. 
Cerebral  palsies  liave  been  observed  to  occur  during  or  just  after  scarlet 
fever,  mejisles,  whooping-cough,  tj'phoid  fever,  diphtheria,  and  even  vacciuiiL 
In  a  certain  number  of  autopsies  in  more  recent  case^  unmistakable  evi- 
dences of  hemorrhage,  thromlmsls,  embolism,  and  other  changes  have  be«B 
found.  In  children,  we  should  remember,  meningeal  and  cortical  liemor- 
rliage  are  far  more  frequent  than  in  adults,  and  this  is  probably  true  of 
other  vascular  derangements.  Vascular  lesiont>  were  ]>res6nt  in  sixteen  out 
of  uiaety  autopsies  of  hemiplegia  collects!  by  Osier.'  In  what  manner  these 
lesions  are  produced  is  not  d^nitelv  known.  It  is  probable  that  in  aoias 
instances  a  local  arteritis  results  in  thrombosis  ajid  in  others  in  hemorrhage, 
while  in  infectious  diseases  complicated  by  enilocarditis,  emliolisni  is  Ilift 


ilPumlynliofEiirlyUfe, 
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The  child,  which  was  stillborn,  presented  the  symptoms  of  hemiplegia  with 
atrophy  and  contractures,  the  latter  being  so  marked  that  they  could  not  be 
overcome  without  cutting  the  tendons.  On  the  parietal  bone  of  the  oppo- 
site side  was  found  an  ecchymosis,  while  the  hemisphere  showed  the  remains 
of  an  old  clot.  There  was  a  historv  of  a  severe  blow  to  the  abdomen  of  the 
mother  during  her  pregnancy. 

At  times,  and  probably  with  truth,  prenatal  arrest  of  development  has 
been  attributed  to  a  maternal  impression,  such  as  fright  or  other  great  emo- 
tional disturbance. 

Occasionally  children  bom  prematurely  present  later  on  the  symptoms  of 
spastic  palsy.  Here  feeble  development  of  tne  motor  cortex  and  tracts  offers 
the  most  probable  explanation.  We  should  remember  in  this  connection, 
however,  that  the  crania  of  premature  children  are  imperfectly  developed, 
and  that  as  a  consequence  they  are  less  able  to  protect  the  brain  from  injury 
at  birth.  The  two  causes  should  not  be  confounded.  In  the  one  instance, 
there  would  be  a  history  of  a  gradually  acquired  palsy ;  in  the  other,  the  his- 
tory of  a  palsy  dating  from  birth.  In  another,  though  rare  class  of  cases, 
the  children  are  apparently  normal  at  birth,  but  there  is  such  an  extreme 
feebleness  of  development  or  instability  of  the  motor  tract  that  early  degen- 
erative changes  take  place.  Freud  *  records  two  cases  of  cerebral  diplegia 
in  the  children  of  a  physician  who  had  married  his  niece.  The  three  re- 
markable cases  of  hereditary  infantile  spastic  paraplegia  recorded  by  Gee,* 
also  belong  to  this  group;  father,  daughter,  and  son  were  affected.  Ajb 
Freud  points  out,  there  is  here  a  relation  to  Friedreich's  ataxia.  There  is 
the  same  tendency  to  premature  death — premature  wearing  out — of  nerve 
tracts. 

The  second  group,  which  includes  cases  having  their  origin  in  trauma 
during  birth,  is  quite  large.  The  head  of  the  child  in  its  passage  through 
the  pelvis  is,  as  we  know,  exposed  to  varying  conditions  of  pressure,  and  it 
cannot  cause  surprise  that  under  certain  circumstances,  e.  g.,  when  this  pres- 
sure has  been  excessive  or  unduly  prolonged,  that  encranial  lesions  ensue. 
The  first  to  properly  appreciate  these  facts  and  to  recognize  their  relation  to 
the  spastic  palsie>«  of  childhood  was  Little.^  He  tells  us  that  the  "  severe 
lesions  caused  by  the  mechanical  compression  and  laceration  and  extensive 
hemorrhage  within  the  skull,  when  they  do  not  destroy  life,  give  rise  to  per- 
manent deformity  of  the  cranium,  to  atrophy  of  the  injured  portions  of  the 
brain,  and  are  the  causes  of  many  cai*es  erroneously  described  as  congenital 
idiocy."  It  has  been  repeatedly  demonstrated  that  the  lesion  in  these  cases 
is  meningeal  hemorrhage,  and  to  Sarah  McNutt  *  belongs  the  credit  of  clearly 
establishmg  the  relation  of  these  hemorrhages  to  the  cerebral  palsies  (see 
Fig.  140).  She  showed,  furthermore,  that  hemorrhages  are  apt  to  occur  at 
the  base  of  the  brain  in  vertex  presentations,  and  at  the  vertex  in  breech 
presentations.  It  is  exceedingly  probable  ^vhen  they  occur  at  the  base 
that  vital  structures  are  interferecl  with,  and  that  as  a  consequence,  the 
child  promptly  dies,  while  when  they  occur  at  the  vertex  the  child  lives 
but  later  presents  the  well-known  symptoms  of  chronic  spastic  paralysis. 
The  hemorrhage  appears  to  come  from  the  veins  of  the  pia,  and  even  at 
times  from  the  longitudinal  sinus.  The  eftused  bloo<i  causes  compression, 
and  possibly,  also,  inflammation  of  the  central  portions  of  the  vertex.     As 

1  Freud :  Ueber  Famillen  Formen  des  Cerebralen  Diplegia,  Neurolog.  Centraibl.,  1893,  xli.  pp. 
512. 542. 

'  Gee :  Horeditary  Infantile  Spastic  Paraplegia.  St.  Bartholomew  Hosp.  Reports  1889.  xxv.  p.  81. 

'  Little :  On  the  Influence  or  Abnormal  Parturition.  Diflicnlt  Labors.  Premature  Birth,  and  As- 
pbTxla  Neonatorum  on  the  Mental  and  Phjrsicai  Condition  of  the  Child,  Especially  in  Relation  to 
Deformities.    Obstetrical  Transactions.  1862,  vol.  ill.  p.  263. 

•  Loc.  cit. 
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alrefliiy  eUiteU,  the  lesions  poiuiuouIt  foimd  are  those  of  atrophy  and  wleixwb 
with  or  without  the  forraalion  of  cyeta  (porencephalusi,  (^hanees  which  can 
certainly  l»e  regarded  aa  terminal  to  meningeal  hemorrhage.  The  legion  miwl 
fre<iiiently  involves  both  sides  of  the  brain,  though  it  mav  be  limited  to  one 
hemisphere.     According  lo  fiachs,'  the  congenital  cases  ot* hemiplegia  almost 


SbowloB  tbe  lonllan  of  «  meningeal 

e<Hial  in  number  the  congenital  oaf«a  of  diplegia,  and  there  can  be  no  (jHea- 
tion  tlmt  both  forma  are  frequently  the  outcome  of  similar  cauees.  It  is  not 
impossible,  fiirther,  that  the  prolonged  aephvxia  to  which  children  are  some*- 
tiniee  exposed  during  birth  is  a  factor  in  tfie  Bubsequent  cortical  degenera- 
tion, Fmally,  the  fact  that  the  majority  of  congenital  cerebral  palsies  occur 
in  first-born  children  is  a  confirmation  of  the  importance  of  birth  trauutata 
as  etiological  factors,  A  few  casea  of  cerebral  patsy  have  been  traced  lo 
injury  hv  the  forceps.  Thus,  Osier'  found  nine  eases  of  such  injury  iu  one 
hundre<r  and  twenty  tnfiintite  hemiplegias,  all  told.  It  U  certain,  however, 
as  Gowers'  points  out,  that  the  injury  is  due  less  freciuently  to  the  forceps 
than  U)  the  aj-slochia  which  renders  their  employment  uecessar)'. 

In  the  third  group,  which  includes  the  acquired  cases,  a  number  of  causes 
are  found,  and  among  these  the  infectious  diseases  play  the  dominant  rtf/e. 
Cerebral  palsies  have  been  observed  to  oc^ur  during  or  just  after  Bcorlet 
fever,  measles,  whooping-cough,  O'phoid  fever,  diphtlieria,  and  even  vaccinia. 
In  a  certain  number  of  autopsies  in  more  recent  cases  unmistakable  evi- 
dences of  hemorrhage,  tbromliosis,  embolism,  and  other  changes  have  been 
found.  In  children,  we  should  remember,  meningeal  and  cortical  hemor- 
rhage are  far  more  frequent  than  in  adults,  and  tliiw  is  probably  true  of 
other  vascular  derangements.  Vascular  lesions  were  present  in  sisieen  out 
of  ninety  autopsies  of  hemiplegia  collected  by  Osier.'  In  what  manner  thase 
lesions  are  proilnced  is  not  dSnitely  known'.  It  is  probable  that  in  some 
instances  a  local  arteritis  results  in  thrombosis  and  in  others  iu  heiuorrbage, 
while  in   infectious  diseases  complicated  by  eudocanlitii,  emiiolisni  is  tne 

'  B,  BMhi :  Cerebral  Pamlysli  of  Eu-ly  lAle.  Tnat.  of  the  Tenlh  Internn,  »(e<t  (.toncn**.  rol,  li. 

'  0^ :  The  Cefcbral  Pallia  of  cm<XtVn.    Laadoa.  1S89. 

■  Gowen:IH«.  Df  IheNervouaSyBlem,  1BW4.  II.  p.  4H.  •  t.iOC  dl. 


FOCAL  DISEASES  OF  THE  BRAIN,  509 

factor  at  work.  Striimpel  has  advanced  the  theory  that  some  of  these  cases 
are  due  to  an  inflammation  of  the  cortex,  the  lesion  being  similar  to  that 
which  takes  place  in  acute  poliomyelitis.  That  a  polioencephalitis  corticaUs 
acuta  actually  exists  as  a  pathological  entity  remains  to  be  proved.  The 
symptoms,  however,  often  suggest  this  lesion.  This  was  the  case,  for  instance, 
in  twenty  cases  out  of  one  hundred  and  sixty  collected  by  Sachs  and  Peter- 
son.* In  a  large  number  of  cases  the  paralysis  is  ascribed  to  convulsions. 
Thus,  twenty-one  out  of  sixty-four  cases  m  the  collection  of  Sachs  and  Peter- 
son, in  which  the  causes  had  been  ascertained,  presented  convulsions  as  the 
initial  symptom.  It  is  exceedingly  difficult  to  estimate  properly  the  value 
of  these  facts,  as  it  is  probable  that  the  convulsions  are  more  frequently  the 
rejfuit  of  the  lesion  than  a  primary  cause.  It  is  not,  however,  inconceivable 
that  a  toxic  agent  acting  upon  the  cortex  should  produce  convulsions,  and 
that  these,  if  sufficiently  intense  and  prolonged,  should  lead  to  permanent 
changes  in  the  nutrition  of  the  cortex.  Trauma  also  plays  a  rdie  in  some  of 
the  acquired  cases.  Thus,  penetrating  wounds  and,  more  especially,  falb 
upon  the  head  are  occasionally  followed  by  the  symptoms  of  cerebral  palsy. 
In  one  instance,  in  a  patient  in  the  Pennsylvania  Institution  for  Feeble- 
Minded  Children,  hemiplegia  followed  ligation  of  the  carotid  artery.  As  the 
reader  has  probably  inferred,  acquired  palsies  are  most  often  hemiplegic  in 
t\'pe.  Thus,  of  ninety-one  cases,  accordmg  to  Sachs  and  Peterson,  eighty- 
tliree  presented  the  symptoms  of  hemiplegia. 

As  the  reader  has  already  learned  (see  Chapter  XV.)  lesions  of  the 
motor  area  of  the  cortex  are  followed  by  a  degeneration  in  the  fibres  of  the 
motor  tract.  In  various  autopsies  in  tHe  cerebral  palsies  of  childhood  these 
degenerations  have  been  traced.  Occasionally,  however,  all  evidence  of 
thcjse  secondary  scleroses  is  wanting.  Thus  Gierlich*  found  an  atrophy  of 
the  motor  tracts  in  the  pons,  the  medulla  and  in  the  spinal  cord  down  to  the 
lumbar  region,  but  there  was  no  degeneration.  Sucn  nerve  fibres  as  were 
present  were  normal  in  appearance.  The  number  of  fibres,  however,  was 
diminished,  especially  in  the  pons.  Gierlich  oflfers  as  an  explanation  that  in 
destruction  of  the  motor  centres  in  embryonal  or  infantile  life  the  encasing 
of  the  axis  cylinders  with  myelin  ceases,  and  that  the  axis  cylinders  thus  un- 
protected degenerate  and  are  absorbed  through  the  active  metabolic  processes 
of  childhood  without  any  reactive  inflammation  taking  place  in  the  intersti- 
tial tissue.  This  ingenious  theory  has  nmch  to  commend  it.  It  renders  clear 
facts  which  otherwise  seem  inexplicable. 

Hemiplegia  and  diplegia,  as  we  have  seen,  may  be  due  to  the  same  morbid 
process,  and  either  form  may  be  congenital  or  acquired.  However,  the  large 
majority  of  the  congenital  palsies  are  diplegic,  while  the  acquired  palsies  are 
most  frequently  hemiplegic  ;  and,  though  a  sharp  distinction  cannot  be  drawn 
between  them,  each  form,  notwithstanding,  presents  an  average  of  peculiari- 
ties which  renders  a  separate  consideration  desirable. 

Hemiplegia.  The  relative  fre<iuency  of  hemiplegia  may  be  inferred  from 
the  ^tatL««tics  of  Osier,*  who  in  a  collection  of  151  cases  of  all  forms  found 
120  presenting  this  symptom.  That  it  is  only  infrequently  congenital  Ls 
proven  by  the  collection  of  Sachs  and  Peterson,*  who  found  only  22  congeni- 
tal out  of  105  ciu»cs.  As  regards  sex,  Osier  found  in  185  cases  75  girls  and 
HO  boys,  while  Sachs  and  Peterson  in  140  cases  found  42  girls  and  03  boys. 
It  cannot  be  said,  therefore,  that  either  sex  predominates.  Again,  as  regards 
the  side  affected,  Osier  found  it  occurred  71)  times  on  the  right  side  and  56 

1  Sachs  and  Peterson  :  Journ.  of  NerTous  and  Mental  Diseases,  1890.  xvii.  p.  '295. 
-  Qierllcb :  Ueber  wcundiire  Degeneration  bel  eerebraler  KinderlMbmung.    Arcbiv  f  Psycbiatrie. 
1^91.  vol.  xxlil.  p.  201. 
'  Loc.  dt.  *  Loc.  clt. 
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tiroes  on  the  leA  side,  while  Saciw  found  it  to  occur  52  times  on  the  right 
side  an<l  fiZ  tinier  on  the  left  side.  It  is  fair,  therefore,  to  asBume  that  neither 
i^ide  is  especially  predisposed.  The  great  majority  of  ihe  acquired  heniiple- 
^OB  occur  withio  the  nrst  two  or  three  years  of  childhood.  This  statement 
IS  borne  out  bv  both  the  statiatica  of  Osier  aud  by  Sachs  and  Petereon. 

The  morbid  anatomy  of  hemiplegia  liased  on  90  autopeiea  coUeOKd  by 
Osier,  is  as  follows :  Sixteen  cases,  none  of  which  siirvive<l  the  attack  lon^ 
suffered  from  tbronibosia,  embolism  or  hemorrhoge.  In  seven  there  wne  plug- 
ging of  the  Sylvian  arterj-,  in  nine  hemorrhage.  Three  were  congenital,  on* 
was  under  three  yeare,  six  were  over  ten  years.  In  50  case*  atrophy  and 
pcleroeis  were  found.  The  sclerosis  wh»  usually  ditfiise  and  invo]v«l  either 
tin  entire  hemisphere  or  a  single  lobe,  or  it  was  confined  to  one  or  two  co 
liitioDs.  In  a  few  cases  it  was  found  in  patches.  Nodular  projections  of 
Bcleroaed  tissue,  that  is,  hjjpertrophic  scleroses,  were  sometimes  found.  In  24 
cases  porencephalua  (see  Fig  141)  was  found;  thai  is,  cystt;  filling  up  i^jwce 


normallv  occupied  by  brain  tissue,  and  extending  down  from  the  ^iriace 
the  hram  to  a  variable  depth  into  \t»  sulistanoe,  (For  a  detailed  account 
of  this  condition  see  page  319.)  In  six  the  paralysiB  was  congeDitnl.  . 
eighteen  it  was  acouireil ;  in  eleven  of  these  it  came  on  in  early  life  and , 
after  couvulsione.  The  extent  of  the  lesion  varied  triini  a  few  coDVolutionft 
to  half  of  the  hemisphere.  In  all  of  the  cases  the  lesions  involved 
motor  area.  In  some  instances  the  primary  lesion  is  undoubtedly  a 
gitis.  Oliver'  has  reported  one  ™ch  instance.  In  rare  instaucee  tlio  s>inpr< 
toms  of  infantile  hemiplegia  are  the  result  of  a  tumor  involving  the  motOTi 
area.  8ucli  a  case  is  recorded  by  IXmkin'  in  which  a  tubenulous  lumoi 
involved  the  Rolandic  region.  Another  instance  iii  shown  in  Fig.  142,  tl 
which  the  left  motor  area  was  invaded  by  an  extensive  an^olithic  sarcoma. 
There  was  marked  contracture  and  retardation  of  growth  of  the  right  ami  and 
also  some  arrest  of  growth  in  the  leg. 

Diphgiii.     Thin  fnrui,  at"  we  will  presently  see,  resolves  itself  into  two  .■'ub- 
grou]is;  first,  lUplf^vi  proper,  that  iw  lhi)se  case«  in  which  both  up[>ei-  and 
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lower  limbs  nre  affecteti  on  each  side  ol'  the  XioAy  ;  and,  secoadly,  piimvlsgia, 
iu  which  the  paralysis  is  limiteil  to  the  legs,  or  in  whieh  it  is  very  sJightiy 
marked  in  the  arms.  Though  congeuitAl  in  the  large  majority  of  casei  diple- 
fria  mav  also  be  aci|uired.  Thus  Sacha  and  Peterson'  present  twenty  cases  of 
(iingcnital  diplegia,  iieven  of  congeniUkI  paraplegia,  and  but  four  eaeh  of 


urquired  diplegia  and  purai 


aplegia. 
idered. 


Theei 


congenital  diplegia  we  have 


suited 


ijuired  cases  Sachs  found  tlmt  ( 
Ironi  convulsions,  two  followed  i 
l>^an  with  fever,  one  followed  cerebro-spinal 
iDeningitie,  two  hydrocephalus,  while  in  still 
another  the  eaase  was  unaM^rtained.  The 
morbid  anatomy  of  cerebral  diplegia  proper 
ie  based  uptm  sixteen  autopsies,  also  collected 
by  Osier,  All  of  the  cases  revealed  destruc- 
dfe  lesions  of  the  motor  centres  of  the  cortex, 
difiuse  atrophic  sclerosis  being  moat  common. 
De^^ending  degenerution  was  present  in  some 
easts,  not  notM  in  others,  and  absent  in  one 
when  searched  for.  Rarely  extensive  internal 
hydrocephalus  gives  rise  to  the  symptoms  of 
!]iAstic  diplegia.  Such  an  instance  \?.  pre- 
w-uted  in  Pig.  14.3. 

But  one  record  of  autoj)sy,  that  of  Foerster, 
•i-as  found  by  Osier  in  cerebral  paraplegia.  In 
this  there  was  general  cortic&I  sclerosis,  slight 
ililatation  of  the  lateral  ventricles  and  some 
descending  d^eneration.  To  this  we  must 
»dd  another  aiitojisy  recorded  by  Ferguson,' 
who  found  a  patch  of  sclerosis  at  the  upper 
end  of  each  tii«ure  of  Rolando,  with  descend- 
ing degeneration  in  the  motor  tracts,  except  in 
the  columns  of  Tiirck, 

Bymptonu.    The  symptoms  and  course  of 
the  affection  vary  in  accordance  with  the  mode 
of  origin,  thai  is,  whether  prenatal,  con^niinl 
or  ac<jiiircd,  and  aW)  in  accordance  with  the 
extent  and  distribution  of  the  lesion.     In  the 
prenatjil  cases  where  there  has  been  marked     ^^^^ 
arrest  of  development,  such  striking  features     Hcapiul. 
■s    microcephaly  or  other  deformltv  of  the 
<-ntnium,  with  more  or  less  marked  hemiplegia,  single 
without  contractures,  may  be  observed  at  birth. 

In  the  cases  iliie  to  trauma  at  birth,  we  have  generally  the  history  of  a  pro- 
tnict«il  or  ilifficult  labor  of  a  first  birth,  When  bom  the  child  may  present 
sj-mptoins  more  nr  lew  marked  of  asphyxia,  and  frequently  it  suffers  from 
convulsions.  Owing  to  the  child's  general  condition,  the  paralysis  may  not 
be  noticed,  and  mdee<l  several  days  may  elajxte  l>efbre  it  attracts  attention. 
Sooner  or  later,  however,  it  bei^)riies  very  evident.  Convulsive  seiznres,  if 
they  owur  at  this  time,  are  oft  reiwnted,  and  may  be  general  or  limited  to 

nne  side.     Af^er  these  sympitoms  nisappear,  and  as  time  passes",  wr  observe 

t  the  development  of  the  child  dow  not  follow  a  normal  course.     Thus,  it 
B  not  learn  t(i  walk  at  ihe  proper  time.     Walking  is  verj-  nuich  dclayinl, 


mlpLeKta  tToiD  anglolllblci 
ilie  brain.  Ibe  tymplomi 
ilillng  nom  Qvc  yean  of  age.  JeSbraoD 


:  donble,  with  or 


1  FemuMjii-  AnH-rlc 


I  JuuruBl  or  OUletcltv,  IWI,  < 


512 


yERrOUS  DISEASES  AND  THEIR  TREATMENT 


and  in  many  inatances  never  acquired.  If  the  cliild  be  closely  examitietl  it 
is  found  that  there  is  more  or  less  marked  rigidit_v  in  both  arim  and  legs,  tuul 
that  there  i»  a  tendency  in  the  arm  to  a^unie  the  position  of  contracture  seoa 
in  adult  heniiplegics  in  whom  secondary  degeneration  has  occurred,  while  tha 
legs  become  extended  and  firmly  adduct«a.  Often  one  leg  is  croeaed  ovtX 
the  other.  In  diplegias,  to  which  this  description  especially  applies,  the  le^ 
eufier,  as  a  rule,  more  severely  than  the  ana 
*^-^*  Indeed,  as  already  stated,  the  arms  are  occ^' 

teionally  very  little  involved,  and  in  some  » 
not  at  all,  the  diaease  then  constituting  the 
!»uI>-group  above  mentioned  as  cerebral  ]>arar 


plegia. 
If  a 


f  a  hemiplegia  haj^  resulted,  the  syniptomft 
are  likewise  those  of  a  spastic  palsv ;  but  is 
this  instance,  contrary  to  what  we  ^iid  in  tbi6 
diplegias,  the  arm  is  much  more  nlTet^'led  than 
the  leg.  Further,  we  notice  as  the  child  de» 
velops,  that  the  limbs  on  the  heniiplegic  sidt 
fail  to  grow  or  rapidly  as  ihdr  fellows,  aotl 
that,  when  compared  with  these  as  time  pro* 
gresses,  they  appear,  in  addition  to  the  con- 
tractures which  they  present,  much  smallee, 
As  coulil  be  expected  upon  d  priori  ground^) 
the  tendon  reactions  ore  markedly  inci  ^ 
that  is,  if  the  coutraetures  are  not  so 
a&  to  prevent  motion  of  the  limbs.  Thus  in 
liemiplcgia  the  knee-jerks  are  plus,  while 
aiikle  clonus  U  oftett  ubtaiued.  In  the  di- 
jilegic  form,  while  the  knee-jerks  are  plus  it  m 
impossible  often  to  obtain  an  ankle  cloniu^ 
owing  to  the  rigid  fixation  of  the  fool. 

In  the  acquired  forms  the  symptoms  may,  i 
already  stated,  come  on  as  a  result  of  various 
infectious  diseases  and  trauma,  but  may  alM 
make  their  appearance  in  the  rouist  of  apparent  health.  The  onset,  as  a  rul% 
is  sudden,  generally  with  convulsions,  which  may  l>e  intermittent  and  repeated. 
Some  fever,  though  this  is  generally  slight,  may  accompany  the  attack.  Occfr- 
sionally,  however,  the  range  of  temperature  may  he  very  high,  107°  F,  being 
mentioned  by  Sachs.'  During  the  con\iilsion  the  child  is  in  a  condition  of 
coma,  and  jiaralysis  may  not  be  noted  until  consciousnes»<  returns.  At  times, 
however,  the  convulsinti  is  more  marked  on  or  limited  lo  one  side — the  side 
which  afterward  reveals  paralysL''.  The  lesion  having  \>ven  produced,  the 
symptoms  follow  the  course  pursued  by  other  cerebral  palsies.  Most  fre- 
quentlj',  us  we  have  seen,  a  hemipl^ia  is  established,  though  sometiroes  a 
diplegia  results.  J 

A  number  of  symptoms  pertaining  more  or  less  to  all  forms  remain  to  bel 
noted.  Mental  defects  are  present  in  many  cases.  That  they  are  eapedally  ■ 
marked  in  the  prenatal  forms,  those  in  which  there  has  been  cortical  ageneds,'! 
is  not  to  be  wondered  at.  That  they  should  also  be  frequent  in  the  congeni-r 
tal  forms  and  in  those  acquired  cases  in  which  the  aflection  has  come  on  in 
the  earliest  years  of  infancy,  is  merely  what  we  would  expect  to  find.  Thtn 
Sachs  and  I^eterson'in  their  statistics  of  eighty  cases  found  that  fourteen  pr&-l 


'  S«ch« :  Cerebral  Hemirrlaiie.  Tbromboel*  and  EmholUm.  KeaUus'i  CycloTMKlU  of  DImmw 
Children,  ISUO,  vol.  1v.  p.  M7. 
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seated  idiocy,  fifteen  imbecility  and  six  feeble-mindedness.  Of  those  in  which 
the  palsy  had  been  acquired  under  three  years,  six  presented  idiocy,  eighteen 
presented  imbecility  and  ten  feeble-mindedness.  Of  those  from  three  to  five 
years  none  presented  idiocy,  three  imbecility,  and  two  feeble-mindedness ;  of 
those  from  five  to  ten  years,  three  presented  imbecility  and  two  feeble-minded- 
ness, while  of  six  acquired  after  ten  years  of  age,  but  one  presented  feeble- 
mindedness. The  inference  from  these  figures  is  obvious.  The  earlier  the 
onset  the  greater  the  mental  impairment.  Further,  the  proportion  of  grave 
mental  defects,  such  as  idiocy  and  imbecility,  is  greater  in  those  cases  in  which 
the  lesion  has  been  most  extensive.  Thus  in  seventeen  cases  of  diplegia,  eight 
presented  idiopy,  seven  imbecility  and  two  feeble-mindedness.  In  nine  cases 
of  paraple»a  again,  more  than  half  (five)  presented  idiocy,  one  imbecility  and 
three  feeble-mindedness.  Of  forty-five  cases  of  hemiplegia,  but  seven  pre- 
sented idiocy,  thirty-one  presented  imbecility  and  sixteen  feeble-mindedness. 
In  another  case  there  existed  epileptic  insanity. 

Cerebral  palsies  are  frequently  complicated  by  epilepsy.  This  is  present, 
especially  in  the  hemiplegic  form.  Most  frequently  it  does  not  make  its 
appearance  until  one  or  more  years  have  elapsed  after  the  onset  of  the  paral- 
ysis. It  shows  a  disposition,  further,  to  persist  and  often  to  increase,  ana  is  of 
Itself  in  many  cases  responsible  for  the  imoecility  present.  It  may  beein  in  and 
may  be  limited  to  the  limbs  of  the  affected  side,  or  it  may  be  general.  In  di- 
plegic  palsies  convulsive  seizures  frequently  occur  at  birth  or  for  a  brief  period 
thereafter.  The  tendency  is  to  an  early  cessation  of  the  attacks.  Li  but 
few  instances  do  they  develop  into  epilepsy.  On  the  other  hand,  about  50 
per  cent,  of  all  hemiplegics  are  epileptics.* 

In  addition  to  the  various  symptoms  thus  far  detailed  various  disorders  of 
motion  may  be  added  to  the  paralysis.  Thus  there  may  be  tremor,  chorea, 
spasms  or  athetosis.  (See  p.  264.)  In  Osier's  collection,  thirty-one  cases  of 
hemiplegia  presented  such  disorders.  One  presented  tremor,  twenty-four 
presentc^l  chorea,  and  six  cases  presented  mobile  spasms  with  athetosis.  In 
diplegic  cases  ataxic  and  athetoid  movements  most  exaggerated  in  kind  may 
be  present.  When  spasm  and  chorea  are  equally  associated  it  has  been 
been  termed  chorea  spastica.  When  the  hands,  fingers  and  toes  present 
slow,  irregularly  recurnng  movements  the  condition  is  termed  athetosis,  and 
when  they  are  present  in  diplegic  cases  the  condition  is  termed  double  athe- 
tosis. (iSee  Fig.  144.)  Post-hemiplegic  disorders  of  movements  were  first 
described  by  Weir  Mitchell.  No  change  has  ever  been  observed  in  the 
electrical  conditions  of  the  muscles.  Sensation  is  never  lost  or  even  impaired 
in  the  cerebral  palsies  of  childhood.  In  a  few  cases  there  is  hypersensitive- 
ness  to  touch  (hypertesthesia).* 

As  we  have  seen,  the  various  forms  of  cerebral  palsies  present  many  symp- 
toms in  common.  Each  form,  however,  presents  a  number  of  special  fea- 
tures. Some  of  these  have  already  been  alluded  to,  but  our  purpose  will  be 
ser\'ed  best  by  rehearsing  briefly  the  symptoms  especially  pertaining  to  each 
group. 

HEMiPLE(iiA.  Thi?*,  as  we  have  seen,  is  most  frequently  acquired.  The 
onset  is  characterized  by  convulsions  and  coma.  In  a  few  cases  these  symj>- 
toms  are  al)sent.  When  present  they  are  associated  with  fever,  which  may 
be  transient  or  persistent,  usually  not  very  high.  At  times  the  onset  is  asso- 
ciated with   (Icliriuin.     Vomiting  is  also  occasionally  note<l,  and  sometimes 

1  Because  of  the  intimate  relation  existing  between  cerebral  palsies  and  epilepsy  Freud  goes  so 
fiir  as  to  consider  common  epilepsy  as  a  congenital  or  acuuired  disease  (not  a  neurosis)  in  which 
the  diplegia  or  bemipl^ia  pertaining  thereto  has  disappeared.  This  he  claims  is  also  true  of  many 
canes  of  imbecility  and  Idiocy.    Revue  Neurolog.,  18«J,  i.  p.  177. 

3  Rallton  :  British  Med.  Journ.,  1891,  i.  p.  1382. 
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there  ia  soreness  of  the  general  surfiw-e.     When  con«ciou8ne«it  returns  the  I 
hemiplegia  is  discovered.     It  is  usually,  thoiijrhnut  alvvaj-s,  profounrt.     It  it  I 

marked  in  the  arm,  leg,  and  sometimes  in  the  face.     In  the  latter  the  )uw^  I 
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llltitlmtlug  t)i(.'  "olli  of  u  jouuK  trfrl  (rewnling  ipoBiic  illplegid 
InoremenU.    From  Hrial  ptanlugrapbi  mAdp  KlmliJtaoeoQsly  froi 
Eii1n'«Brd  Uu^brld^  (roui  n  imilcmof  ibe  wrller. 

ivuived,  the  orbieiiluris  palpehrariini  uii'l  brow  muscles  eecapr 
i  thus  of  the  type  met  wilh  in  the  adult, 
time  signs  of  recovery  set  in.     The  [laralj-sis  in  the  majarity  of  cflme  di* 
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appears  from  the  face  altogether,  becomes  \&s  pronounced  in  the  leg,  but 
remaine  marked  in  the  arm.  In  rare  iut<tance!t  the  facial  paralysis  pereiste. 
Thus  in  a  case  reported  by  Koenig'  it  persisted  in  the  face,  while  it  disap- 
peared from  the  limbs. 

After  a  time  the  child  recovers  sufficiently  to  resume  walking,  but  the  gait  is 
hemipl^c.  Booner  or  later  rigidity  of  the  paralysed  side  makes  its  appear- 
ance. In  a  few  cases  (in  two  noted  by  Bachs^  it  tails  to 
upwrnx.  The  arm  assumes  the  position  seen  in  the  seo- 
onoaiy  contracture  of  the  hemiplegia  of  the  adult.  The 
leg  Buffire  lees  from  rigidity  than  the  arm,  but  the  ten- 
iMKSf  18  for  it  to  assume  the  positiou  of  extension.  The 
knee-jerks  are  exaggerated,  and  ankle-clonus  is  often 
prcecnt  Choreiform  or  athetoid  movements  may  also 
make  their  appearance.  In  one  instance  V^r^'  note<l  a 
peculiar  intermittent  contraction  in  the  fascicles  of  the 
luge  muscles  of  the  paralyzed  limbs.  The  ami  growf 
at  a  knened  rate  than  \ts  fellow.  This  in  also  true  of 
the  kg,  though  to  a  les."  extent.  By  the  time  adult  life 
■  reached  the  difference  in  the  limbs  of  the  two  sides 
is  generally  very  great,  the  arm  appearing  when  com- 
pared with  its  fellow  as  though  atrophied.  The  differ- 
enee  in  the  length  of  the  legs  is  generally  sufficient  to 
cauae  a  more  or  less  marked  Ump  iu  the  gait.  In  some 
cMee  yasomotor  disturbances,  such  as  coldness  and  blue- 
nen  <^  the  extremities  is  noted.  Often  the  hemiplegia 
is  aooompanied  by  aphasia.  This  is  frequently  tem- 
pcwary,  but  at  other  times  the  power  of  speech  returns 
only  after  months  an<l  years.  The  tremor,  choreiform 
movement  and  athetosis  which  appear  in  the  paralyzed 
limbe  in  some  of  these  cases  have  already  been  con- 
ridered.  These  disorders  of  movements  are,  however, 
much  leas  common  than  in  the  diplegic  form.  They 
were  present  in  but  thirtv-two  cases  out  of  one  hundred 
and  twenty  collected  by  (teler.  The  relation  of  mental  ^^^^  ^^^'' 
defects  and  of  epilepsy  to  hemiplegia  have  already  iphiudeiphu  u«piuii.) 
been  considered. 

The  student  must  remember  tluit  the  above  description  is  applicable  to  the 
vast  majority  of  cases.  In  rare  instances  aberrant  symptoms  are  met  with, 
due  douDtless  to  iieculiarities  in  the  location  of  the  lesion.  Thus  Menz'  re- 
|K>rta  a  case  of  the  suthlen  )>nralysis  of  one  side  occurring  in  a  child  of  ten 
months,  followed  bv  slow  improvement,  but  with  the  appearance  of  henii- 
chorea  and  heniiatlietosif.  Associated  with  these  phenomena  was  the  verr 
uDUBual  one  of  bilateral  oculo-motor  pal:<y  most  marked  on  the  side  opposite 
the  hemiplegia.  The  lesion  is  supposeil  by  ){enz  to  have  been  in  the  left 
cms.     Wallenburg  reported  a  similar  case. 

DlPL»ilA.  This  group,  as  already  stated,  falls  naturally  into  two 
sub-groups,  the  di/iU;/!!!'  pnijirr  and  the  piini/i/rijlii^.  There  is  usually  a 
history  of  injury  at  birth  or  of  dithcult  lalmr.  Shortly  after  birth,  <)r  i>er- 
haps  at  the  time  of  birth,  it  is  notctl  that  the  liml>s  of  the  child  on  both 
Miiiv  are  not  moved  a"  freely  iis  they  shouhl  Iki,  anil  that  thcv  are  more  or 
lew  rigid.  Occasionally  these  sVTHptnms  are  oliserved  ti>  follow  a  febrile 
attack  or  a  convuli'iim.     There  \*  no  local  wasting  oliservablc  in  anv  ca.-te. 
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However,  there  is  uBually  a  general  retanlatlon  of  growth.  The  paralysis  b 
always  accentuated  in  the  legs.  The  latter  are  firmly  adducted,  extended, 
and  frequently  crossed  at  the  knees,  while  the  feet  aseiime  the  position  seen 
in  talipes  «[uinti8  or  etjui no- varus.     The  knee-jerks  can  be  elicited  in  most 


^piutlc^lpleglu,  coiiBuiiiUil 


lis.    (PUlkdelpMk  Unpllal.) 


ca«5«,  and  are  much  exaggerated.  The  ankle,  as  a  rule,  is  ho  fixed  by  cob- 
tracture  that  uo  clonu»  ia  obtained.  The  arms  present,  iu  addition  to  nmrked: 
rigidity,  spasm,  ejtuggeratetl  and  choreifijrui  movements.  The  condition  m 
further  complicated  by  an  association  of  niovemeut.  When  a  child  makai 
an  attempt  to  grasp  an  object  with  one  hand  the  opposite  member  itsuallj 
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al§0  afiect  the  &ce,  so  that  the  latter  is  constantly  di3tort«d  by  rapi<lly  i-haug- 
ing  and  grotesque  grimaces.  Among  mre  motor  <iiBturl)ance8  should  be 
■DentioQed  intention  tremor.  Railton' reports  a  ease  in  which  such  a  tremor 
w  present  in  the  arms  bikI  legs,  the  resemblance  to  iliBseminated  i<clerosis 
being  quite  marked.  As  already  pointed  out,  the  mental  defects  in  these 
cases  are  generally  profound.  They  have  already  been  considered.  iSpeech 
irhen  acquired  is  usually  drawn,  hesitating  and  spatiniodic  in  character. 
Frequently  these  patienta  can  with  difficulty  be  iinderstoo<l. 

Pabapleuia.  Here  the  symptoms  of  spastic  diplegia  are  met  with  as 
befiire,  but  on  the  whole,  to  a  much  lew  markeil  degree.  As  the  name 
implies,  the  condition  is  limited  to  the  legi<,  though  in  a  ^mall  number  the 
■nns  are  slightly  involved.  The  legs  present  the  phenomena  of  rigidity  with 
euggeratea  knee-jerk.  The  condition  may  l>e  noted  at  birth  or  may  make 
its  iq>pearaDce  shortly  after.     A  hintory  of  diflicult  labor  is  often  present. 


Fid.   148.— Ifkrked  pliuiic  imnpl^a ;    naJkliig  or  nuiidlDK  tioae  Impiwilble. 
NccToia  DiKuu,  PbllvlelpliiB. 
Flit.  140.— Sivstlc  [MiraplCRla  ;  crcnwil-letKCd  prognMilon.    (Jefferson  Uotplul.) 


Occasiimally  ihc  punijilegiu  in  aciiuircd, 
riiarkcl  that  the  feet  assume  tin 
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The  condition  i 
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Dtcd  in  diplegia  jirojier,  namely, 
nutrked  adiluctnr  s|>a»m,  (See  Fig.  14'*.) 
ipanitivelv  slight  or  vcrv  [inmounced.  >rany  of 
walk  with  coiniNinitlvelv  little  ditfieultv.     The 
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limbs  being  more  or  less  adducted,  the  patient  tends  to  throw  one  leg  in 
front  of  the  other  as  he  walks.  (See  Fig.  149.)  In  other  words,  there  is 
cross-legged  progression.  Intelligence  is  often  impaired,  but  to  a  much  less 
extent  than  in  diplegia  proper. 

Diagnosis.  Cerebral  palsies  present  symptoms  so  characteristic  that  error  in 
diagnosis  is  not  likely  to  occur.  Difficulty  can  only  arise  in  the  early  stages  of 
the  acquired  forms.  As  pointed  out  by  Striimpel,  poliomyelitis  and  acute 
cerebral  palsy  are  frequently  ushered  in  by  similar  symptoms ;  but  in  such 
cases  the  progress  of  the  case  and  the  hemiplegic  type  of  the  symptoms  will 
enable  us  to  make  the  differential  diagnosis.  It  is  also  eaay,  as  a  rule,  to 
relegate  a  given  case  to  its  proper  group,  namely,  to  decide  whether  it  is 
hemiplegic,  diplegic,  or  paraplegic.  It  is  not,  however,  by  any  means  easy 
to  form  an  opinion  in  most  cases  regarding  the  nature  of  the  lesion.  It  is 
important,  first,  to  determine  whether  the  lesion  in  a  riven  case  was  pre- 
nataly  whether  it  is  due  to  trauma  at  birth,  or,  lastly,  whether  it  was  acquired. 
Here  the  history  and  special  symptoms  already  detailed  come  greatly  to  our 
assistance,  and  if  they  can  be  relied  upon  the  facts  determined  are  often  of 
great  value  to  the  family  of  the  patient.  Thus,  if  it  be  shown  that  a  given 
case  is  acquired  the  fact  is  of  far  less  significance  in  the  family  history  than 
if  the  evidence  points  to  a  prenatal  origin. 

Cortical  lesions  predominate  largely  in  the  cerebral  palsies  of  childhood. 
If  in  a  given  case  we  have  coma,  convulsions  or  delirium,  the  inference  is 
generally  justified  that  the  lesion  is  cortical.  However,  as  is  well  known, 
extensive  intra-cerbral  hemorrhage  may  also  give  rise  to  coma  and  initial 
convulsions,  but  the  convulsions  are  not  repeated.  In  meningeal  hemorrhage 
the  convulsions  recur  with  great  frequency.  The  differential  diagnosis  be- 
tween thrombosis,  hemorrhage,  and  embolism  must  be  made  upon  general 
orinciples,  the  symptoms  not  differing  in  children  from  those  in  adults,  and 
for  the  consideration  of  these  the  reader  is  referred  to  Chapter  XV.  It 
should  also  be  remembered  that  at  most  this  differential  diagnosis  can  only 
be  raised  to  a  degree  of  probability.  Fortunately,  these  distinctions  have 
but  little  practical  value. 

Care  should  be  taken  not  to  overlook  tumors  in  the  Rolandic  region,  which 
in  children,  as  we  have  already  seen,  may  give  rise  to  symptoms  closely 
resembling  those  of  ordinary  infantile  hemiplegia.  This  point  is  of  especial 
importance,  because  tumors  in  the  Rolandic  area  are  surgically  readily  acces- 
sible. If  in  a  given  case  a  legitimate  doubt  exists,  there  is  no  objection  to  an 
exploratory  trephining. 

Prognosis.  The  prognosis  differs  somewhat  in  the  Various  forms.  Thus, 
diplegia  proper,  the  result  either  of  prenatal  or  congenital  causes,  offers  but 
little  prospect  of  improvement.  It  will  be  remembered  that  grave  mental 
defects  are  aj)t  to  occur,  idiocy  being  indeed  very  common.  Striking  excep- 
tions to  this  rule  are,  however,  occasionally  met  with,  and  the  physician 
should  make  his  prognosis  with  due  caution.  It  is  impossible  in  a  given  case 
to  say  just  to  what  extent  the  intellect  will  be  affected.  In  the  paraplegic 
form  the  prognosis  is  distinctly  leas  unfavorable  than  in  diplegia  proper. 
From  what  we  know  of  the  morbid  anatomy  the  brain  lesion  is  far  leas 
extensive,  and  in  keeping  with  this  fact  the  disturbance  of  the  intelligence 
is  much  less  marked.  Many  paraplegic  children  present  no  appreciable 
defect. 

As  regards  the  paralysis,  considerable  can  be  accomplished  in  some  cases. 
Every  now  and  then  a  child  unable  to  walk  acquires  this  power  with  increas- 
ing development.  In  this  respect  the  prognosis  is  much  more  favorable  in 
paraplegia. 

As  regards  the  ac<iuire<l  form,  the  prognosis  must  be  considered  under  two 
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separate  heacU :  first,  the  prognosis  of  the  affection  at  the  time  of  the  onset ; 
and,  secondly,  at  the  time  of  the  established  disease. 

Inasmuch  as  cerebral  lesions  so  often  follow  convulsions,  and  are  so  often 
the  outcome  of  infectious  diseases,  the  physician  should,  when  attending  a 
child  suffering  from  sudden  grave  cerebral  symptoms,  especially  convulsions 
and  coma,  state  to  the  family  the  possibility  of  a  paralysis  resulting.  He 
should  be  especially  careftil  not  to  belittle  an  attack  of  infantile  convulsions, 
nor  should  he  feel  justified  in  an  entirely  favorable  prognosis,  even  if  no 
paralysis  be  discovered  at  the  time,  as  its  appearance  may  be  somewhat 
delayed.  A  paralysis  having  been  once  established,  and  involving,  as  it 
most  frequently  does,  the  face,  arm,  and  leg,  it  is  safe  to  assume  that  the 
paralysis  of  the  face  will  disappear,  and  that  the  paralysis  of  the  leg  will 
grow  so  much  less  that  the  child  will  in  time  again  be  able  to  walk.  How- 
ever, the  physician  should  not  neglect  to  state  to  the  relatives  that  this  result 
does  not  mvariably  follow,  and,  further,  he  should  lay  emphasis  upon  the  fact 
that  recovery  is  rarely  complete.  It  is  generally  accompanied  by  a  dimin- 
ished rate  o^  growth  in  the  limits  of  the  affected  side,  so  tnat  the  leg  will  not 
only  be  stiff  and  awkward  in  its  movements,  but  in  course  of  time  will  be 
shorter  than  its  fellow.  The  arm  especially  will  be  small  and  contracted. 
Absolute  frankness  on  the  part  of  the  physician  to  the  patient's  family  often 
saves  him  from  unjust  criticism.  Paralysis  and  contractures  having  been 
once  established,  the  prognosis  differs  in  no  resi)ect  from  that  in  the  diplegic 
forms.  The  paralysis,  depending  upon  structural  change,  can  be  but  slightly 
improved.  The  contractures,  however,  may  be  materially  benefited  by  treat- 
ment. 

Treatment.  Little  can  be  said  in  regard  to  preventive  treatment,  except 
in  those  forms  due  to  traumata  at  birth.  The  relation  of  prolonged  and  difn- 
cult  labor  to  cerebral  palsie?*  has  already  been  considered.  Too  often*  in 
works  upon  obstetrics  the  dangers  to  the  mother  alone  are  considered,  while 
the  equally  grave  dangers  to  the  child  are  neglected — dangers  which  are  not 
only  immediate,  but  \vnich  ha\'e  the  most  profound  bearing  upon  the  fiiture 
intellectual  and  physical  well-being  of  the  child.  There  can  be  no  doubt 
that  in  a  number  oi  cases  labor  should  be  hastened  for  the  sake  of  the  child, 
and  it  is  probably  tnie  that  more  cases  of  cerebral  palsy  are  due  to  hesitation 
in  the  application  of  the  forcei^  than  could  possibly  be  attributed  to  injury 
by  these  much  decried  instruments. 

Hemorrhage  having  occurred  in  the  trauma  of  childbirth,  the  propriety  of 
trephining  for  the  purpose  of  removing  the  clot  suggests  itself.  This  proce- 
dure was  first  advocated  by  Sarah  McNutt,  and  later  by  Sachs,  though  it  has 
never,  to  the  writer's  knowledge,  been  attempted,  probably  because  the 
symptonw  of  paralysis  do  not  immediately  make  their  appearance.  Although 
it  is  probable  that  the  clot  having  once  formed,  has  done  extensive  damage 
to  the  cortex,  no  procedure  can  be  too  radical  that  promises  benefit  to  these 
unfortunate  diplegic  and  imbecile  children. 

The  treatment  of  the  ac<j[uired  form  resolves  itself  into  the  treatment  of 
the  initial  period  and  of  the  established  disease. 

A  chihl  in  convuL*ions  should  Ixj  actively  treated,  cold  should  be  applied 
to  the  head,  bromides  should  be  given  by  the  mouth,  while  mercurials  should 
l)e  use<l  to  produce  free  purgation.  In  short  the  practitioner  should  l)e 
piide<l  by  general  principles.  The  following,  however,  should  be  especially 
borne  in  mind,  inasmuch  its  it  is  exceedingly  probable  that  in  some  cases 
the  convuL^ion  is  itself  the  direct  cause  of  the  later  oncoming  hemiplegia. 
Every  effort  should  be  made  to  prevent  the  recurrence  of  the  attack,  and  to 
attain  this  end  we  should  not  hesitate  to  resort  to  the  careful  use  of  chloroform. 
Hachs  insL^ts  that  the  physician  should  remain  with  the  child  for  a  number  of 
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hours  until  all  danger  of  a  repetition  of  the  convulsion  has  disappeared.  If 
the  onset  of  a  cerebral  palsy  oe  due  to  trauma  prompt  surgical  interference 
is  indicated.  No  harm  can  be  done  by  an  exploratory  trephining,  and  if  a  3 
meningeal  clot  be  found  great  good  may  follow  its  removal.  (See  also  Chap-  I 
ters  XIII.  and  XXXIII.)  ^  I 

The  treatment  of  the  established  condition  resolves  itself  into  the  manage-  j 
ment  of  the  paralysis  and  of  the  mental  state.  In  diplegia  proper  tne  \ 
various  remedies  at  our  disposal  have  but  little  influence  on  the  paralysis  or  i 
the  contractures.  However,  they  should  always  be  resorted  to  when  possible.  , 
They  consist  of  massage,  passive  movements,  and  faradism.  While  in  severe 
cases  but  little  impression  is  made  by  these  remedies,  in  the  less  marked  forms, 
especially  those  which  approach  in  character  paraplegia  and  in  simple  para- 
plegia itself,  great  good  is  often  accomplished  by  persistence  in  their  use.  The 
parts  should  oe  gently  kneaded  and  rubbed  for  a  specified  time  daily,  while 
the  contractures  should  be  overcome  as  much  as  possible  by  gentle  movements. 
It  is  well  in  these  cases  to  use  some  lubricant,  as  olive  oil.  Not  only  does  the 
oil  render  the  treatment  more  pleasant  to  the  child,  but  it  is  not  impossible  that 
a  small  percentage  may  be  absorbed.  Faradism  is  a  remedy  which  at  times 
enables  us  to  accomplish  decided  results.  Some  judgment  must,  however,  be 
exercised  in  its  use.  The  rule  that  I  lay  down  to  the  nurse  or  to  the  mother  who 
has  been  instructed  in  the  employment  of  the  slowly  interrupted  faradic  cur- 
rent, is  to  apply  the  poles  to  tnose  muscles  which  are  overstretched  and  weak- 
ened by  the  contractures.  That  is,  in  the  arm  they  should  be  applied  to  the 
extensor  muscles,  both  of  the  arm  and  forearm,  whilst  in  the  leg  they  would  be 
applied  especially  to  the  flexor  group,  L  e.,  posteriorly  to  the  thigh,  anteriorly 
to  the  leg.  The  unskilflil  use  of  faradism,  I  have  reason  to  bebeve,  at  times 
increases  the  contracture.  Used  according  to  the  method  I  have  described,  the 
contractures  are  generally  diminished.  In  hemiplegia  there  can  be  no  doubt 
that  the  i)ersi8tent  use  of  massage  and  faradization  actually  accelerates  the 
growth  01  the  limb  besides  markedly  diminishing  the  contractures. 

The  problems  presented  by  defective  intelligence  are  to  be  met  by  slow  but 
persistent  efforts  at  education.  These  it  is  not  necessary  to  detail  here.  (See  p. 
335.)  The  principles  laid  down  by  the  elder  Seguin  still  hold  good.  They 
consist  of  the  methodical  education  of  the  limbs,  first  by  passive  and  later 
by  voluntary  motion.  Finally,  the  case  i)ermitting,  systematic  gynmastics 
should  be  instituted.  As  the  same  time,  an  elementary  kindergarten  method 
of  instruction  should  be  pursued.  Great  care  should  be  taken  not  to  attempt 
too  much  in  too  short  a  time.  This  is  especially  true  of  attempts  to  teach 
the  child  to  walk  or  to  perform  other  simple  movements.  Some  cases,  indeed, 
are  benefited  by  prolonged  periods  of  rest  in  bed,  with  but  little  time  devoted 
to  walking  or  other  exercise.  It  is  frequently  necessary  to  divide  various 
tendons  in  order  that  the  foot  may  assume  a  normal  position.  Orthopedic 
surgery  sometimes  yields  here  brilliant  results.  For  the  methods  pursued  the 
reader  is  referreil  to  the  chapter  on  Surgery. 


CHAPTER  XVIII. 


DISEASES  OF  THE  SPINAL  CORD. 


By  JAMES  HENDRIE  LLOYD,  M.D. 


MALFORMATIONS  OP  THE  SPINAL  CORD. 

Malformations  of  the  spinal  cord  are  either  congenital  or  acquired. 
The  former  are  comparatively  few  in  number ;  the  latter  are  not  so  uncom- 
mon, and  they  embrace  a  variety  of  pathological  conditions.  Of  the  former, 
the  best  example  is  that  deformity  of  the  cord  seen  in  spina  bifida ;  of  the 
latter,  the  most  conspicuous  is  syringomyelia.  Yet  even  in  these  two  ex- 
amples the  distinction  between  congenital  and  acquired  deformities  is  some- 
what arbitrary,  because  syringomyelia,  while  a  disease  usually  of  adult  life, 
depends  probably  upon  an  inherent  developmental  w^eakness  in  the  cord.  It 
may  be  claimed  similarly  that  Friedreich's  ataxia  and  the  various  dystrophies 
which  have  as  their  base  a  gliomatous  or  degenerative  change  in  the  spinal 
cord,  due  to  heredity,  are  examples  of  malformations  of  the  cord ;  but  ob- 
viously they  do  not  fall  within  the  accepted  definitions  of  the  term,  and  will 
not  be  described  here.  So,  too,  the  defects  of  the  spinal  cord,  sometimes  seen 
in  idiocy,  might  with  justice  be  included  among  congenital  defects ;  they 
are  usually,  however,  of  the  nature  of  fine  histological  changes  and  system- 
lesions  which  do  not  come  naturally  under  the  head  of  deformities. 

True  malformations  of  the  spinal  cord  of  developmental  origin  are  exceed- 
ingly rare.  Spurious  cases,  due  to  bruises  and  cuts  inflicted  post-mortem, 
are  not  so  rare,  and  have  given  rise  of  late  years  to  a  quite  voluminous  litera- 
ture. These  malformations  may  be  included  under  the  one  term,  heterotopia , 
which  signifies  a  misplacement  of  either  the  gray  or  white  matter.  Accord- 
ing to  Van  Gieson,*  of  the  thirty-one  cases  of  alleged  malformations  of  the 
spinal  cord  now  on  record,  only  six  are  genuine  examples.  The  most  com- 
mon form  of  true  heterotopia  is  that  in  which  a  small  portion  of  gray  matter 
or  of  the  gelatinous  substance  of  Rolando  is  separated  from  the  rest  of  the 
gray  matter  and  lies  imbedded  in  the  white  tracts.  The  accompanying  illus- 
tration of  a  case  of  Pick's  (Fig.  150)  is  an  example  of  this.  Such  an 
anomaly  is  insignificant,  and  would  give  rise  to  no  symptoms  during  life.  The 
same  is  true  of  the  very  few  instances  of  anomalous  distribution  of  white 
tracks  which  have  been  observed,  especially  in  the  isthmus. 

The  examples  of  spurious  or  pseudo-heterotopia  include  a  great  variety  of 
(Iwplacement^  of  gray  and  white  matter,  or  both,  giving  rise  to  the  appear- 
ances of  extraonlinary  malformations.  The  most  striking  of  these  is  the 
?o-calle<l  doubling  of  the  cord,  examples  of  which  have  been  honestly  reported 
and  seriously  discussed.  Illustrations  from  a  case  are  given  here  to  serve  as 
a  warning  (Figs.  151,  152,  158,  154).     Such  cases  have  been   reported  as 

'  "  A  Stady  of  the  Artefacts  of  the  Nervous  System,"  etc.    N.  Y.  Med.  Journ.  1«92,  vol.  11.  pp.  337 , 
365.  and  421. 
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"  rudimentary  cords  "  aod  "  duplications."  There  can  be  no  doubt  that  they 
are  artefacts,  i.  e.,  that  they  are  produced  poat- mortem  by  accidents  and  br 
rough  handling.  Van  Oieaon  has  studied  critically  all  recorded  cases  in  hia 
elaborate  paper,    i^imilar  mistakes  are  no  longer  excusable. 


Heterotopia  or  the  iplnal  o 


A  number  of  monstrosities  of  the  cord,  incompatible  with  life,  have  been 
observed.  Among  these  are  congenital  absence  of  the  cord,  or  amyelia,  which 
is  usually  associated  with  absence  of  the  brain ;  aielomyelia,  or  partial  ab- 
sence of  the  cord ;  ifuiMeinato-myelut,  in  which  the  cord  is  divided  into  two 
halves,  each  surrounded  by  its  membrane— -a  condition  probably  allied  to 


ArtlAciKl  duplication 


.    (FOrstnir  tad  Zicau, 


some  forms  of  spina  bifida ;  and,  finally,  dmphmyelia,  a  union  of  two  cords, 
as  seen  in  some  Kinds  of  double  monster  (to  be  distinguished  from  the  peeudo 
duplications  or  artefacts  already  referred  to). 


DISEASES  OF  THE  SPINAL  CORD.  523 

There  are  some  varieties  of  asymmetry  of  the  spinal  cord,  associated 
especially  with  defective  development  or  amputation  of  a  limb,  and  these 
may  be  congenital.     They  need  not  be  described  in  detail  here. 


SPINA  BIFIDA. 

The  one  conspicuous  example  of  malformation  of  the  spinal  cord  is  that 
which  is  an  accompaniment  of  spina  bifida.    This-  will  now  be  described. 

Morphological  Note.  In  order  to  understand  clearly  the  exact  nature 
and  the  mode  of  formation  of  spina  bifida,  it  is  necessary  to  know  the  suc- 
cessive stages  in  the  development  of  the  spinal  cord  and  the  vertebral  can&l. 

In  the  embryo-chick  the  elementary  spinal  cord,  or  medullar}"  groove,  has 
already  become  a  conspicuous  object  before  the  end  of  the  first  day.  In 
transverse  section,  at  aoout  the  eighteenth  hour,  the  blastoderm  presents  the 
following  appearances  (Fig.  155)  :  Its  three  layers — epiblast,  mesoblast,  and 

Fig.  165. 


eh 

Tmnsyene  lection  of*  blastoderm  iocutjated  for  eighteen  hours.  The  section  passes  through  the 
medullary  groove  (mc)  at  some  distance  behind  its  fbont  end.  A,  epiblast ;  B,  mesoblast ;  C,  hypo- 
blast ;  m«,  medullary  groove :  ruf,  medullary  fold ;  ch,  notochord.    (Balfovr.) 

h^'poblaiit — have  become  differentiated.  The  medullary  groove,  which  is  to 
form  eventually  the  spinal  cord,  is  marked  by  a  depression,  at  the  base  of 
which  is  a  dense  group  of  mesoblastic  cells.  The  groove  itself  is  formed 
exclusively  of  the  epiblast,  which  lines  its  involuted  surface ;  in  other  words, 
the  groove  is  an  involution  of  the  epiblast.  The  group  of  mesoblastic  cells 
at  the  base  of  the  groove  is  the  notochord,  which  in  time  gives  place  to  the 
bodies  of  the  vertebne.  On  either  side  of  the  groove  is  a  fold  of  epiblast, 
the  medullary  fold.  Thet»e  are  the  simple  elements  which  eventually  form 
the  spinal  cord. 

Before  the  end  of  the  twentv-four  hours  these  medullar}'  folds  increase  in 
ever}'  dimension,  and,  growing  m  elevation,  lean  over  toward  each  other,  thus 
tending  to  form  an  arch,  which,  of  course,  encloses  a  long  canal,  the  neural 
canal  (Fig.  156.)  These  folds  coalesce  first  near  the  head,  and  last  at  the 
c*audal  end. 

Before  the  end  of  the  second  day  the  medullar}'  folds  in  the  chick  have 
^•oalesced  to  form  this  neural  canal  or  tube  (Fig.  157).  The  neural 
tube  thus  formed  becomes  grmlually  separated  from  the  epiblastic  layer, 
which  coalesced  externally  to  it,  and  which  forms  henceforth  the  epithelial 
layer  of  the  skin  of  the  back.  In  the  meantime  there  has  been  formed  on 
either  side  of  the  neural  tube  a  dense  b(Kly,  composed  of  mesoblastic  cells, 
and  known  as  a  mesoblastic  somite  (not  shown  in  the  illustrations). 
From  this  somite  is  formed  eventually  the  vertebra  and  the  trunk  muscles. 
This  mesoblastic  tissue  is  gradually  prolonged  between  the  neural  tul>e 
and  the  external  epiblastic  layer,  and  thus  forms  the  arches  of  the  ver- 
tebne. From  this  mesobla<<tic  tissue  are  formed  also  the  deei)er  layers 
of  the  skin,  the  connective  tissue  and  the  bloodvessels,  and  the  meninges 
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of  the  cord.      It   is  important,   in   order  to  i 

the  varimw  lypei?  of  ^pina  liifidn.  to  keep  iu  mind  the  fact  that  the  neural 

tube  is  primarily  a  mere  infolding  of  the  epiblast,  or  external  epithelial 

layer,  and  that  iis  enclosure  by  bone  tind  c 

later  procew. 


Secliou  of  B  nbbll-t;nibryo  >t  tbe  teaib  •la;', 
sbowlnE  cloaed  neural  tube,  n,  neimi  canal! 
I.  KSmenlal  or  pmlerlor  ganglia ;  m,  mMoblaat; 
B.  guttubi) ;  ve.  prlmlllTe  aorla :  ji,  tboncic  caT> 


Seclionol  a  nibbll-eaibr)-aHi  Ibe  nlnibday. 
■bowtng  open  neural  tulM.  c,  eplblost  InvRglna- 
led  and  thiqltened  within  the  neural  canal  (n) : 
m,  tbe  mesDblBiU  b.  the  bodj  cavilT;  p,  ailll 
open  gnl,  lined  wltb  b; poblael.    IPiebbol.) 


Tlie  Halls  of  this  neural  tube,  funned  entirely  of  epiblast,  gradually  un- 
dergo great  increase  in  thickness  by  proliferation  of  their  cell-elements,  and 
from  these  walls  is  formed  the  entire  ccrebro-spinal  system.  The  central 
canal  of  the  cord  persists  through  life  as  a  minute  tube,  lined  with  epithelial 
cells. 

In  the  early  embryo  the  neural  tulie,  or  future  spinal  cord,  is  as  long  as 
the  primitive  organ  mapped  out  by  the  somites,  which  will  eventually  form 
the  vertebral  column.  In  the  couree  of  development,  however,  this  vertebrwl 
<^ohimu  grows  faster  than  the  neural  tube,  so  that  in  the  iuUy  developed 
man,  for  instance,  the  spinal  cord  is  not  nearly  so  lung  as  the  vertebral 
canal,  but  extends  u^  only  the  level  of  the  second  lumbar  vertebra.  In  spina 
bifida  of  the  lumlxi-saeral  region,  however,  it  is  common  to  find  the  cord 
extending  down  to  that  low  level,  which  extension  is  readily  uuderst<x>d  by 
reference  to  the  facts  of  ombrj'ology.  It  illustrates  the  fact,  ti)o,  that  spin* 
bifida  dates  from  almost  the  earliest  period  of  development. 

Morblil  Anatomy.  Spina  bifida  is  a  developmental  defect,  dating  from  a 
very  early  periwl  of  embryonic  growth.  It  is  caused  by  a  lUilure  of  the  ver- 
tebral arches,  which  grow  from  the  mesoblastic  aomltes,  as  ju«it  described,  to 
coalesce  dorsad  to  the  spinal  cord  and  between  it  and  the  superficial  epithelial 
layer  of  the  skin  of  tbe  oaclc.  This  failure  is  accompanied  in  various  degree^ 
according  to  the  case,  by  a  ffulure  of  the  other  tissues,  which  also  spring  from' 
this  mea^lastie  tissue,  notably  the  corium  of  the  akin  and  the  meningee  o^ 
the  spinal  canal,  likewise  to  coalesce.  Hence,  there  results  a  cleft  or  aper- 
ture in  the  vertebral  column,  through  which  protnidep,  as  a  hernia,  a  saQ 
which  contains,  according  to  its  type,  one  or  more  of  the  contents  of  thl^ 
spinal  ciuial. 

The  types,  or  varieties,  of  spina  bifida  may  be  grouped  in  four  cla^eeB^' 
according  to  the  degree  of  deformity.     While  they  are  identical  in  origioi 

■  Blaod  Sntlon  ILancel,  Feb.  35,  IRSS),  In  hla  i! 
toftkea  sii  daaws.  Tbe  Commitlee  un  Spina  B 
ivill.j  recagnlEsB  only  "■ —     '  ••-'-'•  "■-•  ' — 


1  tn  PalbologT,, 


lub-typea  irhlch  merge  Into  eacb  other,  bul  wblch  do  not  require  ipedal  dMlgnaUDiu. 
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they  differ  widely  in  extent  and  character  of  tissue  involved,  and  these  differ- 
ences are  of  vital  importance  clinically,  and  especially  with  reference  to 
treatment. 

1.  Meningocele,  In  this  variety,  which  is  the  simplest  and  least  disabling, 
one  or  more  of  the  vertebral  arches  have  failed  to  coalesce.  The  skin  of  the 
back,  however,  is  usually  perfect,  and  covers  the  sac.     The  meninges  also 


Fig.  158. 


Membrane. , 


Nervea.— 


Skin. 


-Cord. 


Diagram  of  a  meningocele. 


are  well  formed,  but  protrude  into  the  sac,  or,  more  correctly,  they  consti- 
tute the  sac,  so  that  its  cavity  is  continuous  with  the  subarachnoid  space. 
The  cord,  and  consequently  the  ner\'es,  do  not  extend  into  the  sac  (Fig.  158). 
The  meningocele  has  a  tendency  to  become  pedunculated,  and  sometimes 
it  is  cured  spontaneously.  It  is  not  dangerous  to  life,  and  usually  does  not 
cause  paralysis  nor  deformity  of  the  legs.     It  is  a  rare  form. 

2.  Meningomyelocele.     This  is  the  most  common  form  of  spina  bifida,  and 
is  not  unusually  fatal.    When  the  patient  sur\'^ive8,  it  usually  causes  paralysis 


Fio.  159. 

Epithelial  layer  of  skin. 


Spinal  cord. — 


Skin. 

Meninges.- — 
Nerves.  Ill- 


Spinal  canal. 
Diagram  of  a  meningomyelocele. 

and  deformities  in  the  legs  and  feet.  In  this  form  not  only  have  the  verte- 
bral arches  failed  to  coalesce,  but  often  the  eorium  of  the  skin  and  the  spinal 
meninges,  which  are  likewise  products  of  the  iuesol)last,  have  failed  to  develop 
dorsad  to  the  c*ord.  Hence,  in  the  worst  of  these  ciu*es  there  is  no  meningeal 
cavitv  and  no  true  skin  behind  the  cord,  which  lies  in  ininie<liate  contact  with 
the  epithelial  layer  of  the  surface  of  the  back  (Fig.  lo9).  It  thus  appears  that 
in  the  primitive  involution  of  the  epiblast  to  form  the  cord,  the  latter  never 
became  separated  from  the  epithelial  or  epiblitstic  layer.     Therefore,  as  the 
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eac  protru<le<l  ami  iluti^iiclcd  more  and  more  it  drew  the  attncliei)  cord  H'itli 
it,  90  that  the  cord  exteniis  through  tlie  cleft  in  the  vertebral  wall,  aJid  in 
firmly  imheddeil  in  the  wall  of  the  sac.  In  this  position  its  ahajie  is  umally 
deformed ;  it  exists,  indeed,  as  a  layer  of  neural  tissue  over  the  posterior  and 
inuer  Burl'aee  of  the  sac.  On  transverse  section  in  some  cases  the  central 
canal  may  be  seen  in  this  layer  (.Fig.  159).  The  nerve-trunki*  of  the  seg- 
mental of  the  cord  involved  are  seen  springing  from  this  layer  of  nerve-tiasue 
aiid  coursing  forward  through  the  sac  to  gain  the  inten'ertebral  tbramiaa. 
Thus  it  is  seen  that  the  cord  is  pulled  into  the  sac.  and  the  nerves  mn,  not 
into  the  BBC,  but  oiif  of  it  (Fig.  160). 


DInecUon  of  (be  poru  concerned  In  m  lunibo-nuntl  aplDii  bLUdft,  sbowLiig  IIk  iypteat  attalomical 
ilu^atUiim  lu  cssen  of  mentngomyelocHle.  A  porUoo  of  Che  Mc-woll  bu  been  cat  twar  lo  show  Itis 
inlenor.  n,  turbcs  of  oord.  oaverei]  wllta  ancbtioLd,  upoied  by  rvmoTui  of  purtlou  of  dura  m>i«r  -. 
b.  dnra  maur  enierlDg  InU>  the  loimatlDn  ortheMtc-w&U:  c,  siscbnotd  Ltnlog  Itietsc:  d,  lower  pw- 
tlouoftlieep1n>]  ninl.  crosilngtbe  iDteriorortbewc;  toins  nf  (be  nerve-nwli  FBMforwiuil  upon  11. 
Winird  Ihe  inienfenebnil  fommlim ;  ttie  other  nerye-rool*  arise  from  llie  posterior  wall  of  tbe  lac 
In  ■  verUcal  uiiiet  and  traverse  tbe  epace  borliontaUx  ;  ;,  blelfortn  pnicen  eonllDBOO*  wUti  the  pU 
mater,  aeisraUtis  Ihe  aateiior  and  poawrlor  coou  of  the  nervei  of  the  left  dde ;  there  ia  a  coire- 
ti|«ndlnK  proeeson  tberlEhtsMe.    iLondon  Clinical  Boclely.) 

In  meniugoruyelocele,  becaus*  oi'the  defective  development  of  the  corium 
in  some  oases,  the  extreme  iwsterior  surface  of  the  sac  is  covered  mtli  an  ejt- 
ceeilingly  thin  membrane,  devoid  of  hair  and  whaceoiis  glands  and  of  anv  of 
the  eharacteristics  of  true  skin.  This  thin  membrane  represents  the  epibfnst. 
In  some  cnsew,  however,  the  skin   is  better  developed.     Occaaionally  ihere 
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exists  a  small  pit-like  depression,  or  umbilicus,  ou  the  posterior  surface  of  the 
!$ac.  This  marks  the  point  of  attachment  of  the  spinal  cord  to  the  inner 
i^urface  of  the  sac,  and  is  a  sign  of  some  value  in  diagnosis. 

In  this  form  of  spina  bifida  there  usually  is  destruction  or  failure  of  devel- 
opment of  some  elements  of  that  portion  of  the  cord  that  is  within  the  sac, 
and  some  degeneration  of  the  nerve-trunks  arising  from  it.  Hence  there 
result  various  degrees  of  paraplegia,  paralysis  of  the  bladder  and  rectum, 
club-foot,  and  sensory  and  trophic  disorders  in  the  regions  below  the  level  of 
the  lesion. 

3.  Hydramyelocele.  Occasionally,  as  seen  in  a  few  cases,  the  spinal  cord  not 
only  adheres  to  the  original  epiblastic  layer,  as  described  in  the  last  group, 
but  as  the  resulting  sac  develops  and  expands,  it,  too,  dilates  in  its  central 
canal.  Hence  its  tissue  becomes  a  lining  layer  to  the  sac,  the  cavity  of 
which  is  not  continuous  with  the  subarachnoid  space,  but  with  the  central 
canal  of  the  cord.*  In  this  variety  the  nerves  consequentlv  do  not  run 
through  the  sac,  but  along  its  sides  or  imbedded  in  them.  This  form  can 
readily  be  mistaken  for  a  simple  meningocele,  in  which  no  neural  tissue  is  in 
the  sac.  This  is  because  of  the  fact  just  stated,  that  the  nerves  do  not  run 
conspicuously  through  the  sac,  but  are  embedded  in  its  wall  between  its 
external  epithelial  layer  and  its  internal  neural  layer,  representing  the  spinal 
cord.  From  the  practical  standpoint  of  treatment  this  distinction  is  of  the 
utmost  importance.    Hydromyelocele  is  a  rare  form  of  spina  bifida. 

4.  Myelocele.  It  occasionally,  but  very  rarely,  happens  that  not  only  the 
vertebral  arches,  but  also  the  medullary  folds,  fail  to  coalesce.    This  is  even 

Fig.  161. 

Unclosed  spinal  cord. 


I^pinal  canal..~- 


Dia^^ramof  a  myelocele. 

u  more  serious  defect  than  any  of  those  varieties  of  spina  bifida  already 
f  lescribed.  In  those,  it  will  be  recalled,  the  neural  tube  was  always  properly 
f:*lo8ed  by  the  coalescence  of  the  medullary  folds ;  it  was  only  in  tne  cases 
of  the  vertebral  arches  and  other  raesoblastic  tissues,  as  the  true  skin,  that 
coalescence  had  failed.  In  simple  myelocele,  however,  the  coalescence  of  the 
medullary  folds  has  failed,  usually  in  only  a  limited  portion  of  the  cord.  Of 
I'ourse  the  vertebral  arches  also  have  failed  to  unite,  .so  there  is  seen  a  pro- 
tuberance, usually  small,  on  the  back,  usually  in  the  lumbar  region,  in  the 
I'entre  of  which  is  a  small  opening.  This  oi>ening  leads  directly  into  the 
cerebro-spinal  canal,  iind  the  small  protuberance  is  not  a  sac  but  a  mass, 
it^ually  re<l  and  pulpy,  of  neural  tissue.     From  this  opening  cerebro-spinal 

'  This  variety  is  called,  by  most  writers,  rather  unfortuDately,  fj/rfnvo-myelocele.  This  term  seems 
to  ally  it  with  syringomyelia,  which,  however,  is  now  known  lo  bo  not  a  dilatation  of  the  central 
canal,  but  a  new  gliomatous  formation.  It  were  better,  therefore,  if  this  variety  of  spina  bifida  were 
called  Aydro-rayerooele,  which  term  is  used  here. 
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fluid  constantly  oozea.  TbU  protuberance  has  aomewhat  the  appearance  of  a 
nievue.  Myelocele  is  incompatible  with  prolonged  life;  even  in  cases  in 
which  the  defect  is  limited  in  extent,  death  usuall}'  occura  in  a  few  ^x^ 
According  to  Sutton'  myelocele  of  great  extent  has  been  seen  by  I^bedeff  in 


TmHT«n«  taction  of 


iudevelop«d  ipliul  cord,  in  k  nrvlocele. 


the  chick.'  Sutton  believes,  probably  correctly,  that  this  form  of  spins 
bifida  is  not  so  rare  as  represented,  but  is  cast  aside  as  an  "atypical"  form. 

A  comparatively  harmless  form  of  spina  bifida,  in  which  a  slight  cleft 
exists  without  protrusion  of  a  sac,  is  called  ^ina  bifida  occulta. 

In  a  very  few  cases  of  spina  bifida  the  sac  is  divided  by  membranous 
partitions,  so  that  it  forms  a  multilocular  cyst. 

Congenital  tumors  of  the  sacro-coccygeal  region  occasionally  occur,  the 
nature  of  which  mav  be  obscure.  They  have  given  rise  to  much  conflidon 
in  the  past,  and  a  voluminous  literature,  especially  in  France  and  Germany, 
has  sprung  up  about  them.'  It  is  evident  that  there  are  several  varieties  of 
these  congenital  sacral  and  coccygeal  tumors,  one  of  which  is  a  spina  bifida 
depending  upon  defective  development  of  the  laminte  of  one  or  more  bones 
of  the  sacrum.  In  some  of  these  cases  the  coccyx  is  wanting.  A  peculiarity 
of  some  cases  of  this  sacral  type  of  spina  bifida  is  the  protrusion  of  the  sac 
anteriorly  into  the  pelvis.  The  causes  for  this  probably  lie  in  the  fact  that 
for  some  reason  this  is  the  direction  of  least  resistance.  The  tumor  some- 
times forms,  as  pointed  out  by  Giraldes,  in  the  sacro-perineal  re^on.  It 
usually  pushes  the  rectum  and  anus  before  it.  Thus  Giraldes,  quoted  by 
.Molk,  refers  to  a  case  in  an  adult  female,  in  whom  a  perineal  cystic  tumor 
was  punctured  hy  a  surgeon,  and  who  died  very  soon,  as  a  consequence, 
with  the  tetanoid  symptoms  of  meningitis.  An  autopsy  demonstrated  that 
the  cyst  was  attache<l  to  the  sacrum  and  comruunicated  with  the  vertebral 
canal.  Emmet*  and  Thomas'  each  have  punctured  such  a  pelvic  cyst  by 
mistake,  and  both  have  lost  their  patients  in  consequence. 

Spina  bifida  is  occasionally  associated  with  other  developmental  defects,  as 
encephalucele,    hydrocephalus,  harelip,  cleft  palate,  ectopia  of  the  viscera, 

'  Op.  at. 

■  Embryologlsia  linnw  thai  derormllles  In  the  chick  are  not  unoommon,  espedallr  If  the  eggi  an 
twadled  mucb  in  the  coune  of  anlflctal  bucbing.  9ucb  apectnens.  bowsver,  are  diiuIIt  out  HBlde. 

■  See  especlnlly  J>es  Tumeun  ConKcnlUlei  de  I'eitienilte  Inrerieute  du  tronc.  br  Hoik,  Stn*- 
bourg.  IS6,t ;  and  Knherchca  aur  la  Tumeun  CoDgenilalea  de  la  Regloii  Sacro-caccjrglenDe.  bjr  La- 
chaad.  Paris.  ISKS. 

I.  liwi,  p.  237.    See  also,  for  teport  of  a  almllaT  can  lb  wblob  death 
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and  imperforate  anus.  These  defects  are  of  the  kind  that  are  caused  by 
fisdlure  of  coalescence  in  various  regions  of  the  embryo-body.  Hydroceph- 
alus is  reported  as  a  not  infrequent  complication  (Fig.  163).  Encephalocele 
is  seen  especially  at  the  posterior  base  of  the  skull,  involving  the  cerebellum. 
Causes.  The  causes  of  spina  bifida  are  altogether  obscure.  As  stated 
already,  the  deformity  has  been  seen  in  the  chick,  in  which  it  extends  sometimes 
throughout  almost  the  whole  extent  of  the  spine.  Monstrosities  of  various 
kinds  are  produced  rather  easily  in  the  embryo-chick  in  the  course  of  arti- 
ficial hatcning.  This  suggests  the  probability  that  trauma  or  shock  may 
interfere  with  proper  development,  and  may  De  capable  of  producing  spina 
bifida.  This,  of  course,  is  a  mere  hypothesis.  Heredity  has  seemed  to  have 
an  influence  in  a  very  few  cases.  In  one  instance,  in  the  list  prepared  by 
the  London  Clinical  Society's  Committee,  three  successive  cases  of  spina 
bifida  occurred  in  one  family;  while  Demme^  refers  to  two  instances  in 
which  there  had  been  three  cases,  and  three  in  which  there  had  been  two 
cases  of  spina  bifida  in  one  family.  Camper,  quoted  by  Ashhurst,'  noted 
spina  bifida  in  twins.  In  a  few  instances  congenital  club-foot  and  harelip 
have  been  reported  in  one  or  other  parent  of  children  with  spina  bifida. 

Olinical  History.  Spina  bifida  occurs  rather  more  frequently  in  females 
than  in  males.  According  to  the  tables  compiled  by  the  London  Clinical 
Society's  Committee,  from  returns  of  the  Registrar  (jeneral  of  England,  of 
1768  cases,  779  were  in  males  and  989  in  females. 

According  to  Chaussier,  one  case  of  spina  bifida  occurred  in  the  Paris 
Maternity  in  about  one  thousand  births. 

The  position  of  the  tumor  is  most  commonly  in  the  lumbar,  lumbo-sacral, 
or  sacral  region.  It  is  comparatively  infrequent  in  the  cervical  and  upper 
dorsal  region.  The  reason  for  this  preponderance  of  the  lesion  in  the  lower 
region  of  the  spine  lies  in  the  fact  that  the  medullary  folds  in  the  embryo 
close  over  last  at  the  caudal  end.  Occasionally  two  tumors  are  seen,  but  this 
18  extremely  rare. 

The  maliormation  b  usually  discovered  at  the  birth  of  the  child.    It  varies 
in  size  at  birth  in  different  oases,  and,  of  course,  is  more  likely  to  be  over- 
looked when  it  is  very  small.    In  the  occult  form,  which  may  persist  through 
a  comparatively  lone  life,  and  which  is  not  marked  by  a  tumor,  the  deformity 
inay  be  readily  overlooked.'    Schon*  reports  a  case  of  s])ina  bifida  occulta  in 
a  girl  aged  thirteen  years.     The  defect  was  in  the  fifth  lumbar  and  upper 
Sacral  vertebne.     The  first  symptom  noted  was  scoliosis,  which  was  first  seen 
in  the  patient's  seventh  year.     The  lumbar  region  was  covered  with  a  dense 
growth  of  hair  (hypertrichosis),  and  the  skin  was  pigmented  from  the  twelfth 
clorsal  vertebra  to  the  coccyx.     The  size  of  the  sac  at  birth  is  not  always  a 
oriterion  of  its  dangerous  character.     It  may  be  no  larger  than  the  end  of  a 
large  thumb,  and  yet  it  may  increase  in  size  rapidly.   Moreover,  it  cannot  be 
iudged  by  its  size  to  which  type  it  belongs,  and  upon  its  t\'pe  depends,  to  a 
large  extent,  the  prognosis.     Thus,  if  it  is  a  simple  small  meningocele,  it 
may  enlarge,  even  quite  rapidly,  and  yet  the  possibility  of  a  cure  is  greater 
in  this  than  hi  any  other  variety.     If  it  is  a  meningomyelocele  or  an  hydro- 
tiiyelocele,  it  mav  be  accompanied  with  club-foot.     If  it  is  a  pure  myelocele, 
it  will  present  only  a  small  fleshy  excrescence,  in  the  centre  of  which  careful 
inspection  would  probalily  reveal  a  leaking  fistula  communicating  with  the 
i!erebro-spinal  canal.    In  every  form  the  tumor  almost  invariably  occupies  the 

>  Quoted  by  Lond.  Clin.  Soc.'s  Committee.  *  Am.  Syst.  of  Med.,  vol.  v.  p.  767. 

*  LadcIrI  saw  a  cafie  In  which  the  tumor  did  not  declare  itself  until  the  fifteenth  year,  and  Akin 
refen  to  a  case  In  which  the  lesion  did  not  show  until  the  twentieth.  Diet,  dee  Sciences  Med.,  1818, 
art.  ••  Hydrorachis."  torae  22. 

♦  Berl.  kiln.  Wochenschrift,  18W. 
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region  of  the  spinous  processes ;  exceptions  are  very  rare,  as  in  those  cases  ^ 
that  are  reported  as  protruding  anteriorly.  In  some  cases  only  one  or  two  P 
vertebrae  are  involved,  in  others  a  larger  number.  The  lesion,  as  said  already^  i 
is  far  more  common  in  the  lower  dorsal,  lumbar,  and  sacral  regions  than  in  9 
the  upper  part  of  the  spine.  ) 

The  child  at  birth  may  appear  otherwise  in  normal  health.  Many  observers    i 
report,  however,  that  the  chddren  with  spinse  bifidsB  are  not  well  nourished,    i 
and  that  they  soon  begin  to  pine  and  fail.     The  growth  of  the  tumor  varies.    i 
The  great  majority  of  patients  bom  with  spinse  bifidse  die  within  the  first    \ 
year,  and  the  majority  of  these  within  the  first  three  months,  and  many  of 
these  deaths  are  caused  by  a  rapid  distention  and  rupture  of  the  sac.     In 
some  cases,  however,  the  growth  is  very  slow  at  first,  or  even  not  perceptible, 
so  that  the  child,  in  a  small  proportion  of  cases,  survives  for  some  years,  or 
may  even  attain  adult  life. 

1* he  appearance  and  constituents  of  the  sac  vary  according  to  its  type,  to 
understand  which  it  is  essential  to  refer  constantly  to  the  facts  as  illustrated  by 
embryology.  In  some  cases  the  sac  is  covered  with  good  healthy  skin  ;  in 
these  the  probability  is  that  the  type  is  not  the  worst.  Even  though  not 
a  simple  meningocele,  the  covering  of  healthy  skin  is  a  support  and  pro- 
tection. In  other  cases  the  healthy,  fully  developed  skin  ceases  at  the 
base  of  or  near  the  summit  of  the  sac,  the  remainder  of  the  sac  being 
covered  with  a  thin,  delicate  membrane.  This  membrane  is  not  the  dura 
mater,  but  the  epithelial  layer  of  the  skin  formed  by  the  epiblast.  This  form 
should  suggest  to  the  observ^er  the  probability  that  the  tissue  of  the  spinal 
cord  is  included  in  the  sac  either  as  a  meningomyelocele  or  an  hydromvelo- 
cele.  An  umbilicus,  marking  the  attachment  o^  the  cord,  may  possibfy  be 
seen.  In  such  a  case  the  dura  mater  does  not  intervene  between  the  cord- 
tissue  and  the  epithelial  layer,  as  is  commonly  said ;  but  the  cord,  usually 
spread  out  as  a  layer  of  neural  tissue  in  direct  contact  with  the  sac,  whien 
is  formed  only  of  this  delicate  epithelial  membrane,  is  an  important  constitu- 
ent of  the  sac,  and  sends  nerves  forward,  through,  and  md  of  the  sac  to  their 
respective  foramina.*  The  opening  in  the  bones  may  sometimes  be  felt  with 
the  fingers,  but  it  is  doubtful  if  the  nerve-cords  passing  out  of  the  sac  into 
the  vertebral  canal  could  be  distinguished  by  palpation.  In  some  of  these  cases 
the  walls  of  the  sac  at,  or  soon  after,  birth  are  much  distended,  and  they 
may  even  be  inflamed  or  ulcerated.  Occasionally  the  sac  soon  begins  to 
leak,  the  fluid  either  cr^caping  by  a  small  opening  or  oozing  out  through 
many  pores.  On  the  other  hand,  the  surface  of  the  sac  may  be  rugous  or 
coreaceous.  The  tumor  itself  Is  usually  t^nse  and  elastic,  and  its  contents 
fluctuate.  Pressure  on  it  causes  often  some  significant  symptoms ;  thus  its 
volume  may  he  reduced  somewhat  by  pressure,  but  brain-symptoms  result. 
These  are  uneasiness,  then  stupor  or  even  coma,  and  convulsions.  Holmes' 
says  that  convulsions  are  common  during  all  stages  of  the  disease,  but  espe- 
cially after  the  sac  has  burst,  when  they  are  often  the  immediate  cause  of  death. 
When  associated  with  encephalocele,  according  to  Treves,'  the  fontanelles 
bulge  when  pressure  is  made  on  the  sac.     When  the  child  cries  the  sac  distends. 

The  fluid  in  the  sac  of  a  spina  bifida  has  been  proved  frequently  to  l>e  iden- 
tical with  the  cerebro-spinal  fluid.  It  is  watery,  with  a  few  salts,  and  with 
only  a  slight  trace  of  albumin.  Of  course,  in  case  inflammation  and  sup- 
puration have  occurred,  the  fluid  is  altered  accordingly. 

In  some  cases  the  tumor  is  pedunculated  and  the  opening  into  the  vertebral 
canal  is  small ;  in  such  ciu«es  the  probability  is  that  the  sac  does  not  contain 

1  This  is  constantly  misunderstood  by  surfireons.  who  speak  of  the  nerves  running  into  the  sac, 
nnd  who  overloolc  this  thin  layer  of  tissue  representing  the  spinal  cord. 
-  Surg.  Treat,  of  the  Dis.  of  Infancy  and  Childhood.  «  Int.  Encyc.  of  Suiigery,  vol.  Iv. 
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nerve-tissue,  t.  e.,  that  it  is  a  meningocele.     If  so,  it  would  not  be  attended 
with  paralysis. 

In  grave  forms  of  spina  bifida  involving  the  spinal  cord  and  nerves  symp- 
toms of  paralysis  in  some  form  are  usually  observed.  Thus  there  may  be  an 
almost  complete  paraplegia  with  ansesthesia,  and  involvement  of  the  bladder 
and  rectum.  It  is  rather  more  common,  however,  to  observe  modifications 
of  this  extreme  tjrpe.  Amyotrophic  paralysis  of  some  muscle-groups  is  not 
uncommon,  due  to  involvement  of  the  nerves  and  anterior  horns.  This  form 
presents  the  usual  symptoms  of  wasted  muscles,  coldness,  and  mottling,  with 
alterations  in  the  electro-tonus.  Club-foot,  especially  talipes  equino-varus,  is  a 
common  result.  Paralysis  of  the  bladder  and  rectum  is  a  common  complica- 
tion. Anaesthesia  in  various  areas  is  often  present.  In  one  case  under  the 
author's  care  trophic  lesions  were  seen. 

The  following  case  occurred  in  a  girl  who  was  admitted  into  the  Home  for 
Crippled  Children  under  the  writer's  care.  She  presented  some  typical  symp- 
toms: 

C.  E.,  female,  aged  nine  years,  had  a  spina  bifida  of  the  lumbar  region, 
involving  the  first  three  vertebral  arches.     She  was  paralyzed  in  her  hmbs 
and  had  badly  impaired  feet,  walking  on  the  backs  of  her  feet,  t.  e.,  present- 
ing an  extreme  varus.     There  was  some  wasting  of  the  muscles  below  the 
knees.     There  was  slight  foot-clonus  on  the  right,  none  on  the  left.     The 
patellar  reflexes  were  abolished.     The  patient  had  no  control  over  the  blad- 
der, and  diminished  control  over  the  rectum.     The  tactile  sense  was  very 
l)lunt  below  the  knees,  if  not  abolished.     Above  the  knees  a  line  of  demarca- 
tion of  the  anaesthesia  was  quite  well  marked.     Slight  sensation  was  preserved 
on  the  inner  side  of  the  leg.     The  thighs  were  sensitive.     To  heat  and  cold 
sensation  below  the  knees  was  abolished,  above  the  knees  it  was  normal.    All 
the  muscles  of  the  legs  and  thighs  responded  normally  to  the  faradic  current, 
except  the  peroneal  eroup.     In  thb  there  was  no  response  to  the  strongest 
currents.     To  galvanism  in  strong  currents  there  was  complete  abolition  of 
response  in  the  peroneal  group.     Slight  modal  change  was  noted  in  the  flexors 
of  the  big  toe.     There  was  no  serial  change.     The  mother  reported  that  the 
child  was  liable  to  the  formation  on  the  legs  of  "  bladders,"  i.  e.,  bullae,  lead- 
ing to  trophic  sores.     These  sores  left  a  scar  after  healing.     In  the  bullous 
stage  they  resembled  pemphigus.     On  admission  one  of  these  trophic  sup- 
purating sores  was  seen  on  the  left  great  toe,  looking  almost  like  a  perforat- 
ing ulcer.     The  fronts  of  the  tibiae  were  marked  by  the  scars  of  these  sores. 
It  was  evident  in  this  case  that  the  trophic  and  reflex  centres  in  the  lum- 
bar enlargement  were  impaired ;  probably  also  some  of  the  ner\'e-trunks. 
The  mother  said  that  at  birth  the  tumor  was  the  size  of  an  end  of  a  thumb. 
It  had  not  increased  much  if  any  at  first,  and  the  child  had  learned  to  walk 
and  its  legs  seemed  all  right  until  it  was  three  years  old.     The  tumor  had 
been  growing  rapidly  during  the  last  two  years.     The  sac  was  very  firm, 
covere<l  with  apparently  healthy  skin,  and  was  not  as  yet  overstretched. 

Another  interesting  case  occurred  in  a  l)ov,  a  picture  of  whom  is  presented 
here  (Fig.  163).  He  was  seen  by  me  in  tlie  Methodist  Hospital.  H.  C, 
age<l  about  seven  years,  had  a  spina  bifida  in  the  lumbo-sacral  region,  and  had 
also  hydrocephalus,  with  convergent  strabismus.  He  had  paralysis  of  the 
bladder,  rectum,  and  legs,  and  presented  double  club-foot  in  minor  degree. 
The  case  was  apparently  one  of  meningomyelocele.  I  advised  against  oj)era- 
tion  in  his  case,  as  I  had  no  doubt  that  the  sac  contained  tirfsue  of  undeveloped 
spinal  cord. 

In  pelvic  sj)ina  bifida,  instances  of  which  have  been  reported  by  Emmet* 
and  by  Thomas,'  the  cyst  is  firmly  attached  to  the  sacnim.     It  pushes  the 
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rwtuni  forwiirct,  and  in  some  cases  causes  obptruction  of  the  rectum,  and  cou- 
seijiienl  distentifin  of  the  bowel.  In  some  of  these  reported  cnsee  the  patients 
had  reached  adult  life.  Eininet's  patient  was  apparently  alxrnt  forty-five 
years  of  age,  and  Thomas'  was  nineteen.  In  the  latter  case  the  lady  had 
noticed  that  she  was  not  in  a  normal  condition,  and  sought  relief  because 
she  intended  to  marry.  The  inconvenience,  however,  had  been  slight,  and 
there  were  no  paralytic  symptoms.  In  a  few  honra  after  the  cyst  had  l>een 
tapped  grave  symploms  of  involvement  of  the  hrain  and  cord  appeared.  The 
patient  had  intense  headache,  tuaniacitl  delirium  and  rigidity  of  muscles, 
and  she  failed  rapidly  and  died. 


Diagnosis.  The  diagnosis  of  spina  bifida  can  be  established  sometimes  in 
e.irly  ciijies  bv  the  detection  of  the  orifice  into  the  spinal  canal.  This  can  be 
felt,  with  its  "bony  outline,  at  the  hn^e  of  the  tumor.  Tlie  distention  of  the 
Pile  when  the  child  cries,  the  umbilicoid  pit  iu  the  walls  of  the  sac,  the 
absence  of  true  skui  over  the  summit  of  the  tumor,  are  all  characteristic  signs 
upon  which  reliance  can  be  placed.  It  is  not  probable  that  confusion  could 
iiccur  to  any  ordinarily  intelligent  obeer\'er  Iwtween  either  a  lipoma  of  the 
back  or  a  spinal  caries  and  a  spina  bifida. 

Congenital  tumors  of  the  sacro- coccygeal  re^on  have  given  rise,  as  already 
said,  to  considerable  confusion  in  dJugnoeis.     There  are  several  varieties  of 
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these  congenital  tumors,  which,  as  Sutton  has  pointed  out,>  may  be  divided 
into  four  groups :  dermoid  cysts,  tumors  arising  ^m  the  post-anal  gut,  forms 
of  spina  bifida,  and  teratomata,  with  remains  of  suppressed  embryos.  The 
differential  diagnosis  between  these  various  forms  in  very  young  children  is 
no  doubt  difiicult,  and  reliance  must  be  placed  in  cases  of  supposed  spina 
bifida  upon  the  symptoms  just  described.  Especial  difficulty  has  been  en- 
countered in  cases  of  pelvic  spina  bifida,  which  has  been  graphically  described 
by  Thomas.'  In  these  cases  the  tumor  is  firmly  adherent  to  the  sacrum,  and 
is  behind  the  rectum,  which  is  pushed  forward — a  most  important  distinction. 
In  doubtful  cases  a  small  quantity  of  fiuid  should  be  withdrawn  and  tested. 
If  it  prove  identical  with  cerebro-spinal  fluid  the  diagnosis  of  spina  bifida 
may  be  considered  established. 

PrognoBis.  Spina  bifida  is  an  exceedingly  grave  affection,  and  the  prog- 
nosis in  the  case  of  the  newborn  child  is  always  doubtful.  As  said  already, 
more  than  one-half  of  the  cases  of  spina  bifida  die  in  their  first  year,  and  tne 
majority  of  these  in  the  first  three  months.  In  all  forms,  except  simple 
meningocele,  the  probability  is  that  if  the  child  survives  it  will  have  club- 
foot'and  either  partial  or  complete  paraplegia,  with  incontinence  of  urine. 
The  pelvic  or  anterior  form  appears  to  be  attended  with  less  immediate  risk 
to  life  and  limb.  This  is  shown  by  the  fact  that  all  four  cases  of  this  very 
rare  type,  referred  to  in  this  paper,  were  in  adult  females ;  but  they  all  event- 
ually proved  fatal,  three  from  sureical  interference,  and  one  from  the  effects 
of  childbirth.  On  the  other  hand,  according  to  Treves,  patients  with  spinse 
bifidse  have  lived  to  thirty-seven,  forty-three,  and  fifty  years  of  age. 

Treatment.  The  treatment  for  spina  bifida  is  almost  entirely  surgical. 
Some  of  this  surgical  treatment  seems  to  be  conducted  with  too  much  disre- 
gard for  the  patholo^  of  the  affection,  and  hence  meets  with  mortifyinj 
results.  Thus  Holm^  relates  how  he  excised  a  spina  bifida  from  a  girl  ai 
eight  years,  who  had  paralysis  of  the  sphincters.  The  child  succumi 
promptly  to  meningitis,  opisthotonus,  etc.,  and  died.  The  surgeon  looked 
for  ner\"e- trunks  to  warn  him  away  from  dangerous  ground,  but,  apparently, 
he  ignored  the  fact  that  in  the  type  of  spina  bifida  to  which  his  case  evidently 
belonged  the  sac  itself  is  composed  partially  of  undeveloped  spinal  cord, 
and,  therefore,  that  he  was  excising  part  of  the  cord.  It  is  obviously  impos- 
sible for  any  surgical  procedure  to  restore  perfect  health  to  body  and  limb  in 
cases  of  meningomyelocele  and  hydromyelocele.  The  protruding  sac  l^eing 
composed  partially  of  neural  tissue,  representing  the  undeveloped  spinal 
cord,  to  either  excise  it  or  to  extirpate  it  with  irntating  injections  will  not 
cure  the  patient.  At  best,  if  occlusion  is  obtained,  the  child  can  continue 
as  hopelessly  a  more  or  less  complete  paraplegic.  In  simple  meningocele,  in 
which  type  no  nerve-tissue  is  included  in  the  sac,  the  prognosis  is  more  hope- 
ful and  the  prosj)ect  for  cure  by  surgical  means  is  much  brighter.  In  the 
plvic  form,  exjierience  so  far  seems  to  prove  that  surgical  mterference  is 
m variably  fatal.  For  details  and  results  of  surgical  treatment  reference  is 
made  to  Chapter  XXXIII.  and  to  the  report  of  the  Committee  on  Spina 
Bifida  to  the  London  Clinical  Society. 


PACHYMENINGITIS  AND  LEPTOMENINGITIS. 

Inflammation  of  the  membranes  of  the  spinal  cord  Is  usually  secondar}'  to 
some  other  pathological  state,  and  in  the  great  majority  of  cases  is  probably 


^  See  dUcunion  of  Bowlby's  report  of  *'  Three  cases  of  Coccygeal  Tumor,"  Brit.  Med.  Joum.,  1890, 
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the  result  of  iufection.  An  inataiice  of  the  former  is  the  wimbined  pachy- 
meningitw  and  leptomeningitU  that  occur?  in  caries  of  the  spine:  of  the 
latter  the  inflammation  and  thiekeuiug  of  the  menibrauea  thai  ore  due  occa- 
sionally to  sypliilis.  The  ruembraues  are  aliw  involved  sew)ndarily  in  gross 
leeions,  each  ae  tumor ;  and  acutely  in  some  forms  of  infection,  such  aa 
cerebro-apinal  fever.  They  are  also  involved  usually  in  more  diffused  leauiis, 
such  as  tne  various  forms  uf  myelitis ;  in  fact,  the  woree  symptoms  of  menin- 
gitis are  those  that  are  due  to  involvemeut  nf,  or  pressure  upou,  the  tiaaue  of 
the  spinal  cord.  I  shall  describe  here  only  the  more  distinct  and  character- 
istic types  of  meningitis  of  the  cord. 

Oanses.  CaHee  of  the  vertebral  bixlies  is  a  commnu  cause  of  meningitis. 
The  symptoms  usually  ascribed  to  boue-presaure  in  Pott's  diseat^  are  in  fact 
due,  aa  a  rule,  to  secondary  involvemeut  of  the  membranes,  and  even  of  the 
cord  itself,  by  the  infectious  process.  This  will  be  referred  to  later,  and  illus- 
trated with  original  cases.  Syphilis  doubtless  causes  inflammation  of  the 
membranes  of  the  cord,  and  in  this  way  is  poseibly  the  cauw  of  some  of  the 
so-called  system  lesions.  A  type  of  ^inal  syphilis  mis  been  described  by  Erb, 
which  is  probably  due  to  a  syphilitic  meningitis,  the  inflammation  involving 
eventually  some  areas  of  the  cord  itself.  Trauma  is  regarded  almost  uni- 
versally  as  a  cause  of  pachymeningitis,  and  cases  occur  not  in&equently 
which  confirm  this  view.  The  type  described  by  Charcot  ae  pachymenitiffiiu 
tvrvicatU  h^ertrtiphiea  b  caused  sometimes  by  trauma.  Exposure  to  cold 
and  wet,  especially  in  alcoholic  subjects  and  in  persons  poorfv  nourished,  is 
apparently  a  cause  of  meningitis,  just  as  it  may  be  of  neuntis.  Py»mia, 
or  infection  with  the  streptococcus  pyogenes,  secondary  sometimes  to  stip- 
purative  lung  and  i)leural  disease  or  to  puerperal  infection,  is  a  most  im- 
portant cause,  especially  of  leptomeningitis.  The  infections  of  acute  die- 
eases,  sueh  as  typhoid  fever  and  enialtp<tx,  have  the  power  poesibly  of  caustng 
inflammation  of  the  spinal  membranes.  Finally,  cases  occur  in  which  the 
etiohigy  is  obscure,  probably  because  accurate  histories  of  the  patienld  are 
not  attainable. 

Pathology.  In  cases  uf  infection  by  contact,  as  in  spinal  caries,  the  mode 
of  the  disease-progress  is  easily  understood.  In  some  rare  cases,  however,  a 
tubercular  infection  of  the  spinal  meninges  may  occur  quil«  independently 
of  a  bone  lesion,  just  as  it  occurs  in  cases  of  tubercular  meningitis  at  the 
base  of  the  brain.  In  these  cases,  of  couree,  the  bacilli  of  tubercle  are  con- 
vej'e<l  directly  to  the  membranes  by  the  blooil,  the  seat  of  priraarj-  infection 
being  elsewhere,  and  perhaps  not  always  determinable.  In  pj-semic  cases  the 
lymphatics  may  possibly  convey  the  germs ;  but  it  is  most  probable  that  in 
the  cases  of  this  and  all  other  infective  germs  the  blood  is  the  means  of  con- 
veyance. The  exact  mode  of  operation  of  cold  and  of  trauma,  which  indubi- 
tably act  OS  causes  of  meningitis,  is  not  so  reailily  understood.  If  we  confine 
the  idea  of  an  inflammatory  process  to  the  action  merely  of  a  microbic 
organism,  then  there  is  some  difficulty  in  including  the  destructive  actions  of 
trauma  and  cold  in  the  category  of  inflammation.  The  facts,  however, 
speak  loudly  against  such  a  decision.  The  theory  has  been  advanced  that 
cold  may  generate,  by  a  sort  of  vito-chemistrj-,  a  rheumatoid  humor,  which 
is  the  obnoxious  agent ;  but  this  is  a  mere  theory.  We  have,  however,  noth- 
ing better  to  offer,  unless  we  suppose  that  a  diminished  resistance  is  brought 
about  in  the  tissues  by  the  depressing  action  of  cold,  and  that  this  permits 
an  unopposed  or  feebly-opposed  activity  of  the  destructive  organisms  which 
are  probably  present  m  the  system  at  all  times.  In  the  case  of  trauma  a 
somewhat  simdar  explanation  may  hold  ;  and  in  addition  it  may  Ite  re<^idle<] 
that  the  efforts  at  repair  may  constitute  in  themselves  an  almost  inflammatory 
procefis;  that  one  enect  of  shock  or  injury  may  be  a  cell-proliferation,  i 
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line  or  direction  of  a  liealing  process,  which  may  overstep  the  mark  and  be- 
come in  its  turn  a  truly  destructive  process.  In  granulation  tissue  we  witness 
Mmething  of  this  kind.  In  this  new  and  not  highly  vitalized  tissue  various 
destructive  and  even  pyogenic  organisms  may  find  a  lodgment,  and  thus  a 
truly  inflammatory  and  even  suppurative  process  may  be  established. 

Horhid  Anatomy.  In  pachymeningitis  due  to  spinal  caries  the  bodies  of 
the  disea^  vertebne,  usually  soft  and  carious,  form  a  mass  which  is  in  direct 
contact  with  the  dura.'  At  this  point  the  thickened  membranes  and  fibrinous 
deposits  form  a  felted  mass,  which  impiugee  more  or  less  upon  the  cord.  It 
usuallv  extends  to  either  side  of  the  cord,  but  only  exceptionally  reaches 
entirely  around  it.  The  dura  mater  is  often  greatly  thickened,  and  this 
tubercular  mass,  composed  of  broken-down  tissue,  the  result  of  tubercular 
inflammation,  is  attached  to  it  at  the  anterior  aspect  of  the  cord.  This 
mass  represents  apparently  old  and  degenerated  tubercular  matter,  giant  cells, 
and  inflammatory  lymph.  The  inflammatory  process  in  these  cases  takes 
place  largely  upon  the  outride  of  the  dura  (tne  pachymeningitis  externa  of 
some  authors),  out  not  entirely  so  ;  since  in  advanced  cases  there  is  usually 
also  a  leptomeningitis  and  even  a  myelitis  accompan^'ing  it.  In  some  cases, 
ID  fact,  as  in  one  of  the  writer's  cases,  the  dura  may  be  perforated,  the  ragged 
edges  of  the  membrane  adhering  to  the  carious  mass  in  front,  and  thus  com- 
municating with  and  draining  into  a  psoas  abscess.  The  cord  may  show 
considerable  evidence  of  myelitis,  as  softening,  and  some  deformity,  which 
may  be  due  to  pressure  of  the  tubercular  mass.  Thus,  in  a  recent  case  exam- 
ined post-mortem  by  the  writer,  a  large  tubercular  mass  made  pressure  at 
one  side  of  the  cord.  It  had  caused  some  unilateral  symptoms  during  life. 
This  prei<sure,  however,  does  not  usually  cause  a  total  transverse  lesion.    This 
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is  made  evident  in  the  accompanying  figure*  (see  Figs.  164, 1B5,  and  Kifi),  in 
which,  as  can  be  seen  readily,  neither  the  white  nor  the  gray  matter  is  pressed 
much  out  of  shape  or  materiully  destroyed.  There  is  seen,  however,  a  rim  of 
ilegcnerate<l  tissue  around  the  bonier  of  the  coni,  evidently  <lue  to  contact 
nith  the  inflamed  meningec.  This  may  Iw  visible  only  under  the  nitcros<^'Ope. 
Secondary  upwur<l  and  downward  degenerations  are  al.'w)  seen. 

The  secondarv  dcfreneratious  in  the  curd  in  these  cases  are  characteristic, 
and  are  seen  in  the  figures.     At  the  level  of  the  lesion  theconi  is  misshapen, 
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degenerated  about  its  iwripherv,  and  preseuts  the  commence nieot  of  asceiid- 
ing  posterior  and  descending  lateral  degeneration.  At  a  point  well  above 
the  level  of  the  lesion  the  deep  degeneration  of  the  pofltero-inlemal  columns 
(colurana  of  GoU)  is  most  conspicuous,  fFig,  165.)  The  direct  cerebellar 
tracts  to  the  exterior  of  the  lateral  pyramidal  tracts  are  notably  degenerate. 
Theae  also,  being  ascending  fibres,  follow  the  Wallerian  law.     Finally,  the 
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region"  of  the  anterior  ground  bundles,  including  Gowera's  tract,  which  1 
degenerates  upward,  shows  quite  extensive  degeneration.    Below  the  level  of  I 
the  lesion  the  Rppeamnee  of  the  cord  is  quite  different.    (Fig.  166.)    There   ' 
is  marked  degeneration  of  the  lateral  pyramidal  tracts  which  as  they  pam 
downward  approach  nearer  and  nearer  to  the  peripherj-.    The  thickened  dura 
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with  its  layer  of  tibrinous  deposits  extends  in  some  cases  far  above  and  below 
the  level  of  the  caries,  aud  m  such  cases  may  be  attended  with  changes  ou 
the  anterior  aspect  of  the  cnrd  coextensive  with  its  own  limits.  Pus  may 
infiltrate  through  the  loose  cellular  tissue  of  the  vertebral  canal. 

The  fonn  of  meiiiii^tis  described  by  .some  writers  as  pach^uieningitia  ] 
initrna  is  of  difi^reut  origin  from  that  of  the  form  just  described.     It  is 
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to  iMgin  in  minute  hemorrhaoeB,  the  blood  firom  which  becomeB 

f  and  thos  leads  to  a  hypertrophy  of  tissue.    The  process  is  some- 

analogoiu  to  that  which  occurs  in  nemorrhagic  pachymeningitis  within 

cnudum.    It  was  first  described  aocvurately  hv  CSiarcot ;  one  m  its  favor- 

nato  is  the  oerrical  enlargement,  and  one  or  its  most  common  causes  is 
'  CSompressioiiof  the  cord  occurs  sooner  or  later,  with  impairment 
sf  the  anterior liom%  And  with  degeneration  of  the  conducting  paths,  as  has 
jut  been  described. 

Leptomeningitis  of  acute  pyemic  origin  is  marked  by  a  thickened  and 
opaque  piararachnoid,  under  which  pus  in  some  quantity  is  usually  seen. 
Ine  cora  is  hypenamic.  The  pus  is  usually  distnouted  widely  in  vertical 
CKtent.  The  prooen^  however,  is  not  apt  to  be  confined  strictlv  to  the  pia, 
but  to  invade  also  the  inner  surfiuse  of  tne  dura.  The  tissue  or  the  cora  is 
evidently  involved  in  the  acute  infiMtive  process,  but,  as  pressure  is  not  usu- 
allv  a  marked  condition,  and  as  the  course  of  the  case  is  often  rapid,  system- 
knons  are  not  so  well  marked  as  in  the  more  chronic  fi>rms  described  above. 

A  more  chronic  fiirm  of  combined  lepto-  and  pachymeningitis  is  described 
SQBMtinies  as  doe  eqpedally  to  svphiiu.  It  consists  in  a  proliferation  of 
tiHoe  withoat  pos  fbrmation,  ana  it  encroaches  gradually  upon  the  cord. 
EiV  has  descrined  a  fbrm  of  syphilitic  infection,  which  app«iis  to  invade 
by  nn&rence  the  lower  donal  and  lumbar  region,  and  to  be  limited  almost 
ezciosively  to  the  lateral  aspects  of  the  cord.  It  becomes  in  time  a  partially 
tnnsverse  lesion  symmetrically  situated,  afibcting  the  posterior  halves  of  the 
lateral  oolumns,  extending  thence  to  the  posterior  horns  and  posterior  col- 
■ana  (See  also  ChapterXXIV.).  As  is  seen  it  is  not  a  pure  meningitis, 
but  rather  a  meningomyelitis.  A  somewhat  simihur  slow  proliferative 
■eningitis  ma^  possimy  be  caused  by  alcohol,  by  exposure,  and  by  trauma, 
er  by  all  oombmed. 

BfmpUmm.  The  symptoms  of  the  various  types  of  meningitis  differ  ac- 
cording to  the  cause,  the  stage  of  activity,  and  tne  seat  of  the  lesion.  The 
chntnic  form,  as  for  instance  the  pachymeniDgitis  of  spinal  caries,  may  ap- 
proa(*h  insidiously,  and  its  approach  may  be  ma<*ked  by  the  primary  disease. 
The  traumatic  form,  too,  is  often  slow  in  its  onset,  and  sometimes  appears 
unmistakably  only  after  the  primary  effects  of  the  injury  have  disa])peared. 
The  acute  form,  however,  may  appear  brusquely,  even  explosively,  and  may 
d€5*iroy  life  in  a  comparatively  short  time.  This  grave  form  is  seen  occasion- 
ally aiter  puerperal  mfeetion. 

tn  the  pachymeningitis  of  spinal  caries  the  earliest  symptom  may  he  pain, 
•iue  to  irritation  of  one  or  more  of  the  sensory  nerve-roots.     This  pain,  re- 
flected along  one  or  more  of  the  nerve-trunks  of  the  thorax  or  abdomen, 
may  appear  even  before  the  hump  is  noticed,  and  its  cause  may  thus  l>e 
•>verlooked.     In  this  form  the  motor  symptoms,  however,  are,  as  a  rule, 
the  HKJSt  conspicuous.     There  occurs  a  gradually  increasing  paresis  in  the 
legK  with  contractures  in  the  muscles,  increased  knee-jerks,  and  ankle-clonus. 
The  loss  of  power  may  advance  to  complete  paraplegia.     In  advanced  cases, 
and  even  sometimes  in  early  stages,  the  bladder  may  become  involved  ;  con- 
trol over  the  rectum  also  is  occasionally  lost.    Sensory  symptoms,  excepting 
the  initial  neuralgic  pains,  are,  as  a  rule,  not  nearlv  so  conspicuous  as  the 
motor  ;  in  fact,  a  child  may  be  almost  hopelessly  jMualyMd,  and  yet  preser\'e 
jK>me  degree  of  tactile  sensibility.    This  is  e^pb^"^         the  fact  that  the 
anterior  and  lateral  regions  of  the  cord  are  meet  '  the  inflamma- 

tory process.    In  a  fair  proportion  of  caseSi  hr  ally  in  those 


For  m  report  of  casei  bj  tb«  writer,  see  a  paper  on  **T  *"!  Region 
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far  advnnced,  aotesthesia  to  touch  and  to  pain  is  present.  This  analgesia  was 
strikingly  shown  in  a  little  boy  with  dorsal  caries  under  the  writer'a  care  in 
the  Home  for  Crippled  Children  within  the  past  year.  It  became  neceentrjr 
to  circumcise  the  child  because  of  a  long  and  constantly  inflamed  and  iilcei^' 
ftted  prepuce.  The  operation  was  done  under  ether,  by  Dr.  Hamilton,  but 
during  the  subsetiueut  change*  of  dressings,  removal  of  stitchee,  etc.,  the 
patient  was  quite  indifferent,  and  evidently  felt  no  paio.  Bed-sores  occur 
readily  in  these  advanced  paraplegic  caees.  The  seat  of  spinal  caries  is 
usually  in  the  dorsal  or  dorso-lumbar  region.  In  those  comparatively  rare 
cases  in  which  it  is  in  position  for  its  resulting  meningitis  to  involve  either 
the  cervical  or  lumbar  enlargement  of  the  conl  there  result  muscular  atrophy 
and  6accid  paralysis  of  the  corresponding  limbi". 


In   the  type   first  described  by  Charcot  as  pachijmrnhiijHw  hypeHrtipht 
eerviealia  the  symptom-complex  is  quite  characteristic  and  re^mhlei  marltedlT; 
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syringomyelia.  In  this  form,  as  the  name  implies,  the  cervical  enlargement 
is  the  seat  of  disease.  Among  the  first  symptoms  is  pain,  of  a  neuralgic 
kind,  in  the  occiput,  neck,  shoulders,  and  arms.  Wastmg  of  the  muscles  of 
the  hand  (the  thenar,  hypothenar,  and  inter-osseous  groups),  the  forearm,  and 
shoulder  next  attract  attention.  This  wasting  advances  to  an  extreme 
emaciation  of  the  muscles  (Fig.  167),  with  corresponding  loss  of  power.  It  is 
usually  of  the  Aran-Duchenne  type  of  progressive  muscular  atrophy,  t.  e., 
flaccid,  and  with  diminished  myotonus,  but  this  is  not  an  invariable  rule,  as 
markedly  increased  tonus  is  seen  in  some  cases.  Fibrillation  of  the  wasting 
muscles  occurs.  Deformity  of  the  cervical  spine  and  scoliosis  appear.  As 
the  cervical  symptoms  increase  a  spastic  paraplegia,  with  increased  knee- 
jerks,  and  usually  without  involvement  of  the  bladder  and  rectum,  becomes 
established.  Sensory  symptoms  of  great  interest  may  appear  in  these  cases. 
There  may  be  thermo-ansesthesia  and  analgesia  without  abolition  of  tactile 
sensibUity  (the  so-called  dissociation  symptom  of  syringomyelia)  in  some 
areas.  There  may  be  however,  some  areas  or  anaesthesia.  The  sensory 
changes  may  preserve  an  hemiplegic  type,'  Occasionally  changes  in  the 
pupils  occur,  due  to  involvement  of  the  sympathetic  ner\'e. 

Leptomeningitis  of  the  spinal  cord  usually  occurs  as  a  part  of  the  more 
generalized  cerebro-spinal  meningitis.  This  latter  may  be  due  to  the  specific 
contagion,  usually  epidemic,  to  which  the  term  "  cerebro-spinal  fever  "  is 
popularly  appliea ;  or  an  equally  diffused  cerebro-spinal  leptomeningitis  may 
oe  due  occasionally  to  tubercle  (quite  independent  of  spinal  caries),  or 
finally  it  may  be  caused  by  pysemia.  I  once  saw  a  patient  with  meningitis  of 
the  lower  third  of  the  verteoral  canal  caused  by  direct  infection  from  an  ex- 
tensive bed-sore  beneath  the  sacrum.  Similar  cases  due  to  puerperal  and  to 
pulmonary  infection  have  been  noted.  Primary  spinal  leptomeningitis, 
without  cranial  leptomeningitis,  is  an  extremely  rare  affection.  Macewen,' 
speaking  of  purulent  leptomeningitis  of  the  cerebrum,  due  to  suppurative 
ear  diseases,  says  that  the  pus  may  extend  down  to  the  cauda  equina.  When 
the  affection  extends  thus  to  the  spinal  cord  spinal  symptoms  are  seen  ;  these 
are  especially  the  girdle-sense,  severe  shooting  pains,  and  rapid  and  complete 
prostration.  Other  symptoms  of  spinal  irritation  occur,  siicn  as  rigidity  and 
opisthotonus,  and  finally  the  rapid  onset  of  paralysis  indicates  that  the  gan- 
glionic centres  in  the  cord  and  the  conducting  nerves  have  been  invaded  by 
the  poison  of  the  infection.  Hemorrhagic  pachymeningitis  (paeht^meningitis 
interna)  of  the  spinal  canal  occurs  usually  in  association  with  the  same  affec- 
tion within  the  cranium,  and  as  an  accompaniment  of  degenerative  processes, 
such  as  occur  in  general  paresis  and  in  chronic  alcoholism.  It  is  consequently 
difficult  to  recognize  it  during  life,  as  it  is  usually  maske<l  by  other  conditions. 

The  various  forms  of  syphilitic  infection  of  the  cord  doubtless  involve  the 
membranes,  in  some  cases  even  primarily  ;  but  they  are  best  described  under 
other  headings,  as  they  are  in  this  treatise.     (See  Chapter  XXIV.) 

To  recapitulate,  it  may  be  said  that  meningitis  withui  the  vertebral  canal 
has  usually  three  stages.  (1)  Irritation,  marked  by  neuralgic  pains,  girdle- 
sense,  and  slight  beginning  loss  of  power.  (2)  Paralysis,  l)oth  of  sensation 
and  motion,  gradually  increasing.  (3)  System  degenerations,  upward  and 
downward,  trophic  disorders,  paralysis  of'  the  bladder  and  rectum.  This 
order  of  symptoms,  however,  is  subject  to  variation. 

Diagnosis.  In  the  early  stages  of  spinal  caries,  before  the  appearance 
of  the  hump,  it  is  most  important  to  recognize  the  true  character  of  the 

I  See  author's  pafier,  already  referred  to  (op.  cit.),  for  a  full  discusition  of  the  syraptomatology  of 
the»e  cervical  caxes. 

*  See  Macewen'8  recent  work.  "  Pyogenic  Infectious  Diseases  of  the  Brain  and  Spinal  Cord/'  for  a 
detcription  of  theae  forms 
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thoracic  and  abdominal  pains  that  are  caused  by  irritation  of  the  nerve- 
roots.  Stiffness  of  the  spme  and  a  focus  of  beginning  pain  and  deformity 
can  usually  be  detected  early  if  the  observer  is  alert  to  the  significance  of 
the  first  symptoms.  In  later  stages  of  spinal  caries  the  diagnosis  of  pachy- 
meningitis can  scarcely  be  in  doubt. 

To  differentiate  a  pachymeningitis  from  myelitis  is  not  practicable  in 
many  cases,  because  the  two  states  are  likelv  to  be  associated.  The  early 
appearance  and  the  predominance  of  pain,  with  the  slow  onset  of  svmptoms 
of  system-lesions,  9uch  as  spastic  paraplegia,  atrophic  paralysis,  and  various 
types  of  amesthesia,  with  involvement  of  the  bladder  late  in  the  case,  or  even 
altogether  exempt,  would  suggest  a  meningitis  with  gradual  involvement  of 
the  cord. 

In  some  cases  of  the  hypertrophic  form  of  cervical  pachymeningitis,  the 
resemblance  to  syringomyelia  is  so  great  that  the  history  of  severe  injury  can 
alone  determine  the  diagnosis.  It  is  well  to  recall,  however,  that  trauma  has 
figured  among  the  causes  of  syringomyelia.  Severe  and  persistent  pain  in 
the  occiput,  neck,  and  shoulders,  following  trauma  in  these  cases,  is  the  surest 
diagnostic  sign. 

Acute  leptomeningitis,  either  spinal  or  certbro-spinal,  has  some  resem- 
blance to  tetanus.  The  exacerbations  of  opisthotonus,  the  trismus,  the  per- 
sistent course,  the  history  of  a  wound,  distinguish  tetanus  firom  meningitis. 

Various  forms  of  spinal  meningitis  have  some  superficial  resemblance  to 
locomotor  ataxia,  but  the  pupillary  changes,  the  abolished  knee-jerks  (abol- 
ished also  in  meningitis  of^  the  lumbar  enlargement  and  cauda  equina)  and 
the  ataxia,  without  paralysis,  serve  usually  to  distinguish  the  latter  disease. 

Leptomeningitis  is  to  be  distinguished  n-om  hysteria  by  the  absence  of  the 
stigmata  of  this  disease. 

Prognosis.  In  spinal  caries  a  pachymeningitis  is  a  serious  complication. 
When  pus  is  formed  in,  or  finds  its  way  into,  the  vertebral  canal,  or  when  in- 
flammatory lymph  is  organized  on  the  ventral  aspect  of  the  cord,  the  case 
usually  advances  to  a  septic  or  pyaemic  stage,  and  the  paralysis,  resulting 
from  involvement  of  the  cord,  is  usually  permanent.  In  mild  cases,  in  which 
presumably  pus  does  not  form,  a  partial  or  even  a  complete  recovery  may 
occur. 

In  acute  cerebro-spinal  leptomeningitis,  especially  of  pyaemic  origin,  as  in 
suppurative  ear-diseases,  death  invariably  results. 

In  cervical  pachymeningitis  of  traumatic  origin,  the  resulting  deformities 
are  permanent,  but  life  is  often  prolonged  for  years. 

In  some  cases  of  alleged  spinal  meningitis,  due  to  various  causes,  good  re- 
coveries are  reported.  In  syphilitic  cases  recoveries  are  claimed  by  some 
from  specific  treatment.  On  the  whole,  however,  all  forms  of  the  affection 
are  grave  diseases,  and  a  guarded  prognosis  is  to  be  given. 

Treatment.  Surgery  alone  can  offer  any  hope  of  relief  in  cases  of  pachy- 
meningitis due  to  spinal  caries.  Patients  have  been  operated  on  successfully 
and  relieve<l  from  the  effects  of  pressure  by  tubercular  nodules  and  organized 
lymph,  and  have  been  benefited  also,  probably,  by  the  drainage  of  the  verte- 
bral canal.  In  one  case  observed  by  the  writer,  spontaneous  drainage  had 
occurred  through  a  psoas  abscess,  the  dura  being  perforated  and  the  perfora- 
tion comnuiiiicating  directly  with  the  tract  of  the  abscess.  In  the  main, 
however,  the  worst  of  the  disease  process  is  on  the  ventral  aspect  of  the  cord 
and  so  not  easily  reached  by  the  surgeon.  Moreover,  not  pressure  so  much 
ju*  a  secoiulary  uiyelitLs  is  the  cause  of  the  cord  symptoms,  and  this  latter 
cannot  be  relieved  by  surgery.  For  fuller  details,  Chapter  XXXIII.  may  be 
consulted.  From  the  pathologist's  standpoint,  after  many  opportunities  to 
study  these  cases  post-mortem,  the  opinion  has  been  reachea  Dy  the  writer 
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that  comparatively  few  of  them  are  likely  to  be  benefited  permanently  by 
operation. 

In  syphilitic  cases,  or  even  in  cases  in  which  syphilis  is  only  suspected,  in 
patients  presenting  evidence  of  the  early  stages  of  meningeal  irritation,  an 
active  specific  treatment  should  be  commenced  at  once. 

In  traumatic  cases,  &nd,.  in  fact,  in  all  cases,  rest  and  counter-irritation 
must  be  employed.  Rest  is  of  first  importance  in  traumatic  cases,  and  after 
rest  comes  time.  One  patient,  at  present  under  observation,  went  back  to 
work  as  a  stonemason  aner  several  years'  invalidism  due  to  a  cervical  pachy- 
meningitis. Counter-irritation  majr  be  used  by  the  method  of  blisters  or  of 
the  hot-iron.  In  chronic  cases  iodide  of  potassium  may  be  employed,  but  it 
gives  doubtful  prospect  of  relief.  Electricity  is  probably  useless  in  any  form 
of  spinal  meningitis.  Symptoms  must  be  treated  as  they  arise.  Pain  may 
demand  relief,  but  the  danger  of  a  patient  forming  the  opium  habit  must  not 
be  despised.  Bed-sores  should  be  guarded  against,  and  when  they  occur 
should  be  treated  with  strict  antiseptic  precautions,  because  there  is  always 
danger  that  they  may  infect  the  system. 


INTRA-SPINAL  HEMORRHAGE. 

Intra-spinal  hemorrhage  may  be  divided  into  two  classes ;  first,  menin- 
geal, and,  second,  medullary.  The  first  is  the  more  common ;  it  may  be  sub- 
divided into  the  extra-dural  and  the  subdural.  The  second  or  medullary 
variety,  the  true  hematomyelia,  is  a  rare  affection,  but  not  so  uncommon, 
probably,  as  some  writers  contend.  Recent  medical  literature  contains  the 
records  of  some  striking  and  characteristic  instances,  confirmed  by  autopsy, 
of  true  hemorrhage  within  the  substance  of  the  cord,  so  that  it  is  no  longer 
reasonable  to  contend  on  d  priori  grounds  that  such  hemorrhages  cannot 
occur,  and  that  myelitis  has  been  mistaken  in  all  such  cases  for  hemorrhage. 
The  reverse  is  more  likely  to  be  true,  especially  in  traumatic  cases,  in  which 
the  so-called  myelitis  is  probably  a  necrotic  softening,  having  as  its  initial 
lesion  a  blood-clot  or  minute  capillary  hemorrhages.  It  has  been  assumed, 
almost  universally,  that  for  some  mysterious  reason  the  spinal  cord  is  ex- 
empt from  those  accidents  in  the  vascular  system,  such  as  embolism,  throm- 
bus, and  hemorrhage,  that  play  such  a  conspicuous  part  in  cerebral  path- 
ology. This  assumption  has  always  appeared  to  the  writer  to  be  entirely 
unwarranted.  The  explanation  for  it,  i,  e.,  that  the  long  course  of  the  spinal 
vessels  relieves  them  from  the  effects  of  undue  blood-pressure,  seems  to  be  not 
in  accord  with  sound  hydro-dynamics ;  and  the  claim  that  capillary  aneu- 
risms are  never  found  below  the  oblongata,^  at  least  needs  confirmation. 
The  fact,  probably,  is  that  cases  of  acute  transverse  softening  (usually  mis- 
called myelitis)  are  due  primarily  to  a  vascular  defect,  and  are  not  truly  in- 
flammatory, I.  e.,  the  result  of  infection.  Some  of  these  cases,  as  already 
«iid,  may  owe  their  start  to  capillary  hemorrhages  or  even  to  a  small  blood- 
clot  poured  out  into  the  substance  o/  the  cord. 

The  grent  authority  of  Charcot  has  been  sufficient,  apparently,  to  establish 
the  opinion  among  most  writers  that  hemorrhage  in  the  cord  is  always  the  re- 
sult of  some  primary  lesion,  usually  the  necrotic  process  miscalled  by  him  acute 
myelitiis.  Hayem*  elalwrated  this  idea  in  an  exhaustive  treatise,  in  which  he 
subjecte<l  all  reported  cases,  up  to  1872,  to  a  critical  study.  His  conclusion 
was  {op.  cif.y  p.  14Hj  that  there  was  no  unobjectionable  case  reported  of  primary 

>  Gowen  propounds  both  these  explanations  in  his  text-book  on  diseases  of  the  nervous  system, 
s  "  Des  Hemorrhages  Intra-Kachidlennes,"  Th^se  de  Paris,  1872. 
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liematomyelia.  This  conclusion  is  based,  evidently,  in  part  upon  the  erro* 
neous  ideas  that  prevailed  formerly  on  the  subject  of  inflammation.  Many 
degenerative  and  some  necrotic  processes  in  the  cord  were  ascribed  univer- 
sally to  inflammation.  According  to  the  modem  microbic  pathology  the 
term  inflammation  has  a  much  more  restricted  meaning  and  is  applied 
almost  exclusively  to  the  results  of  infection.  It  Cannot  be  proved  that 
hemorrhage  and  softening  of  the  cord  in  all  cases  are  due  to  infection.  They 
seem  rather  to  be  due  to  causes  which  sometimes  act  primarily  upon  the  vas* 
cular  system,  as  trauma,  cold,  exposure,  and  overexertion.  That  they  may  even 
be  due  in  a  few  cases  to  vascular  degeneration,  similar  to  what  occurs  in  the 
])rain,  is  not,  in  the  writer's  opinion,  conclusively  disproved.  From  a  practi- 
cal point  of  view  it  is  not  a  vital  question  whether  the  hemorrhage  precedes 
the  softening,  or  vice  verm;  both,  in  fact,  may  be  due  to  the  same  cause,  and 
may  be  practically  coincident.  It  appears,  however,  from  reported  cases,  to 
be  an  undoubted  fact  that  hemorrhage  does  occasionally  occur  primarily, 
L  e.,  independently  of  a  precedent  myelitis  or  softening ;  that  it  produces 
quite  characteristic  symptoms,  and  that  it  may  be  rapidly  fatal.' 

A  most  interesting  and  instructive  case  of  non-traumatic  hemorrhage  into 
the  spinal  conl,  illustrating  this  whole  subject,  has  been  put  on  record  by 
Kindred."  The  patient,  a  man  aged  fifty-nine  years,  m  previous  good 
health,  was  seized  suddenly  with  pain  in  the  cardiac  region  simulating 
angina  i>ectoris ;  there  were  also  dorsal  pain,  general  spinal  tenderness,  and 
the  "  cincture  feeling "  in  the  chest  and  abdomen.  The  patient  was  able, 
after  the  first  shock,  to  walk  some  distance,  but  then  paralysis  of  the  legs 
came  on  quickly.  There  was  also  quickly  beginning  and  rapidly  increasing 
numbness  in  the  lower  limbs  and  trunk  up  to  the  level  of  the  aflfected  seg- 
ment. There  were  priapism,  paralysis  of  the  bladder  and  rectum,  dimin- 
ished reflexes,  embarrassed  respiration,  and  intestinal  flatus.  The  initial 
agonizing  pain  soon  disappeared.  Death  resulted  in  six  and  one-half  hours. 
Consciousness  was  not  aflected.  The  autopsy  revealed  a  bulging  of  the 
fourth  dorsal  segment.  At  this  point  a  dark- red  clot,  about  the  size  of  an 
almond,  lying  almost  wholly  in  the  gray  matter,  was  found.  Adjacent  parts 
were  somewhat  softened  and  congested.  There  was  nothing  else  abnormal 
There  was  no  history  of  trauma,  fatigue,  excessive  venery,  vertebral  disease, 
or  toxiemia.  It  seems  to  me  impossible,  considering  the  history,  the  abrupt 
onset,  the  rapidly  fatal  issue,  and  the  authentic  autopsy  in  Kindred's  case, 
to  regard  the  hemorrhage  as  other  than  primary  and  the  slight  softening 
as  secondary.  The  case  suggests  some  vascular  defect  as  the  cause  of  the 
hemorrhage. 

Starke V*  also  records  a  case  of  hematomyelia,  traumatic  in  origin.  A 
hoy,  aged  thirteen  years,  after  a  heavy  fall  on  the  ice,  walked  home.  Afl»r 
reaching  home  he  had  pain  in  the  left  shoulder,  abdomen,  and  legs ;  then  he 
began  to  be  paralyzed,  so  that  in  two  hours  he  could  not  walk.  The  pain 
and  paralysis  persisted  ;  then  later  there  were  retention  of  urine,  tachycardia, 
and  obstinate  constipation.  Sensation  failed  as  high  as  the  fourth  or  fifth 
dorsal  spine,  the  aiuesthesia  being  slightly  higher  on  the  left.  A  small  mar- 
ginal zone  of  hypeiiesthesia  was  present,  and  there  was  slight  numbness  in 
the  left  hand,  i  he  right  knee-jerk  was  completely  abolished  ;  the  left  was 
diminished.  There  was  no  ankle-clonus.  The  abdominal  and  cremasteric  re- 
flexes were  absent ;  the  plantar  were  fairly  l)risk.    The  pupils  were  contracted 

1  For  a  further  discussion  of  this  subject  the  reader  is  referred  to  a  paper  by  Dr.  Joseph  Oollina  on 
"  Usmatomyelia  and  Acute  Myelitis."    N.  Y.  Med.  Record.  May  27. 1898. 

-  A  Case  of  Non-traumatic  Hemorrhage  into  the  Spinal  Cord,  by  J.  Joseph  Kindred,  M.D.  Med. 
News.  Februarj*.  13,  1892. 

3  "  A  Case  of  Primary  Hemorrhage  Into  the  Spinal  Cord."    Lond.  Lancet.  May  28, 1801,  p.  1187. 
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and  did  not  respond  to  light.  The  temperature  was  persistently  high.  The 
anaesthesia  diminished  slightly  toward  the  last.  The  bov  lived  eight  days, 
dying  of  pneumonia.  At  the  autopsy  no  bruising,  laceration,  or  hemorrhage 
of  the  spine  or  membranes  was  found.  The  pia  was  congested,  but  free  from 
lymph.  At  the  third  dorsal  segment  was  a  hard  localized  swelling,  and  at  this 
level  the  cord  bulged.  Above  and  below  this  bulging  the  cord  waa  softened 
and  had  a  slight  yellow  tin^.  On  section  an  extravasation  of  blood  was  found 
occupying  nearly  the  whole  of  the  transverse  extent  of  the  cord.  Only  a 
little  white  and  gray  matter  on  the  right  side  could  be  made  out.  Above  the 
hemorrhage,  so  tar  as  the  upper  cer\'ical  region  and  below  so  far  as  the  mid- 
dorsal  region,  the  anterior  and  posterior  comua  of  gray  matter  of  the  left  side 
were  converted  into  a  long  cavity  containing  blood.  The  microscope  showed 
that  the  hemorrhage  was  the  only  lesion ;  there  was  no  inflammation. 

Etiology.  The  most  common  cause  of  intra-spinal  hemorrhage,  either 
meningeal  or  medullary,  is  trauma.  There  may  or  may  not  be  a  coinci- 
dent fracture  of  one  or  more  of  the  vertebrae.  In  most  traumatic  cases  there 
may  be,  and  probably  usually  is,  some  coincident  damage  to  the  cord-tissue. 
The  fracture,  or  the  damage  to  the  cord-tissue  by  crush  or  by  compression, 
or  both  of  these  lesions,  are  often  so  conspicuous  that  the  cases  are  more 
properly  classed  under  one  or  other  of  these  heads.  In  some  cases,  however, 
there  may  be  no  fracture,  and  the  direct  injury  to  the  cord  may  not  be  con- 
spicuous, but  most  or  all  of  the  symptoms  may  be  due  to  the  hemorrhage.  In 
some  cases  of  so-called  concussion  of  the  spinal  cord,  due  to  trauma,  it  is  not 
unreasonable  to  suppose  that  minute  capillary  hemorrhages  in  the  cord,  or 
small  extravasations  of  blood  in  the  membranes,  are  the  real  causes  of  the 
persistent  symptoms. 

Overexertion,  venereal  excess,  exposure  to  cold,  and  the  convulsions  of 
tetanus  and  strychnine-poisoning  have  been  claimed  as  causes  of  these  hemor- 
rhages. In  one  case  a  hard  labor  was  held  to  be  the  cause.  Some  of  these 
causes,  as  venereal  excess,  are  problematical.  Scurvy*  and  purpura  hemorrha- 
gica may  cause  meningeal  hemorrhage  in  exceptional  cases.  It  has  been 
conjectured  that  the  infectious  diseases,  as  smallpox  and  typhus  fever,  may 
do  likewise,  but  observations  are  lacking. 

Finally,  according  to  the  view  already  stated,  it  is  not  unreasonable  to  sup- 
pose that  vascular  defects  may  produce  hemorrhages  in  the  cord  or  its  mem- 
oranes.  Certainly  such  a  view  cannot  be  ignored  until  further  study  of 
the  possible  diseases  of  the  spinal  bloodvessels  shall  have  shown  it  to  be 
unfounded.     Such  disease  of  tne  bloodvessels  may  be  caused  by  syphilis. 

Symptoms.  The  onset  of  spontaneous  non-traumatic  hemorrhage,  especi- 
ally into  the  substance  of  the  cord,  is  always  sudden.  The  accident  causes 
a  sKock,  as  in  Kindred's  case,  which  may  throw  the  patient  to  the  ground, 
or  even  temporarily,  according  to  some  writers,  obscure  consciousness.  From 
this  shock  tne  patient  may  rally  and  be  able  to  walk  for  some  short  time 
and  distance,  but  paralysis  comes  on  soon,  and  rather  rapidly.  The  initial 
shock  is  usually  accompanie<l  with  pain,  often  of  an  agonizing  kind  ;  but  this 
pain,  as  in  Kindreirrt  case,  may  disappear  in  a  short  time.  This  pain  may 
simulate  angina  pectoris,  and  if  accompanied  with  tachycardia  and  embar- 
rassed respiration,  as  when  the  lesion  is  m  the  upper  dorsal  region,  the  simu- 
lation of  a  heart  or  lung-affection  may  be  still  more  marked. 

In  traumatic  cases  the  onset  of  symptoms  is  not  always  immediate  ujwn 
the  receipt  of  the  injury  ;  this  depends  upon  the  extent  l>oth  of  the  injury 
and  the  hemorrhage.     In  comparatively  slight  accidents,  where  the  henior- 

1  See  an  Instructive  paper  on  "  Ua^niatoma  of  the  Dura  Mater  associated  with  Scurvy  in  Children," 
bv  O.  H.  Sutherland,  M.u.  Brain.  Spring  No.  I8U4.  In  one  of  Dr.  Sutherland's  cases  an  eflXision  of 
blood-itaiiied  lymph  was  found  beneath  the  dura  in  the  dorsal  region  of  the  cord. 
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rhage  is  evidently  slow,  the  symptoms  may  come  on  very  gradually.  This 
mode  of  onset  was  seen  in  Starkey's  case.  In  more  severe  accidents,  as  in 
falls  upon  the  feet  and  buttocks,  or  heavy  blows  upon  the  neck  or  back,  the 
effects  of  hemorrhage  are  seen  more  quickly.  Still  there  may  be  quite  ex- 
tensive extravasations  of  blood  outside  of  or  even  within  the  dura,  with  quite 
gradual  onset  of  symptoms  in  traumatic  cases. 

In  true  hematomyelia,  traumatic  or  otherwise,  the  symptoms  are  usually 
those  of  a  complete,  or  almost  complete,  transverse  lesion  of  the  cord.  The 
traumatic  cases  are  most  common  in  the  cervical  region.  In  these  cases, 
therefore,  there  is  usually  complete  parapleda,  with  paralysis  of  the  bladder 
and  rectum,  abdominal  flatus,  priapism,  and  ansesthesia  so  high  as  the  distri- 
bution of  nerves  arising  from  the  highest  segment  involved.  It  is  a  notable 
fact  that  in  most  of  these  cases  the  patellar,  and  often  the  superficial,  reflexes 
are  abolished.  This  is  in  accord  with  observations  made  oy  Bastian'  that 
a  total  transverse  section  of  the  spinal  cord  abolishes  all  reflexes  below  the 
line  of  section,  and  that  contractures  of  the  limbs  with  increased  reflexes 
indicate  that  the  section  is  not  complete.  Both  Kindred's  and  Starkey's 
cases,  as  well  as  most  of  those  published  by  Parkin,*  support  this  view. 

The  respiration  is  usually  involved  in  these  cervical  and  upper  dorsal 
hemorrhages.  In  some  cases  the  breathing  becomes  entirely  diaphragmatic. 
Tachycardia  is  often  present  because  apparently  of  irritation  of  the  accel- 
erator nerves  of  the  heart.  In  some  cases  the  pupils  are  afiected  because  of 
involvement  of  the  sympathetic  centre  in  the  cervical  cord.  When  this  is 
irritated  the  pupils  may  be  dilated ;  toward  the  close,  paralysis  occurs  and 
the  pupils  are  contracted  to  a  pin-point. 

The  course  of  some  of  these  cases  is  extremely  rapid.  In  one  of  Parkin's 
cases  of  true  hematomyelia,  caused  by  a  fracture,  death  occurred  in  about 
thirty-six  hours.  In  Kindred's  case  of  spontaneous  hemorrhage  death  came 
in  six  hours. 

In  meningeal  hemorrhage  the  symptoms  usually  are  not  so  severe  as  in 
true  hematomyelia,  and  the  prognosis  is  better.  JPain,  due  to  irritation  of 
nerve-roots,  may  be  a  prominent  symptom.  Meningeal  hemorrhage  of  the 
lumbar  enlargement  and  of  the  cauda  equina  is  caused  by  accidents,  such  as 
falls  upon  the  feet  or  buttocks.  In  these  cases  the  symptoms  vary  according 
to  the  extent  of  injury  and  amount  of  blood  extravasated.  The  cUstribution 
of  sensory  symptoms  may  follow  the  distribution  of  individual  nerve-trunks. 
The  bladder  often  is  involved,  and  the  paralysis  is  confined,  of  course,  to  the 
legs,  which  may  be  rather  flaccid  with  abolished  knee-jerks. 

Excessive  sweating  and  hyperpyrexia  are  seen  in  cases  of  intra-spinal 
hemorrhage,  especially  toward  the  end  in  fatal  cases. 

Diagnosis.  The  identification  of  a  lesion  of  the  cord  in  these  cases  is 
usually  easy  enough.  It  is  not  likely  that  such  an  aflection  could  be  mis- 
taken for  a  disease  of  any  other  organ,  yet  it  is  well  to  recall  that  the  initial 
severe  pain,  with  embarrassed  respiration,  has  simulated  angina  pectoris. 
The  speedy  onset  of  paralysis,  with  priapism,  ansesthesia,  incontinence,  and 
abolished  reflexes,  would  distinguish  the  cord-lesion  unerringly. 

The  supreme  difficulty  in  these  cases  is  to  distinguish  intra-spinal  hemor- 
hage  from  transverse  myelitis,  acute  white  softening,  pachymeningitis,  and 
fracture.  The  sudden  onset  and  often  rapid  course  of  hematomyelia  distin- 
guish it  to  a  certain  extent  from  transverse  myelitis.  The  differentiation, 
however,  is  of\en  uncertain  and  sometimes  impossible,  as  can  be  readily  un- 
derstood from  what  has  already  been  said  about  myelitis.  Softening  and 
hemorrhage  may,  no  <loul)t,  he  due  to  the  same  causes,  and  some  cases  of  so- 

I  Me^lico-Chirurg.  Trans.,  vol.  Ixxlii. 

3  "  Seven  Cases  of  Intra-spinal  Hemorrhage  (Hamalomyella)."    Guy's  Hosp.  Rep.,  1891. 
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called  myelitis  are  not  truly  inflammatory  processes  at  all,  but  rather  necrotic 
ones.  The  practical  necessity  for  these  fine  distinctions  between  processes 
which  usually  are  all  equally  disabling  is  not  urgent. 

In  traumatic  cases,  however,  the  distinction  between  intrarspinal  hemor- 
rhage and  fracture  is  of  importance.  Unfortunately  the  two  conditions 
often  coexist.  Deformity  of  the  spine  is  the  surest  sign  of  fracture ;  but 
even  in  cases  in  which  the  fracture  can  be  detected  and  relieved  the  cord 
may  be  so  injured  by  both  crush  and  hemorrhage  that  permanent  benefit  is 
not  gained.  It  must  be  borne  in  mind  in  these  cases  that  the  hemorrhage 
from  fracture  is  not  necessarily  merely  meningeal ;  it  may  be  within  the  cord, 
as  in  one  of  Parkin's  cases.  In  such  a  case  the  progress  is  usually  rapid 
toward  death. 

Morbid  Anatomy.    In  true  hematomyelia  the  cord  usually  bul^  at  the 
seat  of  hemorrhage.     The  blood  may  be  confined  entirely  to  the  interior  of 
the  cord.     In  Kindred's  case  the  clot  was  the  size  of  an  almond,  and  lay 
almost  wholly  in  the  gray  matter.     The  adjacent  parts  may  be  somewhat 
softened.     In  Starkey's  case  the  blood  occupied  almost  the  entire  transverse 
area  of  the  cord.   Above  and  below  the  seat  of  hemorrhage  cavities  extended 
through  the  gray  matter  to  the  extent  of  several  segments.     These  cavities 
were  evidently  caused  by  a  process  of  necrosis  set  up  by  the  hemorrhage.    A 
similar  condition  was  noted  by  Parkin,  the  cavity  being  accurately  limited 
to  the  area  of  the  gray  matter.     Recently  Van  Gieson*  has  attempted  to 
explain  certain  long,  slender  colunms  of  necrosis  in  the  cord,  associated  appar- 
ently with  myelitis.     They  traverse  long  distances  in  the  cord,  both  above 
and  below  an  apparently  circumscribed  myelitis,  and  cavities,  forming  long 
tubes,  may  result  from  them.     He  considers  these  exceedingly  rare,  and  has 
heard  of  but  two  of  these  cases.    These  "  columns  of  necrosis  "  are  formed, 
Van  Gieson  thinks,  by  hemorrhages  into  the  substance  of  the  cord,  especially 
in  traumatic  cases.     In  time  these  columns  break  down,  and  **  perforating 
necrosis  "  occurs.     This  is  doubtless  the  correct  explanation  of  these  long, 
narrow  cavities,  which,  however,  are  not  so  rarely  reported  as  Van  Gieson 
claims,  one  of  Parkin's  cases  and  the  one  by  Starkey  both  showing  this  con- 
dition.    The  hemorrhage  takes  these  courses  upward  and  downward  in  the 
cord  because  they  are  the  courses  of  least  resistance ;  i.  e.,  it  is  easier  for  the 
"blood  to  force  its  way  up  and  down  through  the  substance  of  the  cord  than 
to  break  through  the  firm  and  resisting  enveloping  membrane.     In  true 
luematomyelia  there  is  no  inflammation  of  the  cord  or  its  membranes.     The 
pia,  however,  may  be  much  ccmgested. 

In  simple  meningeal  hemorrhage  the  blood  may  be  outside  of  or  within 
the  dura.  It  often  extends  to  a  great  length,  even  to  the  cauda  equina.  The 
cerebro-spinal  fluid  is  blood-stained. 

Treatment.  No  treatment  avails  in  cases  of  true  hematomyelia.  The 
accident  is  almost  always  fatal,  and  usually  rapidly  so.  In  cases  which  sur- 
vive— and  such  may  occur  among  the  numerous  patients  who  are  said  to  be 
suffering  with  "  concussion  "  or  "  myelitis  " — the  future  is  likely  to  be  one  of 
chronic  invalidism  and  hopeless  paralysis.  Hemorrhages  into  the  mem- 
branes might  jM)ssibly  in  some  cases  be  relieved  by  surgery.  No  other  treat- 
ment could  be  of  much  benefit.  Ergot  or  one  of  its  preparations  should 
he  given  a  trial,  in  hope  that  it  would  tend  to  check  a  continuance  of  the 
bleeding.  Laminectomy,  in  case  a  clot  can  be  successfully  diagnosticated  and 
localized,  would  be  a  proper  operation. 

»  N.  Y.  Med.  Journ.,  June  2,  1894. 
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INJURIES  TO  THE  SPINAL  CORD  PROM  FRACTURES  AND 

DISLOCATIONS  OP  THE  SPINE. 

From  the  surgical  standpoint  much  can  be  written  about  fraeturee  and 
dislocations  of  the  spine  that  would  be  inappropriate  here.  I  shall  only 
describe  briefly  the  injuries  to  the  cord  that  are  caused  by  these  accidents. 
The  injuries  to  the  membranes  have  been  described  already  under  the  re- 
spective headings  of  meningitis  and  of  hemorrhage.  Reference  can  be  made 
to  those  descriptions.  The  injuries  to  the  cord  itself  are  usually  by  crushing, 
puncturing,  or  tearing.  In  patients  who  survive  the  accident  attempts  at 
repair  are  made,  and  a  consequent  thickening  of  the  membranes  and  in- 
creased density  of  the  cord  substance  (allied  to  scar-tissue)  may  result.  In 
other  cases  softening  results,  sometimes  miscalled  myelitis,  and  this  may  be 
associated  with  hemorrhage  into  the  tissue  of  the  cord,  which  has  been  de- 
scribed above. 

Deformities  of  various  kinds  in  the  spinal  column  are  caused  by  fractures 
and  dislocations,  and  when  present  are  the  best  evidences  of  the  lesion.  It 
must  not  be  forgotten,  however,  that  in  exceptional  cases  little,  if  any,  de- 
formity may  result  from  fracture,  and  yet  the  cord  may  be  seriously  injured. 
It  has  been  claimed  even  that  a  fracture  of  the  body  of  a  vertebra  may  quite 
readily  escape  observation ;  this  seems  to  have  been  so  in  a  case  of  friacture 
with  displacement  of  the  body  of  one  of  the  dorsal  vertebrae  which  I  saw  once 
with  Dr.  Willard  in  the  Presbyterian  Hospital.  Extensive  crush  of  the 
cord  had  resulted,  as  found  post  mortem,  although  but  little,  if  any,  deform- 
ity of  the  spine  had  been  visible  during  life.  It  has  been  supposed  that  in 
some  of  these  cases  the  displaced  fragment,  or  even  the  whole  vertebra  itself, 
having  been  displaced,  springs  back  into  place.  In  the  cervical  region  a 
fracture  may  cause  a  twist  in  the  neck  and  displacement  of  the  head,  so  as 
to  suggest  a  dislocation  ;  in  fact,  these  two  lesions  may  coexist.  Thus  in  a 
young  colored  man  under  my  care  in  the  Philadelphia  Hospital  this  de- 
formity with  twist  was  seen.  He  was  struck  between  the  shoulders  by  some 
bricks  which  fell  from  a  fourth  stor}%  and  probably  sustained  a  fracture  of 
one  of  the  laminae  and  of  the  transverse  process,  with  resulting  hemorrhage 
and  damage  to  the  cord. 

Symptoms.  Pain  and  deformity  are  common  symptoms,  but  the  latter,  as 
just  said,  is  exceptionally  absent.  The  symptoms  depend  upon  the  extent  of 
injury  to  the  cord  and  upon  the  level  of  the  lesion.  In  severe  injuries  the 
symptoms  are  those  of  a  complete  or  almost  complete  transverse  lesion  of  the 
cord.  There  is  complete  paralysis  of  motion  and  sensation  below  the  point 
of  lesion,  with  involvement  of  the  bladder  and  bowels.  In  cervical  injuries 
there  are  atrophic  paralysis  of  the  arms,  spastic  paraplegia,  anaesthesia  of 
various  grades  and  areas,  diaphragmatic  breathing,  tachycardia,  involve- 
ment of  the  irides,  pyrexia,  and  sweating.  All  reflexes  may  be  lost,  as  ex- 
plained elsewhere,  below  the  seat  of  injury  if  this  is  totally  transverse.  This 
clinical  picture  varies  according  to  the  cases.*  In  cases  of  fracture  of  the 
first  and  second  cervical  vertebne  death  is  usually  instantaneous.  In  cases 
of  fracture  of  the  third,  fourth,  and  fifth  cervical  vertebne  the  phrenic  nerve 
may  be  involved,  and  hence  breathing  may  soon  become  fatally  embarrassed. 
In  cases  of  fracture  of  the  lower  dorsal  and  lumbar  region,  which  are  rare, 
atrophic  paralyse*  of  the  legs,  instead  of  spastic  paraplegia,  is  found  as  a  rule. 

In  the  young  colored  man  above  referred  to  tne  injury  was  to  the  mid  and 
lower  cervical  cord.     He  had  paraplegia  with  paralysis  of  the  bladder,  but 

'  See  a  i>aper  by  the  author  on  "  Traumatic  Affections  of  the  Cervical  Region  of  the  Spinal  Cord, 
Simulating  Syringomyelia."    Journ.  of  Nerv.  and  Ment.  Dis.,  Juue,  1894. 
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with  increaseil  knee-jerks.  He  had  also  paralysis  with  rapidly  advancing 
muscular  atrophy  of  the  arms  and  hands,  with  fibrillation.  There  was  but 
little  anaesthesia,  but  there  were  tachycardia,  diaphragmatic  breathing,  sweat- 
ing, and  some  pyrexia.  There  had  been  at  times  hiccough.  The  patient 
had  great  pain  on  passive  movement  of  the  hands.  The  case  ended  in  death, 
but  an  autopsy  was  not  obtained. 

The  following  case  of  fracture  of  the  cervical  spine  was  seen  recently  by 
me  in  the  Philadelphia  Hospital.  The  report  and  drawings  are  by  Dr.  John 
A.  Lichty,  resident  physician  : 

W.  M.,  white,  male,  aged  forty-seven  years,  was  thrown  from  a  cart  and 
fell  striking  his  right  scapula  and  the  right  side  of  his  neck.  He  was  un- 
conscious for  one-half  hour.  When  he  came  to  himself  he  was  lifted  to  his 
feet,  but  was  unable  to  stand.  In  spite  of  this,  when  he  was  taken  to  a  neigh- 
boring hospital  he  was  refused  admission  because  he  did  not  seem  to  the 
examining  surgeon  to  be  severely  injured,  and  he  was  rejected  as  a  malingerer. 
The  same  day  he  was  admitted  to  the  Philadelphia  Hospital.  He  was  a  large 
man,  weighing  about  200  pounds.  He  said  that  he  felt  well,  except  for  the 
pain  in  his  neck.  His  symptoms  on  admission  were  as  follows :  He  had  pain 
m  the  right  side  of  his  neck  and  in  his  right  shoulder.  He  had  also  a  pecu- 
liar tingling  sensation  in  his  right  arm,  as  though  it  were  "  asleep."  He  said 
that  his  body  from  his  shoulders  down  seemed  dead  or  absent,  and  that  he 
could  not  raise  his  feet.  Examination  revealed  a  swelling  or  prominence  in 
the  rerion  of  the  right  trapezius  muscle,  without  injury  to  the  skin  and  with- 
out subcutaneous  ecchymosis.  At  the  fifth  cervical  spine  there  was  tender- 
ness on  pressure,  and  upon  rotating  the  head  there  was  difiused  pain  in  the 
neck.  No  deformity  could  be  found  in  the  cervical  spine,  nor  could  crepitus 
be  elicited.  The  pupils  were  equal  and  responded  to  light  and  distance.  The 
throat  was  filled  with  mucus,  causing  a  ^rgling  sound  on  breathing.  The 
forearms  were  partially  flexed,  and  the  hands  were  flexed  on  the  forearms. 
Motion  in  all  the  muscles  of  the  upper  extremities  was  free,  except  in  the 
interossei ;  the  patient  was  unable  mlly  to  open  or  close  his  hands,  or  to 
abduct  and  a<lduct  his  fingers.  Sensation  in  the  arms  and  hands  was  not 
impaired.  Sensation  was  entirely  absent  from  about  the  region  of  the  third 
rib  downward.  Breathing  was  entirely  by  the  diaphragm.  There  was 
marked  increase  of  abdominal  flatus,  the  abdomen  being  tympanitic.  The 
bladder  was  paralyzed  and  distended  with  urine,  and  priapism  was  caused  by 
the  catheterization.  The  bowels  were  at  first  confinecl ;  later,  evacuations  oc- 
curred involuntarily.  At  the  sacral  region  there  was  developed  in  a  few  hours 
a  commencing  bed-sore.  There  was  a  slight  fibrillary  tremor  of  the  muscles  of 
the  legs  l)elow  the  knees.  A  similar  tremor  was  noted  in  the  arms,  especially 
in  the  biceps,  three  days  later.  The  patient  could  distinguish  which  sole  was 
tickled  or  stroked,  but  could  not  distinguish  the  point  of  a  pin.  The  patellar 
reflexes  were  absent,  and  there  was  no  ankle-clonus.  In  the  biceps  the  reflex 
wai*  niarke<l.  There  were  both  mucous  and  sonorous  r&les  in  the  chest.  The 
heart  was  slow  and  gradually  became  slower.  The  clinical  history  was  briefly 
lu*  follows :  During  the  first  two  days  the  patient  was  very  drowsy  and  slept 
most  of  the  time.  On  the  third  day  he  became  uneasy.  At  the  end  of 
forty-eight  hours  incontinence  of  urine  set  in,  and  twelve  hours  later  incon- 
tinence of  feces.  Eighty-four  hours  after  the  injury  anaesthesia  was  found  on 
the  ulnar  sides  of  the  forearms  below  the  elbow,  and  in  another  day  extended 
alm<ist  to  the  axilla.  The  strength  of  the  biceps  and  brachialis  muscles  was 
not  impaired.  At  this  time  the  heels  and  tips  of  the  toes  became  discolored 
as  in  trophic  lesions.  Ana?sthesia  gradually  made  its  appearance  first  on  the 
ulnar  as|)ect  of  each  forearm,  and  thence  extende<l  upward  almost  to  the  axilla 
(see  Fig.  168).     On  the  morning  of  the  sixth  day  the  patient  was  cheerfiil 
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and  hopefiil ;  at  4  f.  h.  of  the  same  day  he  complaiaed  of  a  pecnliar  feel- 
ing in  the  abdomen.    Hie  respirations  were  noraul,  but  hia  iips  were  blue. 


AiueMhabi  Id  &  cue  ol  fnctiira  of  the  dith  oerrlcal  miebn.    (Phllid«]phift  Hoepllal.) 


At  4,30  o'clock  he  began  suddenly  to  gasp  for  breath ;  the  heart  was  slow 
but  strong.  Artificial  respiration  was  begun,  but  in  fifteen  minutes  he  died. 
The  autopsy  showed  a  fracture  of  the  atemum,  between  the  first  and  second 


ribj.  The  sixth  cervical  vertebra  was  comminuted.  There  were  two  frac- 
tures of  the  lefl  lumiuii,  a  fracture  of  the  spinous  process  and  of  the  right 
transverse  process.     (Fig.  Ifilf.)    The  body  of  the  vertebra  was  dislocated 
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forward  about  one-half  inch,  and  between  the  laminn  of  the  sixth  cervical 
and  the  body  of  the  aeventh  cervical  vertebm  the  cord  was  compressed.  At 
the  point  of  compreedon  there  was  a  distinct  blue  line  transversely  across  the 
anterior  surface  of  the  cord.  Above  and  below  this  line  the  cord  was 
softened.  When  removed  it  seemed  to  be  held  together  only  by  the  mem- 
branes. There  was  a  slight  extrardural  hemorrha^  posteriorly.  The  liga- 
mentum  aubflavum  on  the  right  side  between  the  sixth  and  seventh  cervical 
vertebrse  was  ruptured. 

An  analym  of  special  symptoms  in  this  case  leads  to  some  interesting  re- 
sults. It  is  to  be  noted  that  there  waa  not  tachycardia,  but  slowing  of  the 
heart.  This  was  the  opposite  of  what  is  seen  in  some  cases  of  cervical 
injurj-,  and  probably  indicated  that  the  accelerator  nerves  of  the  heart  were 
paralvzed.  This  may  be  a  theoretical  explanation  ;  the  fact  remains  that  in 
my  ottservation  it  is  rather  an  uncommon  symptom. 


Sctiemfl  itaowlng 


ie  ttlgbth  ceiTlcal  nod 


The  temi)eratiire  in  thi»  case,  instead  of  pumuing  a  febrile  course,  fell  on 
the  first  dnv  fri>ra  a  febrile  point  (lO'i"  F.,  almofit)  to  a  subnormal  point, 
and  pursued  a  markedly  subnormal  course  to  the  end. 
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The  distribution  of  anaesthesia  in  this  case  had  significance  as  a  localizing 
lesion.  It  may  be  noted  that  the  inner  aspects  of  the  arms  became  involved 
gradually,  whereas  all  the  body,  below  a  line  drawn  across  the  upper  thorax, 
was  ansesthetic.  This  is  explained  by  reference  to  the  figures.  The  seat  of 
fracture  was  in  the  sixth  cervical  vertebra,  which  is  opposite  the  seventh 
and  eighth  segments  of  the  cord.  The  internal  cutaneous  nerve,  which 
is  distributed  largely  to  the  ansesthetic  area  on  the  inner  aspect  of  the 
arm,  arises  from  the  lower  limb  of  the  cervical  plexus,  which  in  turn  arises 
from  the  eighth  cervical  and  first  dorsal  segments.  (Fig.  170.)  These  two 
segments  were  involved  in  the  crush  and  subsequent  sonening.  Hence  it  is 
apparent  why  all  the  skin  of  the  arm,  except  on  the  inner  aspect,  escaped. 
Again,  the  ulnar  nerve  arises  in  close  proximity  to  the  internal  cutaneous, 
and  it,  too,  was  slightly  involved,  as  shown  by  the  paralysis  of  the  interoasei. 
The  complete  abolition  of  the  knee-jerks,  which  was  noted  in  this  patient,  is 
common,  as  already  explained  with  reference  to  hemorrhage  in  the  cord,  in 
all  cases  in  which  the  lesion  is  totally  transverse.  It  is,  therefore,  an  ominous 
sign. 

Finally  the  mode  of  death  in  this  case  was  characteristic  of  cases  of  grave 
injury  to  the  cervical  spine.  It  came  suddenly  by  failure  of  respiration. 
Involvement  of  the  centre  for  the  phrenic  nerve  by  the  process  of  softening 
probably  accounts  for  this.  In  injuries  so  high  as  the  firth  cervical  vertebra 
the  phrenic  may  escape  at  first,  because  its  first  and  second  branches  of 
origin  come  from  the  fifth  and  si^fth  cervical  segments,  which  are  slightly 
above  this  level,  and  in  such  a  case  the  breathing  will  be  purely  dia- 
phragmatic, the  thoracic  nerves  arising  below  the  lesion,  and  hence  being 
paralyzed.  But  as  the  process  of  necrosis  spreads,  as  it  usually  tends  to  do, 
the  phrenic  centre  is  invaded  and  death  comes  quickly,  even  suddenly.  I 
have  seen  this  mode  of  death  in  a  number  of  these  cases. 

Treatment.  The  treatment  for  these  cases  is  primarily  surgical,  and  yet 
surgery  cannot  always  bring  these  patients  relief.  It  is  not  my  province  to 
discuss  here,  except  briefly,  the  indications  for  laminectomy.  The  chance  in 
all  cases  of  fracture  and  dislocation  is  that  the  worse  injury  has  been  done 
to  the  cord  at  the  time  of  the  accident.  Surgery  obviously  cannot  repair  a 
cord  which  is  crushed,  or  which  is  disintegrate  by  a  medullary  hemorrhage, 
or  which  is  bound  down  by  a  pachymeningitis.  In  saying  this,  I  do  not 
intend  to  discourage  any  rational  operation ;  but  I  think  the  tendency  has 
been  too  great  to  regard  simply  the  injury  to  the  spine  and  to  forget,  until  too 
late,  the  worse  injury  to  its  more  vital  contents,  the  spinal  cord.  In  cases 
with  total  anaesthesia,  abolished  knee-jerks,  rapidly  forming  bed-sores,  and 
diaphragmatic  breathing,  the  operation  of  laminectomy  is  contraindicated, 
because  these  are  the  signs  of  a  totally  transverse  lesion,  such  as  a  crush,  a 
hemorrhage,  or  an  area  of  softening,  or  a  combination  of  all  three  of  these 
lesions. 

SPINAL  CARIES. 

After  what  has  been  written  on  the  subjects  of  pachymeningitis  and 
leptomeningitis,  ])ut  little  remains  to  be  said  from  the  standpoint  of  neuro- 
j)athology  on  the  sul^ject  of  spinal  caries.  This  disease  afiects  the  membranes 
and  the  cord  secondarily,  so  that  there  result  by  infection  a  meningitis  and 
myelitis,  which  have  been  described  sufticiently  under  their  appropriate 
headings.  It  ought  always  to  be  remembered  that  bone-pressure  is  of  secon- 
dary importance  in  the  vast  majority  of  cases  in  causing  the  cord-symptoms. 

Spinal  caries  is  usually  a  disease  of  early  life,  but  cases  occur  sometimes 
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even  in  middle  life.  I  have  seen  it  occur  in  a  man  about  forty  years  of  age. 
According  to  Gibney,'  87  per  cent,  of  cases  begin  before  the  fourteenth  year. 
Sex  is  an  unimportant  factor :  the  disease  occurs  about  equally  in  boys  and 
rirls.  Statistics  differ  as  to  the  seat  of  the  disease.  Taylor,  quoted  by  Brad- 
ford and  Lovett,  found  the  favorite  seats  of  the  disease  to  be  m  the  following 
order :  Sixth  and  seventh  cervical,  eighth  dorsal,  second  and  third  lumbar 
vertebrae.  The  least  liable  are  from  the  first  to  the  fourth  dorsal,  the  eleventh 
and  twelve  dorsal,  and  the  two  extremities  of  the  spinal  column.  Other  ob- 
servers have  reached  rather  different  conclusions.  In  my  own  observation 
among  crippled  children  the  dorsal  and  the  dorso-lumbar  vertebrae  have  been 
seen  to  be  affected  much  more  commonly  than  the  cervical. 

The  surgical  conditions  accompanying  spinal  caries,  such  as  the  deformity 
and  the  abscesses,  and  the  various  internal  pathological  states,  such  as  secon- 
dary tubercular  infection  of  the  lungs,  spleen,  kidneys,  and  mesenteric  glands, 
are  not  to  be  described  here. 

Symptoms.  The  nerve-symptoms  of  spinal  caries  are  those  of  a  gradual 
involvement  of  the  membranes  and  the  cord.  An  early  symptom  sometimes 
is  pain  along  one  nerve-trunk,  or  in  a  limited  area,  simulating  neuralgia. 
This  is  caused  by  irritation  of  the  nerve-root.  The  symptoms  of  inflamma- 
tion and  compression  (by  inflammatory  products)  of  the  cord  are  similar  to 
those  that  occur  from  other  slowly  advancing  lesions  of  that  or^n.  They 
consist  of  paralysis  of  motion  below  the  lesion  in  most  cases.  If  the  lesion 
is  cer\'ical,  the  arms  are  the  seat  of  muscular  atrophy  and  paralysis  due  to 
involvement  of  the  cervical  enlargement,  and  there  is  spastic  paraplegia.  If 
the  lesion  is  dorsal,  a  spastic  paraplegia,  without  muscular  atrophy,  results. 
In  severe  cases  the  bladder  and  rectum  are  paralyzed.  If  the  lesion  is  lum- 
bar, a  muscular  atrophy  or  the  symptoms  or  a  multiple  neuritis  in  the  legs, 
with  or  without  knee-jerks  (according  as  the  lumbar  enlargement  is  or  \a  not 
invaded),  results.  Sensory  symptoms  are  usually  much  less  conspicuous  in 
spinal  caries  than  motor,  'the  reason  for  this  is  in  the  fact  that  the  mem- 
branes are  usually  invaded  from  the  body  of  the  vertebra,  hence  the  anterior 
and  lateral  aspects  of  the  cord  are  usually  most  affected  by  the  pachymenin- 
gitis and  the  compression  from  resulting  inflammatory  deposits.  When  these 
aeposita,  however,  become  great  enough  to  cause  total  transverse  compression, 
or  in  the  rare  instances  in  which  such  compression  is  caused  by  the  diseased 
bone,  the  sensory  paths  are  involved,  and  anaesthesia  results. 

In  cervical  cases  the  sympathetic  is  involved  sometimes,  causing  alterations 
in  the  pupils  either  by  irritation  or  paralysis,  and  causing  also  sweating.  Res- 
piration also  may  be  affected  in  grave  cervical  cases.  All  the  symptoms 
sometimes  are  suddenly  aggravated  by  changes  or  progress  in  the  lesion. 
The  disease  in  many  cases  is  extremely  chronic,  and  some  patients  with  spinal 
caries  go  for  many  years  with  marked  angular  deformity  without  involvement 
of  the  spinal  cord.  In  fact,  there  is  no  necessary  connection  between  the 
degree  of  deformity  and  the  nerve-symptoms ;  these  latter,  in  the  vast  majority 
of  eases,  depend,  as  already  said,  not  upon  compression  by  bone,  but  upon  the 
invasion  of  the  membranes  by  the  infectious  disease. 

The  following  ca.se  occurred  in  the  services  of  Dr.  De  Forest  Willard  and 
the  writer  at  the  Home  for  Crippled  Children.  It  illustrates  several  patho- 
logical and  surgical  points  of  great  interest. 

H.  R.,  aged  four  years,  had  caries  of  the  fourth  dorsal  vertebra,  the  hump 
involving  the  fourth  to  the  eighth  dorsal  vertebra.  He  develoj)ed  gradually 
the  symptoms  of  spinal  pachynieningitis.  He  had  8pa.«ttic  paraplegia,  in 
which  the  symptoms  were  much  more  marked  in  the  left  leg.     This  leg  was 

1  Quoted  from  Bradford  and  LoTett :  A  Treatise  on  Orthopedic  Surgery,  New  York,  1890. 
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the  more  paralyzed,  and  the  knee-jerk  and  aDkle-clonm  were  mueh  more 
marked  in  it.  He  lost  contrn]  of  dIh  bladder  and  rectum,  eo  that  he  lay 
conetant^  batbed  in  big  urine  and  sailed  wilb  nccaaional  discharges  of 
feces.  Inis  condition  aggravated  a  bed-sore,  wliicb  formed  in  spite  of  every 
precaution.  The  elongated  prepuce  became  inflatned,  and  in  one  place  ulcer- 
ated quite  through,  so  that  it  was  necessary  to 
*^°-  '^'  circumcise  the  child.      Sensation   was  Involved, 

although  not  completely.  It  viae,  diecovered  that 
the  patiejit  hod  analgesia,  by  the  fact  that  he 
mode  no  complaint  and  evidently  felt  no  pain 
when  the  etitches  were  removed  from  the  fore- 
skin. There  was  ans^hesia  of  the  legs,  hut  accu- 
rate tests  were  difficult  because  of  the  patient's 
age.  A  psoas  abscess  was  feared ;  an  alisceffi 
formed  over  the  left  hip,  and  tubercular  thick- 
ening of  ibis  joint  was  observed.  In  order  to  try 
to  give  some  relief  to  this  suffering  a  laminectomy 
wag  decided  upon,  and  the  0[)eration  wa*  per- 
formed by  Dr.  Willard.  When  the  lamina'  and 
spine  of  the  fifth  dorsal  vertebra  had  been  re- 
moved a  large  tubercular  nodule,  pressing  on  the 
posterior  and  left  side  of  the  cord,  was  found. 
(See  Fig.  171.)  This  was  cDnnect«d  in  &ont 
with  a  large  tubercular  cheesy  mass,  which  was 
the  dibrit  of  one  or  more  bodies  of  the  vertebne. 
Such  destruction  had  occurred  that  a  finger  could 
J  nodule  In  a  c«se  of    (,e  panged  down  into  the  cavity  past  uie  oord. 

srj:,r;s^'.v::sri's  jh.  ™>  p™„i„e  „„  the  .»rd  ™  d«««i  or 

openHlon.    (Home  for  Crippled     "■<""  "^^  ''"™-  '^''"   "^^  cariOUB  Iwne  Mniped  out 
Children.)  from  its  position  in  front  of,  or  ventrad  to,  the 

cord.  During  thia  procedure  one  or  two  of  the 
posterior  nerve-roots,  apparently  diseased,  were  severed.  The  iiifiammation 
had  been  confined  almost  to  the  exterior  of  the  dura  {a  pachvmeningritis 
ftrternnl.  When  the  parts  had  been  cleaned  of  exudate  the  dura  was  found 
not  perforated  and,  to  a  certain  extent,  healthy.  After  the  cavity  had  be^n 
cleared  out  a  drainage-tube  was  pas^  directly  around  the  cord  in  order  to 
drain  the  cavity  in  front  of,  or  ventrad  to,  the  cord.  The  appearance  now 
was  remarkable,  as  the  spinal  cord,  encased  in  its  dura  mater,  extended  across 
this  cavity  like  a  great  oable.  The  ends  of  the  drainage-tube  were  brought 
out  through  openingti  in  the  muscles  and  integuments  of  the  back,  and  the 
wound  was  closed.  The  child  did  not  endure  the  operation  well,  and  died 
subsequently  from  shock  and  exhaustion. 

This  case  illustrates  the  extensive  destruction  of  bone  and  the  grave 
involvement  of  cord  and  membranes  that  occur  in  some  of  these  cases.  The 
tubercular  nodule  was  similar  to  the  solitary  tubercle  sometimes  found  in  the 
spinal  cord,  independent  of  caries,  which  acts,  as  this  did,  practically  as  a 
oord  tumor.  The  inflammation  of  the  dura  was  not  so  extensive  as  was 
anticipated,  and  many  of  the  symptoms,  especially  the  unilaierel  features, 
were,  no  doubt,  due  to  this  nodule.  The  microscope,  however,  has  revealed 
extensive  myelitis  with  ascending  and  descending  degenerations.  The  clear- 
ing out  of  the  cavity  of  the  diseased  bodies  of  the  vertebne  and  the  passage 
of  a  drainage-lube  all  the  way  aiound  the  cord  were  procedures,  I  believe, 
original  witli  Dr.  Willard.  I'hey  fiirnish  precedents  which,  I  believe,  must 
be  followed  in  future  cases,  if  the  real  focus  of  the  (lisease  is  to  be  attacked 
and  the  cord  relieved  entirely  fr^ra  the  noxious  processes  that  environ  it.  i 
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DiagnoBiB.  Spinal  caries  may  be  mistaken  for  rheumatism,  intercostal 
neuralgia,  gastralgia,  tumor  of  the  spinal  cord,  thoracic  and  abdominal  aneu- 
rism, the  various  K>rms  of  myelitis  and  meningomyelitis,  and  h}'^teria. 

The  disease  could  be  miscalled  rheumatism  by  only  a  careless  observer,  who 
was  in  the  habit  of  attributing  all  obscure  pains  about  the  back  and  joints 
to  "  rheumatism."  Intercostal  neuralgia  is  sometimes  closely  simulated  in 
the  first  stage  of  spinal  caries ;  this  is  due  to  the  fact  that  irritation  of  a  sen- 
sory nerve-root  causes  a  localized  pain.  Gastralgic  and  obscure  abdominal 
pains  also  may  be  caused  in  the  same  way  by  beginning  caries  of  the  body  of 
a  vertebra.  In  all  such  cases  a  care^l  inspection  of  the  spine,  the  detection 
of  slight  beginning  deformity,  of  localized  tenderness,  of  stifihess  and  resist- 
ance on  movement  of  the  back,  and,  perchance,  if  the  ca^  had  advanced  to 
involvement  of  the  membranes,  of  paraplegia,  or  paraparesis,  would  suffice 
to  distinguish  the  true  character  of  the  affection. 

Tumor  of  the  spinal  cord,  especially  a  tubercular  nodule  similar  to  the  one 
reported  above,  might  simulate  the  nerve-symptoms  of  spinal  caries.  The 
deformity  of  the  spine  would  be  the  best  distinguishing  mark  of  caries. 
Carcinomatous  and  sarcomatous  growths  of  the  cord  or  spine  are  very  rare, 
and  not  likely  to  appear  in  early  life,  when  spinal  caries  is  most  common. 
There  might  be  much  difficulty  in  distinguishing  a  case  of  malignant  growth, 
in  which  the  vertebrae  were  involved,  softened,  and  deformed,  from  a  case  of 
spinal  caries  in  an  adult.  In  malignant  growth  more  severe  pain  would 
probably  be  present ;  the  progress  of  the  disease  would  be  more  rapid ;  secon- 
dary deposits  might  occur,  and  the  familiar  cachexia  would  be  seen. 

Erosion  and  pressure  by  an  aneurism  are  to  be  distinguished  by  physical 
exploration  of  the  chest  or  abdomen  and  the  detection  of  the  characteristic 
signs  of  aneurism. 

From  all  other  forms  of  myelitis  and  meningomyelitis  the  deformity  alone 
could  distinguish  spinal  caries. 

The  diagnosis  of  spinal  caries  in  its  early  stages  from  hysteria  is  not  always 
easy,  especially  in  children.  The  disease  itself  may  induce  hysterical  symptoms 
in  neurotic  children,  and  these  may  mask  the  true  nature  of  the  affection. 
Again,  a  slight  trauma  may  induce  an  hypersesthetic  s})ine  in  an  hysterical 
child  and  thus  simulate  spinal  caries.  It  is  important  to  distinguish  correctly 
in  either  case.  This  can  only  be  done  by  careftil  inspection  of  the  back  for 
the  detection  of  the  objective  signs  of  caries,  and  by  an  examination  for 
hysterical  stigmata.  When  in  doubt  it  is  better  to  treat  for  incipient 
caries,  and  thus  gain  time,  than  to  announce  hastily  what  may  be  a  prema- 
ture judgment.  In  one  such  case  in  a  child,  in  whom  localized  spinal  tender- 
ness followed  a  fall,  I  once  applied  a  plaster-jacket  in  order  to  await  devel- 
opments.    The  patient  made  a  prompt  recover}'. 

Treatment  The  treatment  for  spinal  caries  is,  of  course,  largely  surgical. 
To  the  neuro-pathologist,  who  is  familiar  with  the  morbid  anatxmiy  of  the  dis- 
ease, and  knows  how  imminent  in  every  case  is  danger  from  infecticm  to  the 
cord  and  its  membranes,  as  well  as  to  other  organs  of  the  b<Hlv,  the  usual 
treatment  by  braces  and  ex{>ectancv  seems  often  inade([uate  and  unsatisfac- 
tory. The  difficulties  and  dangers,  liowever,  of  the  oi)eration  of  laminectomy 
are  not  U)  be  ignored,  and  they  have  been  indicated  already  in  the  report 
of  the  al>ove  case.  The  greatest  of  these  difficulties  is  in  the  fact  that  the 
carious  process  is  in  the  vertebral  body  and  consequently  ventrad  to  the  cord. 
Hence,  it  is  almost  inaccessible  to  the  surgeon.  Without  reaching  and  eradi- 
cating this  focus  of  infection  it  is  not  apparent  how  an  ojjeration,  in  many  cases 
at  least,  can  do  permanent  go<Kl.  The  procedure  of  Dr.  Willard  in  the  above 
case  may  supplv  a  precedent  for  draining  this  cavity  in  more  favorable  cases. 
Another  difficultv  lies  in  the  fact  that  in  some  ca^^es  the  inflammatorv  exudate 
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reaches  far  up  and  down  the  anterior  aspect  of  the  cord,  often  intimately 
adherent  to  the  dura.  To  remove  this,  in  some  cases  that  I  have  examined 
post  mortem,  would  seem  to  have  been  practically  impossible.  StiU,  with  all 
the  difficulties  fairly  stated,  there  is  much  opportunity  for  this  most  useftil  and 
rational  operation.  It  should  not  be  postponed  too  late.  It  is  &r  better 
to  do  it  before  abscesses  have  formed  in  the  psoas  and  iliacus  sheaths,  and 
dense  inflammatory  exudates  have  bound  down  the  cord.  Conspicuous  symp- 
toms of  commencing  involvement  of  the  cord  should  be  sufficient  to  indicate 
and  to  justify  this  conservative  operation. 


SOFTENING  OP  THE  SPINAL  CORD. 

Acute  softening  of  the  spinal  cord  is  discussed  in  most  text-books  as  iden- 
tical with,  or  as  one  of  the  terminal  stages  of,  inflammation.  Varieties  of  it 
even  are  described  as  the  red,  yellow,  and  white.  There  can  be  no  doubt 
that  many  of  the  cases  thus  described  are  true  examples  of  myelitis,  and 
that  the  various  colors  or  tints  upon  which  such  stress  has  been  laid  are  sim- 
ply the  effects  of  various  degrees  and  stages  of  extravasation  of  blood  into 
the  tissue.  The  question  whether  an  acute,  non-inflammatory  softening, 
analogous  to  what  occurs  in  the  brain,  ever  takes  place  in  the  cord  is  stiU, 
perhaps,  an  open  one.  Most  authorities,  on  what  seems  to  me  to  be  insuffi- 
cient evidence,  claim  that  there  is  no  such  softening.  Strumpell  says  that  it 
is  still  undecided  whether  there  is  such  a  softening,  as  a  result  of  an  obstruc- 
tion of  the  vessels  bv  a  thrombus  or  an  embolus.  He  states,  however,  rather 
contradicting  himself,  that  he  has  seen  one — but  only  one — spinal  cord  from 
such  a  case,  in  which  the  substance  was  changed  into  a  soft  pulp,  which  con- 
tained nothing  but  the  remains  of  the  nerve-tissue  and  fatty  granular  cells. 
I  can  add  to  Striimpeirs  the  record  of  a  case  of  my  own,  in  which,  as  in  his,  a 
small  but  totally  transverse  softening  was  found  in  the  dorsal  region,  without 
thickening  of  membranes,  extravasation  of  blood,  or  any  other  sign  of  in- 
flammation.   Unfortunately,  no  microscopic  study  was  made  of  this  tissue. 

It  is  not  possible,  of  course,  to  decide  such  a  purely  pathological  question 
on  a  priori  grounds,  but  these  seem  to  be  the  grounds  so  far  upon  which  most 
writers  base  their  arguments.  Upon  such  grounds  it  seems  that  an  equally 
valid  argument  can  be  maintained  in  favor  of  acute  softening.  In  the  first 
place,  it  is  known  that  the  spinal  bloodvessels  can  suffer  from  infective  and 
degenerative  j)rocesses,  which  might  very  readily  impair  their  walls  and  con- 
duce to  thickening  of  the  coats,  and  hence  to  obstruction.  Syphilis  can  so 
act.  It  is  not  certain  that  atheroma  of  the  vessels  may  not  occur.  The  ar- 
gument of  Gowers,  based  upon  the  anatomical  arrangement  of  these  vessels, 
does  not  appear  adequate  to  disprove  this.  That  degeneration  of  vessels  in 
the  cord  does  occur  seems  to  be  proved  now  by  the  cases  of  undoubted  hemor- 
rhage into  its  su]>stance  which  are  occasionally  reported.*  Finally,  we  must 
recast  to  some  extent  our  ideas  of  inflammation  in  the  spinal  cord.  It  has 
been  too  much  tlie  custom  to  call  most,  if  not  all,  disorganizing  processes  in 
the  cord  inflammatory.  Our  conception  of  the  idea  of  inflammation,  and  our 
use  of  the  term,  must  he  more  strictly  guarded  now  in  the  light  of  bacteriologi- 
cal science.  If  the  term  is  to  be  confined  to  the  processes,  such  as  congestion, 
migration  of  leucocytes,  pus- format  ion,  etc.,  that  ari^  in  tissue  in  antagonism 
to  some  morbific  gcrni  or  germ-product,  then  it  is  certain  that  all  examples  of 
softening  of  the  spinal  cord  are  not  inflammatory.  The  softening  that  occurs 
after  trauma,  and  even  after  shock,  is  not  thus  always  inflammatory.   It  is  more 


1  See  section  on  "  Uemorrhagc  into  the  Spinal  Cord,"  etc,  in  the  preaeDt  treatlae. 
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truly  necrotic,  and  probably  depends  primarily  upon  lesions  of  the  vessels  or 
capillaries,  causing  minute  hemorrhages  and  thrombi.  Even  the  thickening 
of  membranes  found  in  these  cftses,  as  in  hypertrophic  pachymeningitis  cer- 
vicalis,  has  not  the  essential  characteristics  of  an  inflammatory  process.  It 
is  exceedingly  chronic  in  some  cases;  there  is  no  pus-formation,  and  the 
results  to  the  cord  are  gradual  damage  by  degeneration  rather  than  by  in- 
flammation. In  such  cases  the  thickening  of  membranes  and  proliferation 
of  neuroglia  are  the  results  probably  of  the  attempts  of  the  tissue  at  repair. 
This  is  lar^ly  as  yet  a  pathological  question.  Clinically  these  cases  will 
no  doubt  contmue  for  a  long  while  to  be  grouped  with  the  cases  of  myelitis  ; 
and  as,  therefore,  to  describe  them  clinically  would  involve  a  mere  repetition 
of  the  section  on  myelitis,  this  will  not  be  done. 

HYPEREMIA  AND  AN-fflMIA  OP  THE  SPINAL  CORD. 

It  was  the  custom  formerly  of  some  writers  to  erect  an  elaborate  pathology 
and  symptomatology  upon  the  entirely  hypothetical  basis  of  hypersemia  and 
amemia  of  the  brain  and  spinal  cord.  It  is  almost  needless  to  say  that  this 
custom,  which  never  had  a  scientific  warrant,  is  now  falling  fast  into  disre- 
pute. I  do  not  believe  that  we  have  any  clinical  types  whatever  that  can  be 
attributed  exclusively,  or  even  in  a  minor  degree,  to  such  slight  variations 
in  the  circulation  as  would  be  indicated  by  these  terms.  It  requires  but  a 
glance  at  the  elaborate  descriptions  formerly  in  vogue  to  see  that  they  in- 
clude chiefly  the  symptoms  of  hysteria,  neurasthenia,  dyspepsia,  and  minor 
degrees  of  ill-health  which  were  often  poorly  described  and  are  now  quite 
unrecognizable.  There  is  no  proof  that  sexual  excess  induces  an  hypersemia 
of  the  spinal  cord  which  can  persist  long  enough  and  with  such  characteristic 
symptoms  as  to  constitute  it  a  distinct  clinical  entity.  There  is  no  reason  to 
believe  that  intense  brain-work  and  worry  can  cause  an  anaemia  of  the  cord. 
There  is  absolutely  no  justification  for  the  claim  that  special  regions  of  the 
cord,  as  the  anterior  horns  or  the  lateral  columns,  can  be  congested  or  de- 
pleted apart  from  the  rest  of  the  organ.  Congestion  of  the  cord  may  occur 
as  a  preliminarj'  stage  or  as  a  result  of  some  well-recognized  process,  as  in- 
flammation or  strychnine-poisoning ;  or  anseniia  may  result  from  excessive 
hemorrhage,  as  in  typhoid  fever  or  the  puerperium,  but  in  such  circum- 
stances the  hypenemia  or  anaemia  is  but  a  concomitant  and  not  a  separate 
disease.  In  grave  forms  of  general  ansemia,  as  pernicious  ansemia,  the  spinal 
cord  and  the  tissue  of  the  nervous  system  in  general  suffer  doubtless  witn  the 
rest  of  the  body.  Some  of  the  symptoms,  as  muscular  weakness,  hyperes- 
thesia, etc.,  may  be  due  in  part  to  the  impaired  functions  of  the  cord  and 
nerves.  It  L*<  impossible,  however,  to  regard  such  symptoms  apart  from  the 
general  symptoms  of  the  disease,  or  to  say  how  exclusively  they  are  caused 
hv  involvement  of  the  cord.  It  must  be  remembered,  too,  that  organic 
changes  in  the  cord  have  been  found  in  pernicious  amemia.  Posterior 
sclerosis  has  been  reported  by  a  number  of  observers.  Hence,  symptoms 
referable  to  the  cord  are  not  due  simply  to  amemia  of  the  cord-tissue,  but  to 
actual  organic  changes.  8uch  organic  changes  are  due  presumably  to  some 
irritant  in  the  blood  rather  than  to  a  mere  decrease  in  the  amount  of  any  of 
its  constituent 8.* 

On  the  whole,  it  would  be  better  to  abolish  entirely  the  terras  hypenemia 
and  aniemia  as  designations  for  special  forms  of  diseases  of  the  spinal  cord. 

1  Since  the  aboTe  was  written  I  have  made  a  study  of  the  anatomical  changes  in  the  spinal  cord 
in  a  case  of  pernicious  anamia  which  occurred  in  mv  wards  at  the  Phila<lelphia  Hospital.  Ezten> 
•ive  changes  were  found  in  the  {Kwterior  columns  and  beeinning  changes  in  the  lateral  tracts.  The 
caae  will  be  reported  in  the  forthcoming  volume  of  the  HoHpitalReports. 


CHAPTER  XIX. 
DISEASES  OF  THE  SPINAL  CORD. 

(Continued.) 
By  MORTON  PRINCE,  M.D. 

MYELITIS. 

Myelitis  is  an  inflammation  of  the  spinal  cord.  Besides  occurring  as  an 
acute,  subacute,  and  chronic  process,  several  varieties  of  myelitis  are  distin- 
guished according  to  the  distribution  of  the  inflammatory  process  in  the 
cord.  For  practical  purposes  it  is  only  necessary  to  recognize:  1.  IVatw- 
verse  (or  diffuse)  myelitis;  2.  Disseminated  myelitis;  3.  Central  myeliHs; 
4.  Poliomyelitis,  The  last  is  commonly  known  in  its  acute  form  as  infan- 
tile paralysis,  and  is  described  as  a  distinct  aflection. 

Acute  Transverse  Myelitis.  Acute  transverse  myelitis  involves  the 
whole  thickness  of  the  cord,  and  vertically  extends,  as  a  rule,  through  one 
or  two  segments.  It  thus  involves  both  white  and  gray  matter,  and  abolishes 
more  or  less  all  the  functions  of  the  cord  at  the  seat  of  the  lesions,  and  in- 
terrupts volitional  impulses  from  the  brain  to  segments  of  the  cord  below. 

Etiology.  The  most  common  cause  is  injuries  producing  a  laceration  or 
bruising  of  the  cord,  or  hemorrhage  withm  its  substance.  Fractures  and 
dislocations  of  the  vertebrae,  gunshot-  and  stab-wounds,  produce  these  results, 
though,  more  logically  perhaps,  myelitis  from  these  causes  being  secondary, 
the  resulting  lesion  should  be  classed  as  lacerations  of  the  cord,  etc. ;  but 
hemorrhage  may  occur  independently  of  trauma,  and  even  when  minute  in 
amount  is  oflen  a  cause.  Hemorrhage  may  follow  injuries  even  when  no 
recognizable  injury  to  the  vertebrae  occurs.  Myelitis  has  been  known  to  fol- 
low violent  contraction  of  the  muscles  of  the  back,  and  in  these  cases  has 
been  ascribed  to  an  inflammation  spreading  from  the  connective  tissue  to 
the  membranes  and  cord  itself,  but  it  is  possible  that  in  such  cases  there  has 
been  a  temporary  dislocation  of  the  vertebrae,  with  spontaneous  reduction. 
The  cord  would  nece&sarily  be  bruised  by  the  dislocation.  I  have  known 
it  to  follow  falls  upon  the  back  without  demonstrable  lesion  of  the  bones. 
This  seemed  the  most  probable  explanation,  in  view  of  the  course  of  the 
symptoms.  The  statement  that  concussion  is  a  cause  of  myelitis  is  fre- 
quently made.  8uch  statements  are  quoted  from  one  writer  by  another, 
and  seem  thereby  to  obtain  more  validity  than  should  properly  be  ascribed 
to  them.  That  concussion,  pure  and  simple,  can  be  a  cause  of  myelitis  may 
be  properly  quer^tioned.  It  is  more  probable  that  when  such  seems  to  be  the 
case  there  has  been  a  direct  blow  upon  the  back  at  the  time  which  during 
the  excitement  of  the  accident  wa^  not  noticed  by  the  patient,  and  which 
may  have  caused  injury  to  tlie  vertebne,  or  hemorrhages  within  the  cord 
itself. 

Compression  of  the  cord,  as  from  tumors  or  caries  of  the  vertebrae,  is  a 
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common  cause.  Many  cases  are  clearly  traceable  to  exposure  to  cold,  which 
is  particularly  regarded  as  an  exciting  cause.  Thus,  a  person  after  working 
in  the  water  and  becoming  thoroughly  chilled,  was  attacked  by  myelitis. 
Several  toxic  agents  may  give  rise  to  the  disease.  Thus,  it  sometimes  fol- 
lows or  occurs  in  the  course  of  various  infectious  diseases,  especially  measles, 
smallpox,  typhus  and  typhoid  fever.  Syphilis  is  so  frequently  present  that 
it  must  undoubtedly  be  regarded  as  an  exciting  cause,  thougn  it  more  com- 
monly gives  rise  to  the  subacute  or  chronic  form.  The  exact  nature  of  the 
connection  has  not  been  accurately  determined.  Myelitis  has  been  known  to 
follow  influenza,  and  two  well-marked  cases  followed  gonorrhoeal  infection. 
(Keynaud.)  Myelitis  has  been  found  experimentally  in  animals  poisoned 
by  arsenic,  and  probably  occurs  in  severe  cases  of  arsenical  poisoning  with 
general  neuritis  in  man. 

The  disease  also  is  sometimes  due  to  meningitis,  the  inflammation  spreading 
to  the  cord.  Various  other  causes  of  the  disease  have  been  described,  such 
as  gout,  alcohol,  overexertion,  mental  emotion,  etc.,  but  the  effect  of  such 
agents  in  directly  producing  the  disease  must  be  regarded  with  considerable 
suspicion.  Myelitis  sometimes  follows  the  caisson  disease,  and  is  then  due  to 
the  disturbances  of  the  circulation  induced  by  high  atmospheric  pressure. 
In  many  cases,  no  satisfactory  cause  whatsoever  can  be  obtained. 

Anatomical  Ohanges.  On  examining  the  cord  the  inflamed  area  may  be 
detected  by  the  cord  being  swollen  at  that  point  and  reddened  firom  injec- 
tion of  the  membranes  if  death  has  taken  place  early  in  the  disease.  The 
cord  is  also  softer.  On  section  these  changes  are  still  more  apparent.  The 
distinction  between  white  and  gray  matter  is  lost.  The  softening  I^ay  be 
so  great  that  the  cord  has  a  creamy  consistence.  If  there  have  been  much 
injection  and  extravasation  of  blood,  the  softened  substance  has  a  reddish 
color  (red  softening). 

In  other  instances  where  the  extravasation  has  been  small  in  amount,  the 
color  may  be  yellow  (yellow  softening).  This  may  also  be  the  case  when 
the  disease  has  existed  for  some  time,  owing  to  the  original  red  color  having 
faded  to  yellow. 

If  there  has  been  little  injection  of  the  vessels,  the  color  may  be  white 
(white  softening). 

The  axis-cylinders  of  the  white  fibres  at  first  are  swollen  and  the  myelin 
becomes  broken  up  and  later  disappears.  Nothing  remains  of  the  fibres  but 
the  axis-cylinders,  which  in  turn  become  deffenerated,  and  finally  are  destroyed. 

The  cells  of  the  gray  matter  likewise  become  degenerated  ;  they  become 
swollen  and  their  contents  granular.  Within  them  may  be  seen  highly 
refracting  granules  which  have  all  the  appearance  of  fat  globules.  Their 
processes  also  are  shrivelled  or  lost.  Vacuoles  may  be  formed  in  them,  but 
there  is  some  diflTerence  of  opinion  regarding  the  interpretation  of  these. 
The  intermediate  gray  matter  is  infiltrated  with  cells,  round  and  angular,  and 
the  substance  itself  has  a  granular  look. 

The  connective  tissue  of  the  white  substance  becomes  filled  with  amorphous 
material  and  numerous  cells  (nuclei).  Besides,  there  are  many  so-called 
Deiter's  or  spider  cells  to  be  seen  in  the  neuroglia,  which  Ls  thus  much  in- 
creased. 

In  old  cases  there  may  be  a  development  of  fibrous  tissue  in  the  form  of 
tral)eculaj. 

The  vessels  are  dilated,  filled  with  blood,  and  have  their  walls  studded 
with  an  increasiMi  (quantity  of  nuclei.  This  is  observed  in  l>oth  capillaries 
and  arteries.  The  walls  of  the  arteries  are  thickened  in  conse^iuence,  and 
their  sheaths  are  packed  with  cells  of  different  kinds.  In  some  places  ex- 
travasations of  1)1(mmI  from  the  capillaries  are  conspicuous. 
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In  severe  cases,  when  the  cord  is  much  softened,  nothing  of  the  normal 
structure  can  be  made  out ;  but  in  the  field  of  the  microscope  is  found  only  a 
mass  of  detritus,  consisting  of  swollen  axis-cylinders,  globules  of  myelin  and 
fat,  round  cells,  **  spider  cells,"  amorphous  matter,  rea  blood-cells,  and  pecu- 
liar bodies  called  "  corpora  amylacea."  These  are  probably  altered  myelin. 
In  such  cases  it  is  impossible  to  make  sections  of  the  diseased  segment,  which 
may  be  so  softened  as  to  flow  like  thick  cream.  When  the  destruction  is 
not  so  severe  as  this  the  pathological  changes  may  be  distributed  £urly  evenly 
through  a  transverse  section  of  the  cord,  or  they  may  be  more  intense  in  cer- 
tain spots  in  the  gray  or  white  matter,  or  in  the  lateral  coluoms,  etc  It 
must  be  remembered,  however,  that  a  portion  escaping  at  a  given  level  may 
be  involved  in  a  section  just  above  or  below,  and  tnus  a  complete  transverse 
myelitis  may  be  produced. 

The  proportion  in  which  the  various  elements — neuroglia  cells  and  fibres — 
sufler  varies  in  diflerent  cases. 

In  the  later  stages  of  many  cases  which  survive  absorption  of  the  detritus 
takes  place,  the  bloodvessels  become  thickened,  and  a  great  development  of 
connective  tissue  takes  place,  so  that  the  cord  becomes  hardened  and  gray ; 
in  fact,  a  condition  of  sclerosis  develops.  Finally,  by  a  ftirther  extension  of 
this  process  into  the  adjoining  portions  of  the  cord,  an  acute  myelitis  becomes 
transformed  into  a  chronic  myelitis. 

An  important  fact,  also,  from  a  clinical  point  of  view,  is  that  the  inflam- 
mation may  extend  up  or  down  the  cord,  along  the  diflerent  special  tracts ; 
i,  e.,  up  or  down  the  pyramidal  tracts  or  anterior  horns.  This  extension  of 
the  inflammation  does  not  take  place  in  a  direction  corresponding  to  the 
physiological  conduction,  as  do  the  secondary  degenerations,  but  may  be  in 
either  direction,  up  or  down. 

In  disseminated  myelitis  reddish  foci  are  scattered  through  the  cord.  They 
may  be  widely  distributed.  Histologically  the  same  changes  are  found  as  in 
transverse  myelitis.  The  microscope  will  reveal  numerous  small  foci  which 
cannot  be  detected  by  the  naked  eye.  The  distribution  of  these  foci  may 
be  irregular,  aflecting  a  piece  of  the  cord  here  and  another  there.  Clini- 
cally, this  is  of  importance.  In  central  myelitis  a  crowding  of  nuclei  will  be 
observed  round  about  the  central  canal,  in  addition  to  the  other  changes  in 
the  gray  matter. 

An  important  secondary  effect  which  takes  place  in  severe  cases  is  the  de- 
generation which  occurs  in  some  cases  along  the  various  white  tracts,  upward 
along  the  posterior  columns  and  direct  cerebellar  tract,  downward  along  the 
pyramidal  tracts. 

The  nerve-roots  may  become  involved  in  the  inflammation  and  show 
changes  similar  to  those  in  the  cord.  The  motor  nerves  become  afiected 
with  secondary  degenerative  changes  when  the  gray  matter  with  which 
they  are  connected  is  diseased. 

Symptoms.  The  most  characteristic  symptoms  of  acute  transverse  mye- 
litis, that  is  to  !<ay,  those  which  constitute  the  salient  features  in  the  clinical 
picture,  are  rapidly  developing  paralysis  of  motion  and  sensation  in  the  legs, 
or  legs  and  arms,  loss  of  control  over  the  bladder  and  bowels,  and  alteration 
in  the  reflexes  (increa^sed  or  diminished)  of  the  paralyzed  portion  of  the  body, 
to  which  may  be  added  atrophy  of  and  changes  in  the  electrical  reaction  of 
those  nmscles  which  are  directly  connected  with  the  diseased  segments  of  the 
spinal  cord.  Nutritive  changes  in  the  skin,  such  as  bed-sores  and  bullse,  later 
enhance  the  picture. 

iSuch  would  be  the  general  appearance  presented  by  a  well-developed  case. 
It  will  l)e  noticed  that  these  .symptoms,  with  the  exception  of  the  nutri- 
tive change*  (which  are  not  essential),  are,  for  the  most  part,  only  the  ex- 
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pression  of  the  impairment  of  abolition  of  function  of  the  spinal  cord  (neea^ 
tive  symptoms),  and  that  the  grouping  of  the  symptoms  indicates  that  this 
abolition  of  function  extends  through  the  whole  thickness  of  the  cord. 

But  besides  the  grouping  of  the  symptoms,  that  which  distinguishes  this 
form  of  myelitis  from  otner  varieties  of  spinal  disease,  is  the  manner  of  outset 
and  development  of  the  symptoms. 

Careful  observation  of  the  latter  is  quite  as  important  for  the  recognition 
of  the  disease  as  the  grouping  of  the  symptoms,  especially  as  considerable 
variations  occur  in  the  symptoms  in  individual  cases,  according  as  the  frinc- 
tions  of  the  cord  are  impaired  in  a  greater  or  less  degree. 

With  variations  in  the  localization  of  the  inflammatory  process,  variations 
which  may  be  longitudinal  along  the  cord  or  lateral  through  its  diameter, 
stiU  further  difierences  occur  in  the  clinical  picture. 

Though  the  distinctively  characteristic  symptoms  are  those  due  to  inter- 
ference with  the  functions  of  the  cord,  other  and  general  symptoms  are  some- 
times, though  not  as  a  rule,  observed  at  the  onset  of  the  disease.  These  are 
feelings  of  malaise,  headache,  fever  of  a  mild  degree,  pains  in  the  limbs  and 
back,  sometimes  chills,  and  in  children  convulsions.' 

These  general  symptoms  may  appear  as  prodromata  or  may  accompany 
the  special  spinal  symptoms.  It  is  possible  that  in  some  cases  at  least  thev 
are  to  be  ascribed  to  the  exciting  cause  of  the  disease  and  not  to  the  myelitis 
itself. 

It  will  be  noticed  that  these  premonitory  symptoms,  when  they  occur,  are 
not  at  all  indicative  of  the  development  of  a  cord  disease,  and  not  until  the 
patient  begins  to  complain  of  some  weakness  of  the  muscles  or  impairment 
of  sensation,  such  as  numbness  and  "  pins  and  needles  "  feeling,  or,  perhaps, 
in  some  cases,  a  difficulty  in  passing  or  retaining  the  urine,  are  we  likely  to 
suspect  the  true  nature  of  the  disease. 

The  order  of  development  of  the  symptoms  differs  in  individual  cases 
according  as  the  disease  first  attacks  the  motor,  sensory,  or  other  portions  of 
the  cord. 

The  rapidity  of  onset  of  the  spinal  symptoms  varies  sufficiently  to  enable 
us  to  distin^ish  three  varieties,  viz.,  the  apoplectiform,  the  acute,  and  the 
subacute.     This  distinction  is  arbitrarv,  but  has  some  clinical  value. 

In  the  acute  variety  the  symptoms  develop  in  the  course  of  a  few  hours  or 
a  few  day}*.  The  patient  notices,  perhaps,  while  walking  or  on  getting  up  in 
the  morning,  that  his  legs  feel  heavy  and  numb.  He  finds  difficulty  in  mov- 
ing them  and  they  tend  to  give  way  beneath  him  when  walking.  If  he  has 
been  exerting  himself,  he  ascribes  the  symptoms  to  tire,  and  rests  for  an 
hour,  but  finds  on  attempting  to  walk  that  instead  of  feeling  better  this 
weakness  has  increased.  He  is  tempted  to  rub  them  to  remove  the  numb 
feeling,  but  without  benefit.  The  weakness  increases  until  in  the  course  of 
a  few  hours  he  cannot  stand  without  support  and  is  obliged  to  take  to  his 
be<l.  In  bed  he  can  move  his  legs  up  and  down,  but  in  a  day  or  two  even 
this  power  leaves  him,  and  such  control  as  he  has  becomes  limited  to  feeble 
movements  of  the  toes.  The  numbness  also  increases  and  the  patient 
complains  of  various  panesthesiie,  which  he  describes  as  tingling,  "pins 
and  needles "  feeling,  and  even  pains  in  the  legs.  If  tested,  it  will  be 
found  that  sensation  is  blunted.  With  the  progress  of  the  disease  this 
loss  of  sensation  increases  until  it  may  be  complete.  If  the  disease  is  in 
the  dorsal  region,  a  characteristic  symptom  generally  develop  early,  namely, 
a  painful  feeling  of  constriction,  an  if  a  tight  band  were  bound  round  the 
waist,  the  so-called  ^inlle  sensati<m.     This  follows  the  distribution  of  the 

1  ConyuIsioDS  have  been  obterved  in  adults  (Gowers). 


560  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

nerves  arising  from  the  level  of  the  lesion.  When  the  disease  is  in  the 
cervical  or  lumbar  region  this  sensation  is  replaced  by  pains  in  the  arms  and 
le^,  respectively. 

Early  in  the  course  of  the  disease  the  patient  finds  he  has  lost  control 
over  his  bladder  and  bowels.  Retention  or  incontinence  of  urine  is  then 
present.  The  more  rapid  the  onset  the  sooner  the  paralysis  of  the  bladder 
and  bowels  develops,  though  naturally  it  may  not  be  called  to  the  attention 
of  the  patient  for  some  hours  after  he  nas  noticed  the  motor  or  sensory  symp- 
toms. Only  in  mild  cases  of  limited  extent  do  the  sphincters  escape.  The 
exact  character  of  the  loss  of  control  depends  upon  the  seat  of  the  lesion, 
whether  it  involves  the  centre  for  the  bladder  ana  rectum  or  is  above  them. 

The  loss  of  power  and  sensation  in  the  legs  may  attain  its  height  in  the 
course  of  a  few  hours,  or  two  or  three  days  or  a  week  may  elapse  before  the 
maximum  of  injury  has  occurred.  Sometimes  the  paralysis,  notwithstanding 
a  decidedly  acute  onset,  at  first  is  mild  in  degree  and  only  increases  slowly, 
so  that  ten  days  or  more  are  occupied  before  tne  final  stage  is  reached.  Tfie 
paralysis  may  then  be  complete. 

As  has  been  said,  the  order  of  development  of  the  individual  symptoms 
varies ;  sometimes  the  motor,  sometimes  tne  sensory  are  the  first  to  be  noticed, 
or  it  may  be  that  a  difficultv  in  passing  the  urine  is  the  initial  spinal  symp- 
tom. The  weakness  of  the  legs  is  naturally  more  likely  to  be  noticed  by  the 
patient,  but  careful  inquiry  is  necessary  to  elicit  the  first  symptom,  as  not 
only  sensory  loss  is  apt  to  be  overlooked,  but  patients  are  not  quick  to  distin- 
guish between  the  sensory  feeling  of  numbness  and  the  motor  feeling  of  heavi- 
ness, often  mistaking  one  for  the  other. 

The  reflexes,  deep  and  superficial,  show  various  changes.  Those  imme- 
diately connected  with  the  diseased  segment  of  the  cord  are  abolished.  Those 
originating  below  it  are  increased,  but  during  the  first  few  days  there  may  be 
a  temporary  diminution  or  loss  of  these,  presumably  from  "  snock." 

The  constitutional  symptoms  are  not  conspicuous,  but  there  may  be  fever 
during  the  first  few  days,  particularly  in  the  severer  cases.  The  thermometer 
may  then  record  102'  or  even  104°.  Similarly  anorexia,  general  malaria, 
headache,  and  perhaps  chills,  mav  be  noted. 

At  first  all  the  paralyzed  muscles  are  toneless,  and  in  the  course  of  a  few 
days  the  muscles  clirectly  in  connection  with  the  inflammatory  focus  waste. 
Those  whose  nerves  originate  below  tliis  focus  do  not  waste,  but  r^ain  their 
tone. 

The  electrical  contractility  of  the  wasted  muscles  usually  exhibits  the  reac- 
tion of  degeneration. 

In  this  general  picture  of  acute  transverse  myelitis,  the  paralysis  of  the 
legs  has  been  principally  referred  to,  as  this  is  the  most  usual  distribution  of 
the  paralysis  and  of  the  sensory  loss,  owing  to  the  fact  that  the  dorsal  and 
lumbar  portions  of  the  cord  are  most  commonly  the  seat  of  the  disease ;  but 
when  the  disea.se  is  higher  up,  the  functions  of  all  the  motor  and  sensory 
nerves  originating  at  or  below  the  lesions  are  impaired.  If  the  disease  is  in 
or  al)ove  the  cervical  enlargement,  the  arms  are  affected  as  well  as  the  legs. 

In  severe  case.^  the  nutrition  of  the  skin  suffers  and  bed-sores  develop  with 
great  rapidity  ;  all  the  functions  of  the  body  subserved  by  that  portion  of  the 
cord  situated  above  the  lesion  are  performed  as  in  health.  The  intellect  re- 
mains clear,  the  pulse  and  respiration  are  within  normal  limits.  It  is  some- 
times striking  to  see  a  patient  lying  perfectly  helpless  in  bed,  unable  to  move 
hand  or  foot,  not  even  knowing  tlie  position  of  his  arms  or  legs,  yet  fairly 
comfortable,  conversin^r  with  natural  ease  and  eating  and  sleeping  as  if  almost 
without  an  ailment.  It  seems  as  if  a  live  head  were  attach^  to  a  dead 
body.     Owing  to  the  antesthesia  such  a  person  is  not  conscious  of  what  in 
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another  would  be  discomfort,  or  of  pain^l  sensations,  even  when  bed-sores 
or  incontinence  of  urine  and  feces  are  present. 

In  the  subacute  cases  the  same  group  of  symptoms  is  eventually  developed, 
but  the  individual  symptoms  are  much  slower  in  developing.  The  paralysis 
or  ansesthesia  may  occupy  ten  days  or  a  month  or  more  before  reaching  its 
height,  and  then  the  final  degree  of  disability  will  generally  be  much  less  in 
degree.  SuflScient  power  may  even  be  retained  to  enable  the  patient  to  move 
about,  and  he  may  never  actually  take  to  his  bed. 

Individual  symptoms  may  be  absent,  such  as  bladder  paralysis,  or  may  be 
present  in  only  a  mild  form.  But  in  such  cases  a  history  of  a  distinct  and 
sharp  onset,  in  the  midst  of  health,  on  a  particular  day  may  be  obtained, 
though  the  initial  symptoms  may  have  been  mild  in  degree.  In  this  re- 
spect the  subacute  cases  may  be  clinically  distinguished  from  the  chronic 
variety. 

In  the  apoplectic  form  complete  paralysis  comes  on  suddenly  in  the  course 
of  fifteen  minutes  or  half  an  hour.  The  paralysis  may  be  so  sudden  as  to 
be  suggestive  of  hemorrhage,  and  it  may  be  even  impossible  to  determine 
whether  hemorrhage  has  occurred  in  such  cases  or  not ;  but  in  the  majority 
of  such  instances  we  should  probably  be  safe  in  inferring  the  existence  of 
some  hemorrhage. 

Sometimes  a  patient  wakes  up  after  a  night's  sleep  to  find  himself  paralyzed. 
Under  such  circumstances,  as  it  is  impossible  to  determine  the  duration  of 
the  onset,  it  is  often  difficult  to  decide  whether  or  not  hemorrhage  has  occurred. 

It  remains  to  consider  the  individual  symptoms  more  fully  in  detail. 

Sensation,  There  are  three  phenomena  of  disturbed  sensibility  which  should 
be  looked  for :  First,  a  "  girdle  pain ;"  second,  a  zone  of  hypersesthesia  cor- 
responding to  the  upper  level  of  the  lesion  ;  and,  third,  a  loss  or  diminution 
of  all  forms  of  sensibility,  or  the  retention  in  a  greater  or  less  degree  of  either 
touch  or  pain,  and  the  loss  of  the  other  of  these  two. 

The  well-known  "  girdle  pain  '*  or  painful  sense  of  constriction  is  due  to 
the  irritation  of  the  nerves  passing  through  the  upper  edge  of  the  inflam- 
matory focus.  Its  seat  necessarily  varies  with  that  of  the  lesion.  As  the 
dorsal  cord  is  most  commonly  affected,  its  most  common  seat  is  somewhere  be- 
tween the  ensiform  cartilage  and  the  waist  (crest  of  the  ilium). 

Pains  of  an  analogous  character  may  be  present  in  the  arms  and  legs  when 
the  cervical  and  lumbar  cords  are  respectively  only  partially  involved.  When 
these  enlargements  are  totally  affected  the  pains  cease  in  the  limbs. 

The  pain  may  be  felt  about  the  perineum  and  anus.  A  zone  of  hyper- 
lesthesia  will  usually  be  found  at  the  same  level  as  the  girdle  pain  and  corre- 
sponding to  the  same  portion  of  the  cord.  It  is  usually  about  two  inches 
wide,  and  should  be  carefiilly  looked  for.  Both  these  phenomena  are  impor- 
tant from  the  fact  that  they  indicate  the  upper  limit  of  the  disease.  The 
girdle  pain  is  also  a  valuable,  though  not  al)solute,  evidence  of  organic  disease 
m  the  cord.  The  degree  to  which  sensation  is  lost  varies  in  different  cases. 
The  loss  may  he  absolute  or  slight  only,  though,  as  a  rule,  the  j)erception  of 
touch  and  pain  and  temperature  is  impaired  to  a  very  marked  degree.  As 
in  the  peripheral  nerves,  the  sensorj'^  hbres  seem  to  have  a  greater  resisting 
{K)wer  than  the  motor  fibres,  and  it  is  not  uncommon  to  see  extreme  paralysis 
of  the  muscles,  with  a  slight  or  moderate  amount  of  anaesthesia.  There  is 
always,  however,  some  loss  of  sensation,  or,  in  mild  cases,  panesthesia,  other- 
wise the  lesion  is  not  transverse.  Pain  and  touch  may  be  unequally  affected, 
and  one  may  be  abolished  without  the  other. 

The  ami^thesia  extends  from  below  upward  to  the  upper  level  of  the  lesion, 
and  consetjuently  is  of  value  as  a  guide  in  determining  this  limit,  especially 
in  the  dorsal  region.    The  line  of  division  between  the  sound  and  affected  por- 
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tions  of  skin  is  not,  however,  sharply  defined,  and  some  skill  is  necessary  in 
determining  the  boundary.  The  anaesthetic  line  may  not  be  at  symmetrical 
heights  on  the  two  halves  of  the  body. 

Paralysis.  The  paralysis  may  be  absolute,  so  that  the  affected  muscles 
cannot  be  moved  in  the  slightest  degree,  or  more  or  less  power  of  motion  may 
be  left ;  or  some  movements  of  a  limb  may  be  lost  completely  and  others 
retained.  Aside  from  differences  in  the  intensity  of  the  process,  these  varia- 
tions depend  in  part  (not  wholly)  upon  the  fact  that  the  different  groups  of 
muscles  are  represented  in  more  than  one  level  of  the  cord,  so  that  the  de- 
struction of  any  one  segment  mav  not  completely  abolish  the  corresponding 
movement  which  may  l^  affected  by  the  next  adjoining  spinal  segment  above. 
But  in  acute  cases  it  is  usual  for  the  degree  of  paralysis  to  be  such  that  the 
affected  limbs  are  of  no  practical  use. 

When  the  paralysis  is  not  absolute  the  flexors  are  said  to  be  more  affected 
than  the  extensors — a  fact  difficult  to  explain,  if  true.  The  distribution  of 
the  paralysis  depends  upon  the  vertical  position  of  the  lesion.  When  the 
lumbar  enlargement  is  alone  involved,  the  paral3rsis  is  limited  to  the  legs  and 
sphincters.  In  the  dorsal  region  the  corresponding  intercostal  and  abdominal 
and  back  muscles  are  included  in  the  paralysis. 

In  cervical  myelitis  the  arms,  as  well  as  the  legs  and  body,  are  paralyzed. 
If  the  lesion  is  as  high  as  the  third  and  fourth  cervical  segments,  the  diaphragm 
(phrenic  nerve)  is  also  paralyzed,  and  death  takes  place.  In  rare  cases  where 
the  myelitis  was  of  limited  extent  the  diaphragm  escaped,  though  the  neck 
muscles  were  paralyzed  and  wasted. 

The  pupils  may  be  affected  in  cervical  myelitis.  This  may  be  explained 
by  the  fact  that  nerves  for  the  radiating  fibres  of  the  iris  pass  down  the  cord 
from  the  nucleus  of  the  third  nerve  to  reach  the  lowest  cervical  or  first  dorsal 
nerve,  by  which  they  join  the  cervical  sympathetic,  and  then,  ascending  with 
the  internal  carotid  artery,  pass  to  the  ciliary  ganglion.  Paral3rsis  of  these 
fibres  would  lead  to  contraction  of  the  pupils. 

Atrophy  and  Electrical  ReaHions.  In  consequence  of  the  dama^  to  the 
cells  in  the  anterior  cornua  the  muscles  supplied  by  the  nerves  arising  from 
the  diseased  segment  become  flaccid  at  once,  and  waste.  In  the  course  of 
ten  days  or  a  fortnight  electrical  examination  will  show  the  reaction  of 
degeneration  in  these  wasted  muscles.  This  degenerative  atrophy  must  not 
be  mistaken,  as  it  too  often  is,  for  the  simple  wasting  of  muscles  occurring  in 
any  paralyzed  or  immobile  limb.  In  mild  cases,  when  the  atrophy  is  slow,  only 
diminished  contractility  will  be  found.  But  muscles  connected  with  the  cord 
below  the  seat  of  the  disease  do  not  atrophy  or  exhibit  electrical  changes. 
So  that  in  lumbar  myelitis  the  legs,  or  particular  muscles  of  the  legs,  waste ; 
in  cervical  myelitis  the  atrophy  is  limited  to  the  arms,  though  the  legs 
are  paralyzed. 

Reflexes.  The  reflexes  that  pass  through  the  diseased  segment  are  neces- 
sarily abolished  ;  consequently,  in  lumbar  myelitis  all  the  reflexes — deep  and 
superficial — of  the  lejrs  (knee-jerk,*  cremasteric,  etc.,)  are  lost.  In  dorsal 
myelitis  this  loss  is  confined  to  the  trunk  reflexes,  and  in  cervical  myelitis  to 
the  arm  reflexes. 

The  reflexes  that  are  subserved  by  the  segments  below  the  level  of  the  lesion 
mav  be  ( not  always)  temporarily  lost  Tor  diminished),  presumably  from  shock. 

'theise  reflexes  may  be  recovered  in  the  course  of  a  few  hours,  and  later 
become  exaggerated ;  or  they  may  remain  absent  for  days  and  weeks.     In 

1  The  knee-jerk  and  other  tendon  phenomena  are  npoken  of  as  reflexes,  altbougb,  in  accordance 
with  the  oteervations  of  Gowers,  they  should  more  properly  be  regarded  as  conditions  of  moacular 

iroyotatic)  irritability.    But  an  royotatic  irritability  is  dependent  on  the  integrity  of  the  reflex  arc,  it 
B  a  quasi-reflex  phenomenon,  and  clinically  is  more  conveniently  considerea  as  a  reflex. 
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traumatic  cases  with  crushing  of  the  cord  they  are  especially  liable  to  be 
lost,  and  may  continue  absent  for  days  or  weeks,  and  in  rapidly  fatal  cases 
may  not  return  at  all.* 

The  exaggeration  of  the  superficial  reflexes  is  due  to  the  cutting  off  of  the 
normal  inhibitory  influences  from  the  brain.  That  of  the  deep  reflexes 
(myotatic  irritability)  principally  depends  upon  the  secondary  descending 
degeneration  in  the  pyramidal  motor  tracts,  but  not  entirely  upon  this,  as 
there  is  reason  to  believe  that  loss  of  inhibition  will  also  cause  an  increase  in 
these  reflexes,  and  that  this  is  a  factor  at  first.  Therefore,  in  cervical  myelitis 
with  the  loss  of  the  arm  reflexes,  and  in  dorsal  myelitis  of  corresponding 
trunk  reflexes,  there  are  ankle-clonus  and  increased  knee-jerk,  cremasteric, 
plantar,  and  other  reflexes. 

With  the  development  of  the  descending  degeneration  in  the  pyramidal 
tracts  a  spastic  condition  of  the  legs  develops.  Certain  exceptions  to  this 
statement  occur,  the  explanation  of  which  must  be  considered  in  doubt ;  viz., 
according  to  Bastian,  when  the  transverse  lesion  is  complete  the  reflexes  sub- 
served by  the  cord  below  are  not  increased,  but  lost.  Bastian's  observations 
have  been  corroborated  by  others  (Herter,  Leyden,  Miles,  Babinsky),  but 
the  interpretation  of  them  is  still  an  open  question.  That  of  Gowers,  that 
the  loss  of  reflexes  is  due  to  the  inflammation  having  extended  downward  to 
the  lumbar  enlargement,  is  undoubtedly  correct  in  certain  cases,  though  the 
post-mortem  findings  have  sometimes  only  shown  degenerative  changes  in  the 
contents  of  the  cells,  without  diflHise  inflammatory  softening,  but  the  coexist- 
ence of  atrophy  and  loss  of  faradic  contractility  of  the  muscles  shows  that 
some  sort  of  degenerative  change  must  have  been  present  in  these  cases.  But 
it  remains  to  be  proved  that  a  descending  inflammation  or  some  other  kind 
of  degeneration  always  is  present  in  such  cases. 

Bladder  and  Bowels.  In  complete  transverse  myelitis  there  is  necessarily 
always  loss  of  control  of  the  sphincters,  but  when  the  myelitis  is  only  partial 
they  may  occasionally  escape.  Paralysis  of  the  sphincters  may  be  tne  first 
symptom,  and,  on  the  other  hand,  when  recovery  takes  place  control  over 
tlie  sphincters  may  be  regained,  while  there  is  still  considerable  paralysis. 
But  in  mild  cases  only  a  slight  weakness  of  the  bladder  may  be  present,  ren- 
dering it  diflicult  for  the  patient  to  retain  or  expel  his  urine. 

There  are  two  forms  of  incontinence  of  urine  which  may  be  present  accord- 
ing to  the  seat  of  the  lesion,  and  according  as  there  is  paralysis  of  the  sphinc- 
ters or  the  detnisor.  When  the  lower  portion  of  the  lumbar  enlargement  is 
diseased  the  sj)hincter  is  paralyzed  and  the  urine  dribbles  away  as  fast  as  it 
is  secreted,  u  hen,  on  the  other  hand,  myelitis  is  above  the  lumbar  cord,  the 
vesical  centre  bein^  intact,  the  sphincter  holds,  and  there  is  a  fiill  bladder. 
The  bladder  may  then  empty  itself  at  intervals  spasmodically,  or,  as  the 
wall  becomes  weaker  and  the  bladder  empties  itself  more  and  more  imperfectly, 
an  overflow  becomes  established — overflow  incontinence.  It  is  important  to 
determine  which  of  these  two  conditions  is  present,  inasmuch  as  a  persist- 
ently full  bladder  may  lead  to  disease  of  the  kionevs.  Similar  differences  in  the 
form  of  the  rectal  paralysis  occur.  In  lumbar  myelitis  there  is  incontinence 
of  feces  from  paralysis  of  the  sphincter.  This,  however,  may  not  be  obvious 
on  account  of  the  constipation  which  is  usually  present,  and  which  is  a  symp- 
tom of  myelitis  an<l  dependent  upon  the  connection  between  the  sympatlietic 
system  and  the  cord.  In  dorsal  and  cer\'ical  myelitis  there  may  be  mvolun- 
tary  evacuation  of  the  rectum  at  intervals. 

There  is  a  tendency  for  the  urine  to  become  alkaline.     This  has  been  at- 

>  Necrotic  changes  in  the  cord  caused  by  injuries  of  this  kind  are  not,  strictly  speaking,  myelitis 
although  they  are  followed  by  inflammation. 
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tions  of  skill  is  not,  however,  sharply  defined,  and  a 
determining  tlie  boundary,  The  aussthetic  line  mt 
heights  on  the  two  halves  of  the  body. 

Para/ysis.  The  paralysis  may  be  ab§olute,  so  that  the  affected  musclet; 
cannot  be  moved  in  the  slightest  degree,  or  more  or  leas  power  of  motion  may 
be  left ;  or  some  movements  of  a  limb  may  be  lost  omplelely  and  othei-s 
retained.  Aside  from  differences  in  the  intensity  of  the  process,  the^  varia- 
tions depend  in  part  (not  wholly)  upon  the  fact  that  the  difierent  groups  nf 
muscles  are  represented  in  more  than  one  level  of  the  cord,  so  that  the  d<^ 
stmction  of  any  one  segment  mav  not  completely  abolish  the  corrcspomling 
movement  which  may  He  aflected  oy  the  next  adjoining  spinal  segment  above. 
But  in  acute  cases  it  is  usual  for  the  degree  of  paralysis  to  be  such  that  the 
affected  limbs  are  of  no  practical  use. 

When  the  paralvsie  is  not  absolute  the  flexors  are  said  U}  be  more  affe«-te<l 
than  the  extensors— a  fiict  difficult  to  explain,  if  true.  The  distribution  of 
the  paralysis  depends  upon  the  vertical  position  of  the  lesion.  When  the 
lumbar  enlargement  is  alone  involved,  the  paralysis  is  limited  to  the  legs  and 
sphincters.  In  the  dorsal  region  the  corresponding  intercostJil  and  abdominal 
and  back  muscles  are  included  in  the  paralysis. 

In  cervical  myelitis  the  arms,  us  well  as  the  legs  and  body,  are  paralyzed. 
If  the  lesion  is  as  high  as  the  thirii  and  fourth  c«rvical  segments,  the  aiaphragm 
(phrenic  nerve)  is  ^so  paralyzed,  and  death  takes  place.  In  rare  cases  where 
ttie  myelitis  was  of  limited  extent  the  diaphragm  escaped,  though  the  neck 
muscles  were  paralyzed  and  wasted. 

e  explain  o  I 
e  con! 
from  the  nucleus  of  the  third  ner\"e  to  reach  the  lowest  cervical  or  first  dorsal 
nerve,  by  which  ihevjoin  the  cervical  sympathetic,  and  then,  ascending  with 
the  internal  carotiif  artery,  pass  to  the  ciliary  ganglion.  Paralysis  of  tlie^ 
fibres  would  lead  to  contraction  of  the  pupils. 

Atrophy  anil  E/fHrlml  lieaclwiut.  In  consequence  of  the  damage  to  the 
cells  in  the  anterior  comiia  the  muscles  su]ipl!e<]  by  the  nenes  arising  fr»m 
the  diseased  segment  become  flaccid  at  once,  and  waste.  In  the  course  of 
ten  days  or  a  fortnight  electrical  examination  will  show  the  reaction  of 
degeueration  in  these  wasted  muscles.  This  degienerative  atrophy  must  not 
be  mistaken,  as  it  too  often  is,  for  the  simple  wasting  of  muscles  occurring  iu 
anyparalyzed  or  immobile  limb.  In  mild  cases,  when  the  atrophy  Is  slow,  only 
diminished  contractility  will  be  found.  But  muscles  connected  with  the  cord 
below  the  seat  of  the  disease  do  not  atrophy  or  exhibit  electrical  changes. 
So  that  in  lumbar  myelitis  the  legs,  or  particular  muscles  of  the  legs,  waste ; 
in  cervical  myelitis  the  atrophy  i^  limited  to  the  arms,  though  the  legs 
are  paralyzed. 

Hefiexet.  The  reflexes  that  pass  through  the  diseased  segment  arc  neces- 
sarily abolished  ;  consequently,  in  lumbar  myelitis  all  the  reflexes — deep  aud 
superficial— of  the  legs  (knee-jerk,'  cremasteric,  etc.,)  are  lost.  In  tiiiTsal 
myelitis  this  loss  is  confineil  to  the  trunk  reflexes,  and  in  cervical  myelitis  to 
I  lie  arm  reflexes. 

The  reflexes  that  are  subBer\ed  by  the  segments  below  the  level  of  the  U«iion 
may  be  (not  always)  temporarily  lost  for  diminished),  presumably  from  shock. 

These  reflexes  may  be  recovered  in  the  course  of  &  few  hours,  and  later 
l>ecome  exaggerated ;  or  they  may  remain  absent  for  days  and  weeks.     In 
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traumatic  cases  with  crushing  of  the  cord  they  are  especially  liable  to  be 
lost,  and  may  continue  absent  for  days  or  weeks,  and  in  rapidly  fatal  cases 
may  not  return  at  all.^ 

The  exaggeration  of  the  superficial  reflexes  is  due  to  the  cutting  off  of  the 
normal  inhibitory  influences  from  the  brain.  That  of  the  deep  reflexes 
(myotatic  irritability)  principally  depends  upon  the  secondary  descending 
degeneration  in  the  pyramidal  motor  tracts,  but  not  entirely  upon  this,  as 
there  is  reason  to  believe  that  loss  of  inhibition  will  also  cause  an  increase  in 
these  reflexes,  and  that  this  is  a  factor  at  first.  Therefore,  in  cervical  myelitis 
with  the  loss  of  the  arm  reflexes,  and  in  dorsal  mvelitis  of  corresponding 
trunk  reflexes,  there  are  ankle-ck>nus  and  increased  knee-jerk,  cremasteric, 
plantar,  and  other  reflexes. 

With  the  development  of  the  descending  degeneration  in  the  pyramidal 
tracts  a  spastic  condition  of  the  legs  develops.  Certain  exceptions  to  this 
statement  occur,  the  explanation  of  which  must  be  considered  in  doubt ;  viz., 
according  to  Bastian,  when  the  transverse  lesion  is  complete  the  reflexes  sub- 
served by  the  cord  below  are  not  increased,  but  lost.  Bastian's  observations 
have  been  corroborated  by  others  (Herter,  Leyden,  Miles,  Babinsky),  but 
the  interpretation  of  them  is  still  an  open  question.  That  of  Gowers,  that 
the  loss  of  reflexes  is  due  to  the  inflammation  having  extended  downward  to 
the  lumbar  enlargement,  is  undoubtedly  correct  in  certain  cases,  though  the 
post-mortem  findings  have  sometimes  only  shown  degenerative  changes  in  the 
contents  of  the  cells,  without  difiuse  inflammatory  softening,  but  the  coexist- 
ence of  atrophy  and  loss  of  faradic  contractility  of  the  muscles  shows  that 
some  sort  of  degenerative  change  must  have  been  present  in  these  cases.  But 
it  remains  to  be  proved  that  a  descending  inflammation  or  some  other  kind 
of  degeneration  always  is  present  in  such  cases. 

Blculder  and  Bmvels,  In  complete  transverse  myelitis  there  is  necessarily 
always  loss  of  control  of  the  sphincters,  but  when  the  myelitis  is  only  partial 
they  may  occasionally  escape.  Paralysis  of  the  sphincters  may  be  tne  first 
evmptom,  and,  on  the  other  hand,  when  recovery  takes  place  control  over 
the  sphincters  may  be  regained,  while  there  is  still  considerable  paralysis. 
But  in  mild  cases  only  a  slight  weakness  of  the  bladder  may  be  present,  ren- 
dering it  difficult  for  the  patient  to  retain  or  expel  his  urine. 

There  are  two  forms  of  mcontinence  of  urine  which  may  be  present  accord- 
ing to  the  seat  of  the  lesion,  and  according  as  there  is  paralysis  of  the  sphinc- 
ters or  the  detrusor.  When  the  lower  portion  of  the  lumbar  enlargement  is 
diseased  the  sphincter  is  paralyzed  ana  the  urine  dribbles  away  as  fast  as  it 
is  secreted.  When,  on  the  other  hand,  myelitis  is  above  the  lumbar  cord,  the 
vesical  centre  being  intact,  the  sphincter  holds,  and  there  is  a  full  bladder. 
The  bladder  may  then  emptv  itself  at  intervals  spasmodically,  or,  as  the 
>vall  becomes  weaker  and  the  bladder  empties  itself  more  and  more  imperfectly, 
an  overflow  becomes  established — overflow  incontinence.  It  is  important  to 
determine  which  of  these  two  conditions  is  present,  inasmuch  as  a  persist- 
ently full  bladder  may  lead  to  disease  of  the  kianeys.  Similar  differences  in  the 
form  of  the  rectal  paralysis  occur.  In  lumbar  myelitis  there  is  incontinence 
of  feces  from  paralysis  of  the  sphincter.  This,  however,  may  not  be  obvious 
on  account  of  the  constipation  which  is  usually  present,  and  which  is  a  symp- 
tom of  myelitis  and  dependent  upon  the  connection  between  the  svmpatlietic 
svstem  and  the  cord.  In  dorsal  and  cer\'ical  mvelitis  there  may  be  mvolun- 
tary  evacuation  of  the  rectum  at  intervals. 

There  is  a  tendency  for  the  urine  to  become  alkaline.     This  has  been  at- 

1  Necrotic  changes  in  the  coni  caused  by  injuries  of  this  kind  are  not,  strictly  speaking,  myelitis 
although  they  are  followed  by  Inflammation. 
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[ribntetl  to  an  alteration  in  the  eeeretion,  apart  from  the  decompoBition  which 
ia  liable  to  follow  the  retention.  This  decomposition,  which  la  common,  is 
i>ft«n,  however,  if  not  always,  due  to  the  introduction  of  unclean  cathetere, 
and  CBJi  frequently  be  avoided. 

.Vs  a  result  of  the  deconipositiou  cystitis  may  develop.  This,  like  the  h«d- 
soree,  w  probably  facilitated  by  the  cord  lesion  impairing  the  nutrition  of  the 
bladder  and  its  resisting  power.  Cystitis  may  lead  to  ulceration  and  perfo- 
ration of  the  bladder,  peritonitis,  etc.,  and  retention  of  urine  to  disease  of 
the  kidneys. 

J'riaplmH  is  common  when  the  disease  is  above  the  lumbar  enlargement. 

Optic  neiiritU  has  been  observed  in  a  few  cases.  It  seems  to  be  more 
common  in  the  diffuse  form,  and  there  is  reason  to  believe  that  it  may  be 
properly  regarded  as  caused  by  some  tosiemic  a^nt,  the  same  which  has  in 
these  cases  been  the  exciting  cause  of  the  myelitis. 

Trophic  disturbaiiie^  are  common.  The  temperature  of  the  skin  of  llie 
limbe  te  at  first  nused,  at  titnee  even  above  that  of  the  mouth.  This  may  l>e 
expliuned  by  the  interferejice  with  the  functions  of  the  sympathetic  vaso- 
motor nerves  through  their  connections  with  the  cord.  loiter  the  teniperu- 
ture  falls  below  normal.  The  nutrition  of  the  skin  suffers,  in  that  it  beconieti 
dry  and  harsh,  especially  when  there  is  atrophic  degeneration  of  the  muscles, 
and  the  least  pressure  is  liable  to  produce  bed-sores.  The  resistance  to  the 
electric  current  under  such  circumstances  is  so  great  ae  to  make  it  difKcult 
to  obtain  muscular  contractions  without  uBin|;  a  battery  of  high  electro- 
raotive  force,  and  to  lead  to  erroneous  observations  unices  careiiil  electrical 
measurements  are  made.  The  most  conmion  ceat  of  bed-sores  is  over  the 
sacrum.  These  should  be  carefully  watched  lor.  These  bed-sores  are  some- 
times raali^ant  in  character.  Sloughing  appears  suddenly  under  so  slight 
a  provocation,  such  as  pressure  of  a  hot-water  bottle,  as  to'  appear  sponta- 
neous, but  it  may  almost  always  be  attributed  in  part  to  on  ext^nal  cause,' 
although  such  causes  would  have  no  such  effect  m  healthy  persons.  Con- 
sequently such  lesions  are  properly  attributable  to  the  central  lesions.  The 
sloughing  may  involve  not  only  the  soft  parts,  but  even  the  bones  of  the 
spinal  column.  Such  complications  are  to  be  dreaded,  as  in  their  malignant 
form  they  mav  lead  to  great  destruction  of  the  tissues,  and  even  septicaemia 
and  death.  Cellulitis  in  the  lower  part  of  the  body,  eepei'ially  aoout  the 
bladder  and  rectum,  has  Iwen  obser\'ed  with  subcutaneous  emphj'sema 
(Gowere). 

Glklemaof  the  paralyzed  limbs  occurs,  and  is  pre«iumablydueto  vasomotor 
<listurbancee. 

Joint  disease,  resembling  somewhat  that  occurring  in  tabes,  has  been  ob- 
sen'ed*  following  traumatism.  A  case  in  which  spontaneous  fracture  of  the 
thigh,  without  pain,  occurred  has  come  under  my  observation.  The  myelitis 
in  this  case  followed  fracture  of  the  spine.  8uch  trophic  lenons  are  rare. 
Why  they  should  be  common  in  such  diseases  as  syringomyelia,  Morvan' a 
disease,  and  tabes,  and  so  infrequently  observed  in  myelitis,  is  not  plain,  un- 
l€«B  it  be  that  they  are  dejiondent  upon  changes  in  the  nerve-roots. 

(hntrartu.r'<»  ami  SjtiMin^.  The  spastic  condition  of  the  legs,  which  devcloja 
In  the  later  stage  of  the  disease  in  consequence  of  the  secondary  dwcending 
degeneration,  has  already  been  referred  to.  Although  ordinarily  9pasm  of 
the  extensors  preponderates  over  the  flexors,  occasionally  the  reverse  is  the 
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case.  Under  these  circumstances,  owing  to  the  continuous  flexion  of  the 
joints  and  the  subsequent  shortening  of  the  muscles,  contracture  develops 
and  the  limbs  become  fixed  in  a  flexed  position. 

Course  of  tlie  Disease.  The  disease  in  the  acute  form  reaches  its  height  in 
three  or  four  days  or  a  week.  In  the  subacute  form  this  period  is,  of  course, 
prolonged.  There  may  be  a  succession  of  distinct  acute  attacks,  during  which 
the  paralysis  becomes  more  profound  and  more  extended.  The  disease  may 
be  limited  to  the  segments  flrst  afiected,  or  may  extend  up  and  down  the 
cord.  In  the  former  case  the  disease  remains  stationary  for  a  variable  time, 
and  then  improvement  begins.  In  mild  cases,  after  a  week  some  change  for 
the  better  may  be  noticed.  In  severe  complete  lesions  a  year  may  pass  with- 
out improvement,  and  none  may  take  place  at  all.  Between  these  two  ex- 
tremes all  grades  may  be  observed.  W  hen  the  disease  extends  beyond  the 
segments  first  attacked  the  progression  upward  will  be  indicated  by  the 
paralysis  of  successive  muscles,  by  an  increase  in  the  area  of  anaesthesia,  or  by 
the  implication  of  more  reflexes.  Its  downward  extension  can  only  be  recog- 
nized by  the  condition  of  the  reflexes,  the  state  of  nutrition  and  electro- 
contractility  of  the  muscles,  and  the  condition  of  the  sphincters.  After  the 
disease  has  reached  its  height  its  course  is  slow,  unless  there  has  been  an 
early  extension  of  the  disease  into  the  centres  for  the  respiratory  muscles 
or  into  the  medulla  oblongata,  when,  of  course,  death  occtirs.  When  im- 
provement begins  some  return  of  sensation  is  usually  first  noticed,  and  often 
recovery  of  control  over  the  sphincters  is  among  the  earliest  signs.  Sensa- 
tion may  be  nearly  recovered  with  little  or  no  gain  in  motor  power,  and 
control  of  the  sphincters  may  be  established  while  considerable  paralysis 
persists.  Sometimes  recovery  is  complete,  but  months  must  be  counted 
upon  as  necessary  for  this  result,  and  sometimes  it  is  not  until  a  year  or  two 
have  passed  that  the  total  amount  of  improvement  that  will  be  attained  has 
taken  place. 

Though  considerable  improvement  is  not  incompatible  with  a  certain 
amount  of  increased  myotatic  irritability,  a  high  degree  of  spastic  condition 
is  a  bad  omen,  as  it  indicates  descending  degeneration  in  the  voluntary  motor 
tracts  in  the  cord.  Some  cases  pursue  a  relapsing  course.  This  is,  however, 
more  common  in  disseminated  myelitis. 

When  death  takes  place  it  Is  either  from  extension  of  the  disease  to  the 
respiratory  centres  or  to  the  medulla,  or  from  exhaustion  consequent  on  bed- 
sores, cystitis,  or  impaired  nutrition.  In  some  cases  there  may  be  a  general 
weakening  of  all  tne  vital  forces.  Death  may  take  place  in  consequence 
without  special  local  cause. 

Termination.  If  complete  recovery  does  not  occur,  various  secondary 
changes  usually  persist  in  the  cord  and  produce  characteristic  symptoms. 
The  principal  are:  1.  De»cendiug  degeneration,  with  resulting  spastic  paral- 
ysis of  a  greater  or  less  degree.  2.  Ascending  degeneration  along  the  posterior 
column,  producing  ataxia.  8.  The  disease  may  clear  up  from  the  white 
matter  and  leave  permanent  destructive  effects  in  the  anterior  gray  matter 
below.  In  such  cases  a  certain  amount  of  paralysis,  with  atrophy  and  loss 
of  electrical  reaction,  will  persist  in  certain  groups  of  muscles,  and  present  the 
api)earance  of  an  anterior  poliomyelitis.  In  all  these  cases,  if  the  patient  is 
seen  for  the  first  time  in  the  very  late  stages  of  the  disease,  only  very  careful 
inquiry  into  the  history  will  enable  us  to  recognize  the  origin  of  the  spinal 
condition. 

It  should  always  be  borne  in  mind  that  neither  motion  nor  sensation  may 
be  completely  recovered,  and  some  loss  of  both  and  some  weakness  of  the 
sphincters  may  persist  during  the  patient's  lifetime. 

Localization.     It  Is  often  important  in  traumatic  cases  and  those  secondary 
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to  processes  outside  the  cord  to  determine  the  localization  of  the  inflamma- 
tory focus,  including  its  lower  and  upper  limit.  The  main  points  to  be  relied 
upon  have  already  been  stated  and  ne^  not  be  repeated.  In  cases  of  partial 
myelitis  involving  the  lumbar  or  cervical  enlargements,  special  groups  of 
muscles  may  alone  be  paralyzed,  according  to  the  height  of  the  lesion  in  the 
cord ;  similarly  the  anaesthesia  may  be  limited  to  special  areas.  The  reflexes 
m^  also  be  differently  affected.  A  careful  study  of  Figs.  1 95  and  1 96,  Chapter 
XX.,  will  enable  one  to  locate  the  site  of  the  lesion.  But  it  must  be  borne 
in  mind  that  our  knowledge  of  the  localization  of  spinal  functions  is  only  ap- 
proximately correct,  and  we  cannot  count  upon  absolute  accuracy.  Further- 
more, the  evidence  we  have  points  to  the  fact  that  the  various  groups  of  cells 
corresponding  to  the  different  sets  of  muscles  have  their  seat  in  several 
spinal  segments,  and  the  injury  of  one  segment  may  only  weaken  without 
sibsolutely  paralyzing  the  corresponding  muscles. 

The  accompanying  table  shows  the  principal  symptoms  present  in  lumbar, 
dorsal,  and  cervical  myelitis. 


ParalysiB. 


Sensation. 


Atrophy. 


Electrical 
reaction. 


Bladder. 


Bowels. 


Reflexes, 
taperflcial. 

Reflexes, 
deep. 

Priapism. 


I 


Lumbar  myelitis. 


Paraplegia. 


Pains  in  legs,  or  girdle 
pains  around  loins ;  by- 
persestbetic  zone  around 
loins;  ansesthesia  of  1< 
complete  or  uneven  di 
tribution. 

Of  legs. 


'IE- 


R.D.  inatropbied  muscles; 
or  in  mild  cases  quanti> 
tative  diminution. 


Incontinence  from  paral- 
ysis of  sphincter. 


Incontinence  firom  paral- 
ysis of  sphincter,  dis- 
guised by  constipation. 

Lost. 


Lost. 
Absent. 


Dorsal  myelitis. 


Cervical  myelitia. 


1.  Dorsal,  abdominal,  and    Neck  muscles,  diaphragm, 
intercostal  muscles  ac-       arms,  trunk,  and  legs, 
cording  to  height  of 
lesion.    2.  Legs.  i 


Girdle  pain  and  bjrper- 
sesthetic  zone  between 
ensiform  cartilage  and 
pubes. 


Of  dorsal  and  abdominal 
(and  intercostal  muscles, 
not  subject  to  examina- 
tion) corresponding  to 
height  of  lesion  ;  some- 
times mild  and  slow  of 
legs. 

R.  D.  in  dorsal  and  ab- 
dominal muscles;  slight 
quantitative  changes 
only  in  1^^  when  wast- 
ed. 

Retention,  or  intermittent 
incontinence  fh>m  re- 
flex action ;  later  from 
overflow.  Cystitis  com- 
mon. 

Involuntarv  evacuation 
ftDrn  renex  spasm,  or 


Hyperaesthesia  ani^  pains 
in  certain  nerve  distri- 
butions of  arms ;  below 
this  ansestbesia  of  anna, 
body,  and  legs. 


Atrophy  of  neck  musdei 
(rare)  or  more  commool  j 
of  arms. 


R.  D.  in  atrophied  mnscles. 


Same  as  in  dorsal  myelitis. 


constipation. 


Same  as  in  donal  myelitis. 


Temporary  loss,  then  ra-    Same  as  in  dorsal  myelitis. 


empo] 
pidii 


increase. 

Temporary  loss,  then  slow  I  Same  as  in  dorsal  myelitis, 
increase. 


Often  present. 


!  Often  present. 


Diagnosis.  Typical  caser*  of  acute  transverse  myelitis  are  easily  diagnosed. 
It  is  only  in  the  mild  or  partial  form  that  there  may  be  a  question  of  the 
diagnosis.  Great  difficulty  may  then  be  met  with.  Chief  reliance  must  be 
placed  upon  a  rapidly  (level()ping  paralysis,  with  loss  of  sensation  and  loss  of 
control  of  the  sphincters.  Further  than  this  it  is  not  necessary  to  repeat 
what  has  already  been  said.     Here  can  only  be  mentioned  the  diseases  with 
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which  transverse  myelitis  is  most  likely  to  be  confused  and  a  few  of  the 
principal  symptoms  which  will  serve  as  the  most  useful  guides.  A  knowl* 
edge  of  the  diseases  themselves  will  alone  enable  us  to  make  the  diagnosis  in 
doubtAil  cases. 

The  principal  diseases  from  which  acute  transverse  myelitis  is  to  be  dis- 
tin^ished  are :  Central  myelitis,  poliomyelitis,  disseminated  myelitis,  hem- 
orrhage, embolic  or  thrombotic  softening,  multiple  neuritis,  neuritis  of  the 
sacral  plexus,  Landry's  paralysis,  spinal  meningitis,  and  hysterical  paralysis. 

The  distinction  from  central  mvelitis  is  difficult.  The  latter  is  the  most 
malignant  form  that  occurs,  and,  "being  an  inflammation  of  the  gray  matter 
and  extending  up  and  down  the  cord  for  a  considerable  distance,  produces 
more  difilise  symptoms. 

It  may  be  suspected  when  symptoms  indicative  of  an  intense  myelitis 
develop,  attended  by  fever  and  by  signs  of  damage  to  the  trophic  centres  of 
the  muscular  system  through  a  considerable  vertical  extent  of  the  cord.  A 
focal  central  myelitis  sometimes  follows  trauma.  In  such  cases  there  may 
be  the  dissociation  of  sensation,  combined  with  limited  atrophy  of  certain 
muscular  groups,  such  as  is  observed  in  syringomyelia,  or  the  atrophy  and 
paralysis  may  alone  be  present  without  sensory  loss.  I  have  observed  two 
instances  of  such  a  focal  myelitis,  and  a  few  have  been  reported  in  the 
journals. 

In  poliomyelitis  sensation  is  not  affected,  the  sphincters  escape,  and  there  is 
no  girdle  pain  or  bed-sores.  Hemorrhage  need  only  be  confounded  with  the 
apoplectic  form.  In  cases  of  such  sudden  onset  it  is  difficult  to  make  the 
distmction,  but  we  shall  rarely  go  wrong  if  we  assume  the  occurrence  of  some 
hemorrhage;  further,  in  hemorrhage  severe  pain  is  much  more  prominent, 
and  when  present  would  be  sufficient  to  make  the  distinction. 

The  distinction  from  disseminated  myelitis  must  be  based  upon  the  fact 
that  the  symptoms  in  this  form  are  more  mixed  and  indicative  of  foci  of  in- 
flammation scattered  through  the  cord.  Instead  of  the  compact  symptoms 
indicative  of  disease  of  one  or  two  segments,  the  sensory,  paralytic,  and 
other  phenomena  will  be  more  scattered  and  appear  as  paralysis  of  distinctly 
separated  groups  of  muscles,  patches  of  anaesthesia,  more  or  less  irregularly 
distributed.  When  the  foci  of  inflammation  are  numerous,  so  as  to  produce 
a  coalescence  of  the  symptoms,  the  differentiation  may  be  difficult. 

In  multiple  neuritis  there  is  rarely  paralysis  of  the  sphincters,  nor  is  there 
a  girdle  pain,  hj'persesthesia,  or  bed-sores.  Loss  of  sensation  is  never  so  pro- 
found as  is  sometimes  the  case  in  myelitis.  The  paralysis  is  less  rapid  in 
development,  and  in  some  forms  of  neuritis  the  grouping  of  the  paralysis  is 
characteristic ;  that  is,  the  extensors  are  principally  affected.  On  the  other 
hand,  in  myelitis,  there  is  no  tenderness  of  the  muscles  or  nerves,  and  the 
pain  is  not  so  excessive.  Neuritis  of  the  sacral  plexus  Ls  distinguished  by 
the  severity  of  the  pain  and  tenderness  of  the  plexus  to  the  touch  on  vaginal 
or  rectal  examination.  The  sphincters  are  less  likely  to  be  affected.  The 
history  of  traumatism,  such  as  labor  with  or  without  instni mental  delivery, 
or  coexisting  pelvic  disease,  is  an  important  aid  to  diagnosis.  When  due  to 
the  former  cause  the  neuritis  generally  involves  the  lumbo-sacral  cord,  and 
the  paralysis  is  generally  limited  to  the  muscles  supplied  by  the  external 
peroneal  nerve. 

In  Landry's  paralysis  there  is  an  absence  of  sensory  disturbances  of  all 
kincbt,  the  sphincters  are  not  involved,  there  is  no  atrophy,  and  all  the  re- 
flexes are  lost. 

In  meningitis  there  is  usually  muscular  spasm,  pain  and  fever  are  more 
prominent,  and  the  sphincters  are  not  affected. 

Hysterical  paralysis  is  liable  to  be  mistaken  for  myelitis  only  when  it  is  of 
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the  paraplegic  type.  It  may  be  distinguished  by  the  absence  of  atrophy,  of 
changes  in  the  electrical  reactions  of  the  muscles,  and  of  trophic  changes  in  the 
skin.  Sensation  is  not  generally  affected  in  hysterical  paraplegia,  though  the 
reverse  is  the  case  in  hysterical  hemiplegia.  Marked  changes  in  the  reflexes 
are  less  likely  to  be  observed,  and  hysterical  stigmata  may  be  found  else- 
where. 

Prognosis.  Almost  any  case  of  myelitis  must  be  regarded  with  consid- 
erable apprehension,  from  the  point  of  view  of  recovery,  though  not  neces- 
sarily so,  so  far  as  danger  to  life  is  concerned.  The  more  complete  the 
paralysis  and  loss  of  other  Unctions  of  the  cord  the  less  likelihood  of  complete 
recovery,  and,  vice  versa,  the  milder  the  paralysis  the  greater  the  possibility 
of  recovery.  Complete  recovery  is  not,  however,  incompatible  with  total 
abolition  of  function  of  a  diseased  spinal  segment.  A  tendency  for  the  in- 
flammation to  spread  up  or  down  the  cord  is  an  unfavorable  sign.  Complete 
recovery  is  not  infrequent,  though,  as  a  rule,  some  motor  weakness  or  other 
disturbance  of  frinction  is  apt  to  remain.  The  longer  the  paralysis  has  lasted 
and  the  more  extensive  the  inflammation  longitudinally  in  the  cord,  the  less 
the  chance  of  recovery ;  but  all  hope  of  recovery  should  not  be  abandoned 
until  a  year  or  more  has  elapsed.  The  danger  to  life  is  greatest  when  the 
myelitis  is  in  the  cervical  region,  on  account  of  inflammation  extending  to 
the  respiratory  centres,  when  death  necessarily  ensues.  In  other  cases,  death 
may  occur  from  exhaustion,  especially  when  bed-sores  and  severe  cystitis  are 
present.  Disease  of  the  kidneys,  due  to  retention  of  the  urine,  is  also  an 
unfavorable  and  dangerous  condition. 

A  favorable  symptom  is  the  early  return  of  slight  voluntary  power. 

Treatment.  The  treatment  of  acute  myelitis  is,  for  the  most  part,  empiri- 
cal. Individual  cases  vary  so  widely  in  the  intensity  of  the  inflammatory 
process,  and  consequently  in  the  amount  of  the  resulting  necrosis,  in  the 
cord,  that  it  is  impossible  to  make  a  comparative  estimate  of  the  value  of  any 
special  treatment.  When  such  varving  conditions  are  present  it  is  impos- 
sible to  obtain  comparative  statistics,  or  to  determine  with  certainty  the 
amount  of  benefit  derived  from  any  particular  treatment.  When  the  necrosis 
is  extreme  and  the  cord  totally  destroyed  through  its  whole  transverse  ex- 
tent, recovery  under  any  treatment  must  be  hopeless.  When  the  inflamma- 
tory process  is  slight,  there  is  a  tendency  toward  spontaneous  recovery.  Be- 
tween these  two  extremes  there  are  all  grades.  The  difficulty  is  enhanced 
from  the  fact  that  from  the  degree  of  paralysis  and  other  symptoms  present, 
we  cannot  always  infer  the  amount  of  actual  destruction  present.  Various 
remedies  have  been  recommended,  according  to  the  theories  maintained  as  to 
the  nature  of  the  necrotic  process.  Ergot,  wet  cups  to  the  spine,  and  counter- 
irritation  have  been  recommended  on  the  principle  that  the  disease  is  con- 
gestive in  nature  from  the  outset.  They  may  be  of  value  at  times,  but  the 
success  derived  from  their  use  has  not  been  such  as  to  give  confidence  that 
they  affect  the  course  of  the  disease.  In  cases  clearly  traceable  to  cold  they 
may  be  of  some  value.  When  cold  is  the  cause,  the  recommendation  that 
the  patient  should  at  once  be  placed  in  a  warm  bath  is  rational,  and  should 
be  tried.  To  be  of  any  value  it  must  be  used  early  during  the  congestive 
stage.  The  ])ath  should  not  be  too  hot,  slightly  under  90®,  and  the  patient 
left  in  long  enough  to  produce  a  decided  effect  on  the  peripheral  circulation. 
It  is  reconmiended  that  the  bath  should  be  given  daily  for  several  days  in 
succession,  but  it  is  doubtful  whether  any  gooa  that  might  be  accomplished 
would  not  be  neutralized,  after  the  first  day  or  two,  by  the  necessary  disturb- 
ance  of  the  paralyzed  patient.  Spitzka  has  suggested  that  as  acute  myelitis 
frequently  follows  exposure  of  the  lower  extremities,  and  not  of  the  back,  to 
cold,  and  as  the  spinal  cord  is  therefore  vulnerable  to  influences  afiecting 
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the  distal  distribution,  that  we  may  with  plausibility  affect  the  cord  for  good 
through  the  same  channels.  He  therefore  recommends  the  use  of  derivation, 
counter-irritation,  etc.,  to  the  legs  rather  than  to  the  back.  He  thinks  he 
has  obtained  good  results  by  this  method.  Both  cold  and  hot  applications 
to  the  spine  have  been  recommended  by  different  writers.  Cold  is  applied  in 
the  form  of  Chapman's  ice-bags,  and  if  employed  should  be  applied  contin- 
uously for  a  number  of  hours  at  a  time. 

Strychnine  has  been  highly  recommended  by  some,  while  others  deny  that 
it  has  any  effect  upon  the  disease.  In  severe  cases,  where  there  is  consid- 
erable necrosis,  it  would  certainly  be  futile  to  expect  it  to  have  any  favorable 
influence ;  while  in  mild  cases  it  is  difficult  to  determine  how  much  of  the 
recovery  is  due  to  the  drug.  In  the  last  class  of  cases  only  could  we  expect 
any  benefit,  and  if  given  should  be  administered  in  large  doses,  sufficient 
almost  to  produce  its  physiological  effect. 

But  if  the  beneficial  effect  of  drugs  is  problematical,  we  can  at  least  do 
much  to  prevent  the  disease  being  aggravated  by  injudicious  care.  The 
patient  should  be  at  once  put  to  bed,  and  not  be  allowed  to  sit  up  or  walk 
about,  even  if  he  retains  sufficient  muscular  power  to  do  so.  Physiological 
and  physical  rest  is  to  be  absolutely  enjoined,  and  the  patient  not  subjected 
to  unnecessary  movement.  It  has  \)een  urged  that  the  back  should  not  oe  the 
lowest  part  of  the  body,  and,  therefore,  that  the  patient  should  either  lie  on  his 
side  or  in  the  prone  position.  Whether  the  results  obtained  by  keeping  the 
body  in  these  postures  are  sufficient  to  oflfeet  the  discomfort  to  the  patient  is 
a  question.  Lying  on  the  side  is  the  more  easily  accomplished,  and  much 
assistance  may  oe  derived  by  a  board  supporting  the  back.  In  cases  due  to 
syphilis  iodide  of  potash  should  be  given,  although  it  is  true  that  in  a 
mmority  only  of  them  has  it  a  specific  effect.  When  a  gumma  is  present  it 
is  of  value,  as  it  is  elsewhere.  It  should  be  given  in  increasingly  large  doses 
until  one  or  two  drachms  are  taken  three  times  a  day.  Under  these  heroic 
doses  the  poisonous  effects  should,  of  course,  be  carenilly  watched  for. 

When  the  myelitis  is  due  to  caries  of  the  spine,  extension  should  be 
applied  according  to  surgical  principles.  Under  this  treatment  even  ex- 
treme cord  symptoms  usually  subside  and  excellent  results  are  obtained. 
Guttmann  reports  two  cases  of  pressure  myelitis  from  caries  treated  by  sus- 
pension with  great  relief  and  improvement.  Extension  and  rest  in  bed, 
nowever,  are  preferable. 

The  necessity  of  taking  early  measures  to  prevent  the  formation  of  bed- 
sores and  cystitis  cannot  be  insisted  upon  too  strongly.  By  neglecting  pre- 
cautions to  this  end  until  these  complications  have  developed,  the  physician 
will  only  increase  his  own  care,  as  well  as  the  suffering  of  his  patient.  Bed- 
sores and  cystitis  are  often  the  cause  of  a  fatal  issue.  The  portions  of  the 
body  on  which  pressure  comes  should  be  kept  scrupulously  clean  and  guarded 
as  much  as  possible  from  pressure.  The  skin  should  be  carefully  watched 
for  the  first  sign  of  necrosis,  and  daily  washed.  Bathing  with  alcohol  and 
water  is  useful.  When  bed-sores  have  developed,  they  should  be  thoroughly 
and  systematically  treated,  according  to  surgical  principles.  Antiseptics 
should  be  employed  with  a  view  to  both  healing  and  the  prevention  of  septi- 
caemia. Stimulant  lotions,  such  as  myrrh-wash  and  iodoform,  are  often  of 
value.  Hammond's  galvanic  plates  deserve  a  trial.  A  water-bed  is  one 
of  the  best  appliances ;  it  should  be  covered  with  a  sheet.  The  paralyzed 
parts  should  be  kept  warm,  but  care  should  be  taken  that  a  hot-water  bag 
and  bottles  should  not  he  at  too  high  a  temperature,  its  a  degree  of  heat  which 
would  be  harmless  to  a  sound  skin  will  sometimes  produce  a  slough.  I  have 
known  severe  sloughs  to  be  caused  unwittingly  in  this  way. 

Retention  of  urine  requires  equal  care.     The  urine  should  be  drawn  regu- 
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larly  with  a  catheter,  extra  care  being  taken  to  see  that  the  instrument  is 
thoroughly  aseptic.  When  constant  incontinence  is  present  a  urinal  may 
be  employed  with  males,  although  care  must  be  used,  as  the  friction  of  the 
vessel  sometimes  causes  sloughs.  Growers  recommends  the  use  of  large  pads 
of  absorbent  cotton  or  oakum  instead  of  a  urinal.  The  wool  or  cotton  should 
be  changed  as  often  as  saturated.  If  cystitis  occurs,  it  must  be  rigidly  treated 
on  surgical  principles. 

In  the  later  periods  of  the  disease  the  patient's  general  strength  and  nutri- 
tion should  be  built  up  with  tonics,  nutritious  food,  etc.  At  this  period  of  the 
disease,  when  repair  is  going  on,  the  return  of  sensation  is  often  nastened  by 
the  judicious  stimulation  of  the  sensory  nerves  by  a  gentle  faradic  current. 
The  condition  of  the  muscles,  when  soft  and  flabby,  may  be  improved  by 
massage  and  electrical  stimulation. 

Chronic  Myelitis.  Chronic  myelitis  may  be  the  sequel  of  a  previous 
acute  process,  which,  instead  of  subsiding,  takes  on  a  chronic  coui^,  or  it 
may  originate  in  the  chronic  form.  The  first  type  may  for  convenience  be 
termed  secondary,  and  the  latter  primary.  Like  acute  myelitis,  it  may  be 
transverse,  disseminated,  or  more  or  less  difilised.  The  transverse  is  the  most 
common  form. 

Antomically  chronic  myelitis  differs  from  the  acute  process  in  the  greater 
prominence  of  the  growth  of  interstitial  tissue,  the  absence  of  much  vascular 
change,  and  the  comparatively  slight  amount  of  softening  of  the  substance 
that  takes  place,  at  least  in  that  form  which  is  chronic  from  the  be^nning. 
In  consequence  of  the  development  of  interstitial  tissue  the  disease  is  some- 
times described  as  sclerosis  of  the  cord,  and  resembles  in  its  anatomical  ap- 
pearance the  system  scleroses,  with  the  difference  that,  instead  of  the  process 
being  limited  to  certain  tracts  in  the  cord,  it  invades  the  whole  substance, 
spreading  from  a  primary  focus  to  the  adjoining  structures. 

As  a  primary  aisease  chronic  myelitis  is  as  comparatively  rare  as  the  sys- 
tem scleroses  are  common.  During  an  experience  of  over  ten  years  in  the 
clinic  for  nervous  diseases  at  the  Boston  City  Hospital  I  can  recall  but  few- 
cases  of  the  primary  form  which  could  be  properly  diagnosed  as  chronic 
myelitis. 

Etiology.  The  most  common  causes  are  a  previously  acute  mvelitis,  com- 
pression (caries,  tumor,  etc.),  hemorrhage,  and  a  traumatism  whick  has  caused 
a  bruising  of  the  cord  or  membranes.  As  a  primary  disease  it  may  be  due  to 
syphilis,  which  induces  sclerosis  of  the  vessels  and  interstitial  inflammation. 

Kepeated  exposure  to  cold  is  generally  acknowledged  to  be  an  effective 
CAUse.  The  disease  may  be  excited  by  the  extension  of  inflammation  from 
adjoining  structures ;  hence,  it  may  follow  chronic  meningitis.  Under  .such 
conditions  the  inflammatory  process  extends  into  the  cord,  along  the  pro- 
cesses of  the  pia  mater,  after  which  the  myelitis  may  take  on  an  independent 
course.  We  thus  have  a  meningo-myelltiM,  By  some,  chronic  myelitis  is 
thought  to  l>e  the  direct  sequel  of  an  ascending  neuritis,  as,  for  example,  a 
neuritis  of  the  sacral  plexus  following  injury  in  childbirth.  Traumatism, 
or  so-called  "  spinal  concussion, '*  is  said  to  be  a  cause ;  but  in  such  cases  the 
myelitis  is  probably  always  secondary  to  a  small  hemorrhage  within  or  around 
the  cord,  or  to  a  bruising  of  the  cord  itself  by  temporary  dislocation  of  the 
vertebne  with  spontaneous  reduction.  Dislocations  of  this  kind  are  more 
common  than  is  generally  supposed.  Alcoholism  is  a  common  cause,  and 
some  cases  have  been  ascribed  to  the  poison  of  infectious  diseases  and  gout 
(Gowers ). 

Pathological  Anatomy.  The  morbid  process  consists,  in  the  main,  of  a 
destruction  of  the  nervous  elemental  and  a  proliferation  of  the  interstitial  tis- 
sues*.    In  the  white  substance  the  myelin  of  the  nerve-fibre  disappears,  while 
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a  firet  the  aiis-cylindere  pereist  au<l  ap]>ear  imb^deil  in  the  pro li feruling 
MBTffiia  li^iuee.  Th«  iiuclei  of  ihis  neuroglia  ore  much  increased  in  num- 
kn,  aa<l  konoog  other  varieties  of  oell§  "sjiider  cells"  are  found  with  their 
imf  [iroc«i«eci  exteadiiig  into  and  contributing  to  the  formation  of  the  con- 
■tiTit-tMBu^  growth.  The  trabecuhe  of  connective  lieeue  become  thiefc- 
oeduiil  liir  oi>nuat  tielworb  of  iotemtitial  tissue  euormot^ly  iacreaeed  in 
aanotit.  TliL-  nutv  apfiear  as  dbrillary  or  amorpfaoue  mutfrial.  Later  the 
■lit-crlindef^  duappc^r  and  nothing  \»  leA  of  the  nervous  structures,  but  in 
Aiir  pla4K»  is  found  shrunken  connective  ti^ue.  The  bloodveeeels  take  port 
■  the  pnirew ;  their  walls  become  studded  with  nuclei  and  thickened,  and 
thor  lumm  beoomcs  diminished  and,  il  mav  be,  occluded. 

Id  tbe  Kraj  substance  changes  pmctically  of  the  same  kind  take  place,  and 
tmth  in  tlie  detraction  and  disappearance  of  the  celh<.  The  pia  mater  mar 
lake  part  m  tbe  proees  if  the  di^iease  reach^  the  surface  of  the  cord,  or  it 
tnr  DC  ihr  etarting-poinl  of  tlie  inflammation- — -meniDgo-mvelilts.  The  piu 
B  iKeiJ  thickened  over  tbe  diseased  areas  and  trabecuhe  of  the  cwnnectivc 
linw  extend  iotu  the  cord  Irotu  the  imrroundtog  thickeued  membrane. 
The  eooeeqtienceB  of  these  changes  in  the  nucrowopic&l  appearauce  of  the 
«*1  lUe  to  cnre  to  tke  naked  eve  a  grar  and  discolored  look  In  the  cut  sur- 
iHt  of  the  wfrcted  |wn.whichie  hanlcr  than  normal.  The  cord  ia  ghninken, 
•iaedam  twt  btue  more  than  one-half  iU  normal  size,  and  ila  contour  mi^ 
A^WB.  Tbe  wboH  tlicknew  of  the  cord  may  be  more  or  lem  involved, 
tkngh  tbe  whole  diameter  is  not  afl«cted  with  equal  intensity,  while  veni- 
OtOy  the  diwaw  nrnv  be  limited  to  one  or  two  segments.  .Secondar}-  ascend- 
ag  aad  deMending  bcI^^mw  develop  according  to  the  u^ual  laws  and  pro- 
dom  their  ehMUteriMic^  sympionu. 

HfBipta^M.  The  •jrmptous  of  chronic  myelitis  are  ^mihir  in  their  ^up- 
iag  to  those  of  the  rabecute  or  acute  form.  They  differ  principally  m  the 
fa^  that  ther  are  slower  in  their  development,  and  therefore  a  much  longer 
tiaic  clajiMM  f>e<'"ire  the  d'ti-a.-k-  has  aitatuiii  'n>'  ivjiical  dt-velotinienl.  and  the 
aftctioQ  may  in  the  early  stages  bear  more  or  less  resemblance  to  other  spinal 

Instead  of  a  rwidly  developing  paralysb  which  compels  the  patient  to  take 
to  his  bed,  he  is  able  to  go  about  tor  a  long  time  pumiing  his  ordinary  voca- 
Don,  and  complaining  only  of  weakness  and  heavy  feelings  in  the  affected 
Gmbe.  He  notices  that  his  legs  feel  heaw  and  are  eflsilv  tired,  and  this  mav 
exHt  for  months,  or  evoi  years,  before  the  paresis  has  developed  to  so  great  an 
extent  that  he  cannot  get  about.  (See  Fig.  172.)  Seu.-H>r>-  disturbances  are 
aim  complained  of,  but  they  are  not,  as  a  rule,  so  marked  ss  the  loss  of  power. 
Tlwre  may  be  nagging  pains,  not  sufficiently  intense  to  be  a  source  of  great 
KiSering  or  to  call  for  opiates,  but  sufficient  to  be  annoying  and  a  source  of 
diecomfort.  Various  forme  of  parseslbe^iie  also  occur  in  the  form  of  Dumb- 
aem,  pin-and- needle  feelings,  etc.  Later,  loss  of  sensation  develops,  which 
maT  at  first  be  confined  to  limited  areas  of  the  limbs  and  body.  The  inten- 
HtT  of  tbe  anxrthesia  varies,  but  it  u  rarely  as  great  a^  in  the  acute  form,  in 
which  it  is  as  prominent  as  the  accompanying  paresk.  When  the  myelitis 
extends  forward  into  the  anterior  ctimua,  atr<)phy  of  the  muscles  is  added  to 
tlw  fvmptom  group.  This  atrophy  is  u.-<uallv  irregular  in  its  distribution,  and 
'f  likely  to  be  limited  to  certain  groups  ot^  muscles  arising  from  one  or  two 
wgments  of  the  cord  into  which  tbe  myelitis  has  estended.  The  refle.tes 
pMKDg  through  the  cord  below  the  lesion  are  incre&'^e'l,  while  those  sub- 
■CTved  bv  the  dLaeased  area  are  diminished  or  lost.  S)me  lo«  of  control 
over  tbe  bladder  and  bowels  is  likely  to  (wx-ur;  the  |>atient  may  experience 
a  difficulty  in  retaining  the  urine  or  L-ompletely  emptying  the  bladder.  Some 
ataxy  may  be  present  from  damage  to  tbe  posterior  columns.     Sooner  or 
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later  there  are  grouped  tugetlier  all  the  siyniptonis  that  point  to  the  involve- 
ment of  the  different  structures  of  the  cord,  motor,  sensory,  trophic,  etc.,  and 
which  indicate  that  the  diseode  vt  not  limited  to  aov  one  eyatem,  ae  ill  the 
other  chronic  degenerative  diseases.  A.»  the  disease  is  slow  in  its  development, 
it  is  evident  that  for  a  time  the  inflammatory  process  will  be  limited  to  certain 


parts  of  the  eord,  and  thus  the  disease  may  temporarily  simulate  the  difler- 
enl  system  diseases,  especially  primary  spastic  paralyais  and  chronic  polio- 
myelitis. When  the  pyramidal  tracts  are  principally  implicated  there  will 
be  marks  of  spustic  paralysis,  with  the  usual  exaggeration  of  the  reflexes, 
etc. ;  but  a  careful  examination  will  show  that  the  sensory  and  other  elements 
are  more  or  less  affected,  and  the  later  progreas  of  the  disease  will  make  it 
clear  that  the  cord  is  traDS^'e^Bely  affected.  In  the  disseminated  form,  where 
there  are  a  number  of  diseased  foci  scattered  through  the  cord,  all  poaalble 
combinations  of  symptoms  may  be  present,  and  when  the  symptoms  of  the 
different  foci  liise  together  they  may  present  the  picture  of  a  transversv 
lesion.  When  atrophy  of  the  muscles  is  present,  electrical  changes  will  l>e 
found,  usually  a  simple  diminution  of  contractility  to  both  faradic  and  gal- 
vanic current*.  Some  qualitative  changes  may  sometimes  be  found,  or  with 
the  loas  of  faradiam  galvanic  contractility  maj'  be  maintained  or  diminished. 

For  a  further  description  of  the  svmptonis  the  reader  is  referreil  to  lht« 
account  of  acute  an<l  subacute  myelitis,  bearing  in  mind  that  the  chief  dif- 
ference is  the  more  gradual  development  of  the  symptoms. 

Erb  has  dcl^cribed.  under  the  name  "  syphilitic  spinal  jiaralyais,"  a  group  of 
symptoms  which  he  considers  pathognomonic  of  myelitis  when  due  to  s>-philia. 
f'or  a  description  of  this  affection  the  reader  is  referred  to  the  section  ou 
Spinal  Syphilis  in  Chapter  XXIV. 

OooTse  ood  Termination  of  tha  Disflom.  .Va  has  been  said,  the  course  of 
chronic  myelitis  is  usually  stow,  extending  over  many  years,  bnl  it  is  gener- 
ally progressive,  though  there  may  he  stationary  perioils.  It  mav  cease  in 
its  progress  at  auy  iierind.  The  perioils  of  cessation  may  be  followHl  by 
periods  of  comparatively  rapid  increase  of  the  symptoms.  It  may  remain 
stationary  for  a  long  period  of  time.  Death  may  take  place  from  involvt- 
ment  of  the  medulla,  in  rare  cases  from  l>ed-«ores,  more  commonly  from 
intflFcurrent  disease. 
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Prognods.  It  must  always  be  difficult  to  forecast  the  future  in  any  indi- 
vidual case,  at  least  without  watching  its  progress  for  some  little  time.  In 
the  great  majority  of  cases,  so  far  as  complete  recovery  is  concerned,  the 
prognosis  must  be  unfavorable.  After  sclerosis  has  been  established  the  im- 
possibility of  removing  it  is  apparent,  but  there  is  always  a  possibility  of  the 
inflammatory  process  stopping  at  any  time,  even  if  we  cannot  say  of  being 
arrested  by  treatment,  and  when  tnis  has  taken  place  it  is  possible  that 
there  may  be  an  amelioration  of  the  symptoms  and  considerable  restitution 
of  the  lost  functions.  We  can  easily  understand  how  this  can  occur  by  sup- 
posing restoration  of  the  myelin  in  the  fibres  which  still  retain  their  axis- 
cylinders,  and  a  regeneration  of  the  axis-cylinders  which  have  undergone 
only  the  first  stages  of  atrophy.  It  may  also  be  assumed  that  nerve-cells 
that  are  only  degenerated,  not  destroyed,  may  recover  their  normal  con- 
dition, but  such  nerve  structures  as  are  absolutely  destroyed  and  have  their 
places  replaced  by  hypertrophied  neuroglia  tissue  are  lost  forever.  It  is  pos- 
sible also  that  the  functions  of  the  destroyed  fibres  may  be  more  or  less  car- 
ried on  by  other  tracts,  and  in  this  way  a  certain  amount  of  restitution  of  the 
fiinctions  be  obtained.  We  know  this  obtains  in  some  cases  of  posterior 
sclerosis,  in  which  there  has  been  a  disappearance  of  ataxy  and  other  symp- 
toms, although  the  autopsy  has  shown  the  persistence  of  tne  sclerosis  01  the 
posterior  columns. 

The  disease  is  not  necessarily  progressive,  and  long  stationary  periods 
occur  in  which  little  or  no  change  can  be  discovered  in  the  symptoms.  It 
may  lead  to  death  in  the  course  of  years,  varying  in  individual  cases  from 
three  to  twenty  (Spitzka).  When  the  disease  is  comparatively  intense  in  its 
development,  even  though  it  is  of  limited  extent,  the  prognosis  is  worse  than 
when  the  disease  is  more  extensive  in  its  distribution  and  mild  in  its  course. 
It  is  also  more  dangerous  to  life  when  it  is  located  in  the  lumbar  enlarge- 
ment, where  it  is  more  likely  to  occasion  bed-sores,  cystitis,  etc. 

When  in  the  upper  cervical  enlargement  there  is  danger  to  life  from  in- 
volvement of  the  respiratory  centres ;  and  in  any  case  when  the  lesion  has 
become  transverse,  or  approximately  so,  there  is  always  danger  from  the 
exhaustion  which  usually,  sooner  or  later,  supervenes  in  such  cases. 

In  cases  due  to  syphilis  (Erb's  type)  there  is  a  tendency  toward  improve- 
ment under  specific  treatment. 

Diagnosis.  The  principal  and  more  common  diseases  from  which  chronic 
myelitis  must  be  differentiated  are  spastic  paralysis,  chronic  poliomyelitis, 
progressive  muscular  atrophy,  compression  from  caries  or  tumor.  It  is  only 
in  the  early  stages  that  the  disease  is  likely  to  be  mistaken  for  primary 
spastic  paralysis.  Sensory,  atrophic,  and  other  symptoms  indicative  of  in- 
volvement of  other  parts  of  the  cord  than  the  pyramidal  tracts  will  clear  up 
the  diagnosis.  When  the  chief  incidence  of  tne  inflammatory  process  falls 
upon  the  anterior  cornua  the  disease  may  resemble  chronic  poliomyelitis, 
wnich  by  some  is  considered  a  special  variety  only  of  chronic  myelitis,  while 
others  consider  it  a  distinct  affection.  The  atrophy  in  chronic  myelitis  is 
more  irregular  in  distribution  and  associated  with  sensory  and  other  symp- 
toms. The  development  of  paralysis  in  parts  below  the  level  of  the  cord 
lesion,  with  spastic  symptoms  showing  the  involvement  of  the  pyramidal 
tracts,  will  be  a  sufficient  indication  that  the  disease  is  not  limited  to  the 
anterior  cornua. 

Progressive  muscular  atrophy  is  more  likely  to  be  confounded  with  the 
disease  under  consideration,  but  the  indication  of  damage  to  other  struc- 
tures in  the  cord,  such  as  pain,  loss  of  sensation,  and  paresis  of  the  sphincters, 
will  sooner  or  later  afford  a  sufficient  basis  for  distinction. 

In  compression  from  caries  the  presence  of  spinal  deformity  will  usually 
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be  sufficient,  though  with  caries  there  is  apt  to  be  »otDe  myelitis,  which  takes   | 
on  a.  chrouie  course.     AVith  tumor?  the  pain  is  much  more  iDteDse,  and  iu  ■ 
large  proportion  of  cases  there  is  marked  spasm  or  rigidity  of  the  rauselea. 
These  symptoms  of  irritation  are  apt  to  precede  those  indicative  of  damage. 

At  times  symptoms  similar  to  those  of  myelitis  may  he  caused  by  chronic 
pachymeningitis  and  leptomeningitis  and  ataxic  paraplegia.  The  reader  ia 
referred  to  the  description  of  those  diseases  for  the  purpose  of  diagnosis. 

Treatment.  We  may  set  before  ourselves  the  fact  that  we  cannot  remove 
the  iiitcn^titiul  tissue  that  haf  been  formed,  nor  restore  nen'e  structures  that  . 
have  been  destroyed,  hut  the  possibility  of  arresting  the  disease  and  thereby 
saving  such  neural  structures  as  have  not  been  destroyed,  and  giving  an 
opportunity  to  those  only  partially  disabled  to  recover  their  normal  condition, 
is  one  that  should  always  he  entertained.  At  the  outset  it  is  desirable  to 
search  for  such  causes  as  seem  likely  to  have  in  any  individual  case  incited 
the  disease,  and  may  be  still  acting,  and  to  remove  the  patient  from  their  ' 
inHuence,  even  though  we  may  not  have  scientiiie  certainty  that  thcv  are  the    ' 

etiological  agents.     In   a  disease  of  such  gravity,  and  iu  which  the  c ' 

(|uencee  are  so  disabling,  it  is  not  wise  to  neglect  every  precaution  ii 
absence  of  absolute  certainty  of  the  cause.  If  the  patient  continue*  to  lie 
constantly  exposed  to  cold  and  the  hardships  of  weather,  he  should  lie 
warned  against  the  danger,  and  a  change  of  occupation  or  habits  iosisted 
upon.  Complete  and  at»ulutc  rest  in  bed  at  first  is  desirable  for  a  while,  but 
in  a  disease  of  such  long  duration  It  is  not  practicable  or  desirable  to  con- 
tinue it  beyond  a  fen  weeks.  Overuse  of  the  damaged  nerve  stmctures 
should  be  avoided,  and,  therefore,  the  patient  should  be  cautioned  Against 
overexertion  and  physical  fatigue.  The  daily  use  of  warm  butlis  is  recom- 
mended by  some,  with  the  view  of  acting  upon  the  peripheral  nerves  and 
circulation  and  thereby  indirectlv  affecting  the  oirculatioii  and  nutrilion  of 
the  cord.  In  other  words,  it  is  thought  that  warm  baths  have  an  eft'ect  con-  - 
trary  to  a  cold  one.    They  are  certainly  agreeable  to  the  patient,  seem  to  Ite 

? dilative  and  remove  uncomfortable  syniptoma,  and  therefore  seem  to  l>eiiefit. 
he  temperature  should  not  he  too  high,  as  extremes  of  heat  and  culd  in 
many  respects  seem  to  have  the  same  phj-siological  reflex  effects  on  the  cir^ 
culation  and  nervous  centres. 

When  pomible  it  may  be  desirable  to  send  the  patient  in  the  winter  to  a 
warm  climate.  It  is  generallv  considered  that  a  cold  climate  has  a  delete- 
rious effect  on  the  disease  and  a  warm  one  a  favorable  influence.  Spitzka 
considers  every  month  spent  in  a  cold  climate  as  so  much  time  lost.  When 
syphilis  is  present  or  there  is  reasonable  grounds  to  suspect  its  existence,  anti- 
syphilitic  treatment  should  be  energetically  pushed,  for,  besides  the  pmsi- 
bilities  of  cure,  if  sj-philis  can  excite  the  morbid  process,  it  is  possible  that 
the  same  influence  may  prevent  its  subsiding.  We  have  not  a  suflicietit 
knowledge  of  the  mode  in  which  syphilis  induces  myehtis  to  justily  us  in 
neglecting  any  precaution,  nor  can  we  alwa\-s  be  certain  that  some  gummatous  , 
growth  may  not  lie  present.  As  was  said  above,  some  cases  of  Krb's  ty])C 
are  cured  and  uianv  are  improved  bv  specific  treatment.  (8ee  also  Chanter 
XXIV.) 

The  mixeil  treatment  should  be  given  and  the  iodides  should  be  pushed  . 
in   large  doses  at  Itrst ;   later  they  should  be  dimiuislied   and  ^ven   in  J 
smaller  doses  during  a  long  period.     The  individual  symptoms  lUiould  bs  1 
treated  as  iu  other  destructive  diseases  of  the  cord.     Blisters  and  the  cautery 
are  often  useful  for  the  relief  of  piun  when  this  is  present  in  a  suflicienllr 
intense  form  to  be  annoying.     One  of  the  best  modes  of  relieving  pain  is 
the  electric  buttery.     Faradism,  galvanism,  or  static  electricitv  may  be  used  ; 
sometimes  one  is  more  palliative  and  sometimes  another.     I'he  spplicatioD 
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should  be  continuously  repeated,  either  daily  or  three  times  a  week.  It  must 
not  be  expected  that  electricity  will  directly  affect  the  cord,  but  it  is  of  great 
value  in  keeping  the  patient  comfortable  and  rendering  unnecessary  a  resort 
to  anodynes. 

Faradism  has  the  advantage  that  a  battery  can  be  placed  in  the  patient's 
hands  and  can  be  used  daily  at  home.  CareAil  instructions  should  be  given 
as  to  its  use,  otherwise  it  is  likely  that  it  will  be  very  inefficiently  applied. 
The  best  method  for  the  relief  of  pain  is  to  brush  large  surfaces  of  the  skin, 
particularly  the  areas  supplied  by  the  nerves  rising  from  the  seat  of  the  lesion, 
using  a  moderate  current.  When  bednsores  are  present  they  should  be  looked 
after  with  the  greatest  care,  the  usual  surgical  means  being  employed  for 
this  purpose.  The  method  of  Hammond,  viz.,  using  two  plates,  one  of  zinc 
and  one  of  silver,  connected  by  insulated  wires,  has  been  used  with  success. 
The  silver  plate  is  placed  directly  upon  the  bed-sore ;  the  zinc  plate  is  covered 
with  a  piece  of  flannel  or  absorbent  cotton  wool,  and  is  placed  upon  the  ad- 
joining sound  skin.  The  whole  is  worn  continuously.  This  is  said  to  give 
good  results.  See  also  the  method  of  feeding  bed-sores  described  in  Chapter 
XXIII. 

The  general  health  of  the  patient  must,  of  course,  be  built  up  by  tonics, 
food,  and  a  hygienic  course  of  life.  There  is  no  drug  known  that  has  any 
specific  influence  upon  the  disease  and  the  use  of  drugs  cannot  be  recom- 
mended. They  have  the  disadvantage  of  diverting  the  mind  of  both  physician 
and  patient  from  the  importance  of  other  measures  effecting  the  daily  life  of 
the  patient  such  as  have  been  described,  and  thus  indirectly  lead  to  procras- 
tination and  neglect.  If  paralysis  of  the  bladder  exists,  tne  importance  of 
guarding  against  the  dangers  01  retention  and  cystitis  cannot  be  too  urgently 
insisted  upon. 


THE  CAISSON  DISEASE,  OR  DIVER'S  PARALYSIS. 

Persons  who  have  been  exposed  to  high  atmospheric  pressure  in  a  caisson 
or  diver's  apparatus  are  liable,  on  returning  to  the  outer  air,  to  be  attacked 
with  paralysis  (generally  paraplegia)  and  other  nervous  symptoms.  The 
symptoms  are  attributable  to  the  sudden  change  of  atmospheric  pressure,  for 
if  precautions  are  taken  to  make  the  change  of  pressure  sufficiently  gradual 
they  may  be  avoided.  The  increased  pressure  must  be,  as  a  rule,  over  one 
atmosphere,  for  when  it  is  less  than  this  the  symptoms  rarely  ensue.  They 
come  on  shortly  after  returning  to  the  outer  air,  when  they  may  immediately 
ensue  or  they  may  be  delayed  for  an  hour.  They  have  occurred  in  the  lock 
of  a  caisson  where  the  atmospheric  pressure  is  gradually  lowered.  The  symp- 
toms are  both  cerebral  and  spinal.  The  former  consist  of  feelings  of  faint- 
ness,  prostration,  headache,  nausea,  vomiting,  giddiness,  double  vision,  inco- 
herence of  speech,  and  even  coma,  any  one  or  all  of  which  may  precede  or 
accompany  the  paralysis,  which,  in  the  severer  cases,  is  the  most  obtrusive 
symptom.     Vomiting  is  frequently  prominent. 

Neuralgic  pains  are  present  in  the  majority  of  cases  and  are  generally  one 
of  the  earliest  symptoms.  These  pains  are  of  all  degrees  of  severity,  i3eing 
sometimes  mild  and  sometimes  so  excruciating  as  to  demand  large  doses  of 
morphine;  they  usually  occur  in  paroxysms,  with  intervals  of  remission. 
They  may  he  "  tearing  "  in  character.  They  are  generally  felt  in  the  legs,  but 
may  be  located  in  the  arms,  back,  or  any  part  of  the  body.  Epigastric  pain 
is  common.  These  pains  may  still  continue,  even  though  complete  anaes- 
thesia is  present  in  the  painful  parts — nmrdhei*ia  dolorom.  The  large  joints, 
especially  the  knees,  are  frequently  the  seat  of  pain.     It  is  interesting  to 
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notice  that  the  pains  have  much  similarity  with  the  irritative  root  or  cord 
pains  which  occur  with  tumors  of  the  cord,  and  are  probably  likewise  due  to 
irritation  of  the  sensory  cord  fibres. 

In  mild  cases  the  symptoms  may  be  limited  to  these  pains,  with  nausea, 
vomiting,  giddiness,  or  one  or  more  of  the  symptoms  just  mentioned. 

In  severe  cases,  shortly  after  the  onset  of  the  pain,  the  patient  notices  that 
his  legs  feel  heavy  and  weak ;  this  weakness  increases  and  may  develop  into 
a  complete  paraplegia.  Occasionally  all  four  extremities  are  paralya^,  and 
in  rare  cases  there  may  be  a  hemiplegia.  With  the  development  of  para- 
plegia sensation  is  diminished  or  lost  in  the  legs.  In  the  more  severe  cases 
the  sphincters  are  affected  and  there  are  a  retention  of  urine  and  constipation. 
In  otner  cases  the  onset  is  marked  by  a  sudden  but  temporary  loss  of  con- 
sciousness, lasting  about  fifteen  minutes,  and  followed  by  the  above  paralytic 
symptoms.  Hemorrhage  from  the  mucous  membranes  has  been  sometimes 
noted. 

The  cases  vary  in  severity  from  mild  weakness,  prostration,  with  one  or 
more  of  the  other  symptoms  just  mentioned,  up  to  absolute  paralysis  and  im- 
pairment of  the  functions  of  the  cord. 

In  cases  of  more  violent  onset  the  patient  may  fall  down  unconscious  soon 
after  emerging  into  the  outer  air,  and  death  may  take  place  in  a  few  hours 
without  recovery  of  consciousness.  In  one  case,  for  example,  a  man  came 
out  from  a  caisson  and  washed  himself,  and  then  fell  down  and  died  in  fifteen 
minutes.* 

In  another  instance,  a  man  complained  of  not  feeling  well  about  one  hour 
after  coming  out  of  the  caisson  and  went  to  his  lodging-house  a  few  rods  dis- 
tant. As  he  passed  through  the  lower  story  of  the  house  on  his  way  to  his 
own  room,  which  was  on  the  story  above,  he  complained  of  pain  in  the  ab- 
domen. While  ascending  the  stairs  he  sank  down  insensible,  and  was  dead 
before  he  could  be  laid  on  his  bed.' 

In  these  apoplectiform  cases  there  may  be  delirium  and  convulsions.  A 
man  who  rapidly  became  unconscious  developed  a  muttering  delirium,  but 
no  paralysis,  and  died  the  next  day.' 

The  majority  of  cases  recover.  In  mild  cases,  and  even  in  cases  where 
there  has  been  temporary  loss  of  consciousness,  succeeded  by  paralysis,  with 
loss  of  control  over  the  sphincters,  etc.,  recovery  may  take  place  in  a  few 
days  or  even  hours.  The  course  of  the  symptoms  and  the  mortality  vary 
much  according  to  the  conditions  of  exposure.  Of  110  Brooklyn  "bridge 
cases  which  were  of  sufficient  severity  to  come  under  treatment  three  proved 
fatal.  At  St.  Louis,  out  of  a  total  of  352  men  employed,  30  were  seriously 
affected  and  12  died.  Paralysis  occurred  in  61  per  cent,  of  the  St.  Louis 
cases  (47  out  of  77  eases  observed  by  Jamiuet),  but  in  only  15  per  cent,  of 
the  New  York  cases. 

In  the  severer  cases  the  disease  is  more  protracted,  and  if  recovery  does 
not  occur  within  the  first  six  or  eight  days  typical  symptoms  of  a  dorsal  or 
lumbar  myelitis  develop,  and  the  case  pursues  the  usual  course  of  that  disease. 
In  such  cases,  in  addition  to  the  loss  of  power  and  sensation,  bed-sores, 
cystitis,  pyelitis,  muscular  wasting,  etc.,  may  occur.  In  some  cases  bloody 
urine  has  been  noted.  In  the  fatal  cases,  when  death  does  not  take  place 
within  a  few  houn<,  the  symptoms  deepen  and  death  occurs  after  several  days 
or  it  may  be  after  weeks  (eight  or  ten)  from  myelitis.  When  recovery  occurs 
it  may  be  complete  or  only  partial. 

»  Pol.  B..  et  Wattelle.T.  I.  I  :    Ann.  d'Hyg.  Pub.  et  M6d.  Legale,  Paris,  1854,  2  S.,  U  L  pp.  241-279. 
Quoted  by  Van  Rensselaer. 
3  A.  U  Smith  :  The  PhyMological.  Pathological,  and  Therapeutic  EfRects  of  CompreaMd  Air,  1^86. 
»  £.  A.  Clark  :  Med.  Archives,  St.  Louift,  1870-71,  v.  pp.  130-295-300.    Quoted  by  Van  Renawlaer. 
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Etiology.  While  the  exciting  cause  of  the  disease  is  exposure  to  high 
atmospheric  pressure,  there  are  several  conditions  which  may  be  regarded  as 
predisposing  causes.  There  seems  to  be  a  predisposition  by  whicn  certain 
persons  are  more  likely  to  be  affected  than  others.  This  is  only  another  way 
of  saying  that  the  vascular  system  of  one  person  has  a  greater  capacity  to 
accommodate  itself  to  altered  conditions  than  that  of  another. 

Alcoholism,  heart  and  kidney  disease,  old  age,  in  fact  anything  tending 
to  lower  the  vitality  of  the  body,  predisposes  to  the  affection.  It  is  generally 
thought  that  fulness  of  habit  and  obesity  are  predisposing  causes.  Smitn 
states^  "  that  during  the  progress  of  the  work  on  the  East  River  Bridge, 
there  was  among  those  taken  sick  a  remarkable  preponderance  of  men  of 
heavy  build  with  a  tendency  to  corpulency.  Of  thirty-five  men  of  this  build 
only  three  escaped  sickness,  while  of  fifty-three  lank  and  spare  men  twenty- 
five  men  escaped."  The  mode  in  which  obesity  acts  will  be  stated  in  the 
discussion  on  pathology. 

One  of  the  most  potent  factors  is  inexperience  in  the  work.  In  the  report 
of  the  construction  of  the  great  St.  Louis  Bridge,  Captain  Eads  states  that 
nearly  all  the  deaths  occurred  among  the  inexperienced  workmen.  Several 
of  the  fatal  cases  were  men  who  had  workea  but  one  watch  of  two  hours. 
Those  who  had  begun  to  work  with  the  commencement  of  the  operation,  and 
thus  had  become  accustomed  to  the  increasing  pressure  at  lower  depths,  were 
unaffected  throughout,  and  no  cases  of  importance  occurred  after  the  watches 
were  reduced  to  one  hour,  although  the  work  was  finally  carried  on  at  a 
depth  of  ninety  feet.  In  the  Wyoming  (Pennsylvania)  cases  (reported  by 
Charles  P.  ICnapp)  10  per  cent,  of  the  old  hands  and  35  per  cent,  of  the 
new  were  affected. 

Severe  muscular  exertion  and  chilling  of  the  body  after  leaving  the  lock 
are  thought  also  to  be  predisposing  factors.  Jaminet  considers  that  entering 
the  caisson  fasting  has  a  similar  influence. 

Pathology.''  In  considering  the  patholoy  of  this  affection,  it  is  necessary 
to  take  certain  facts  into  consideration.  The  symptoms  develop,  not  while 
the  individual  is  exposed  to  the  high  pressure,  but  only  after  returning  to 
the  normal  atmosphere ;  other  things  being  equal,  the  longer  a  person  has 
been  exposed  to  a  high  pressure  and  the  greater  the  pressure  the  greater  the 
danger.  In  practical  works  it  is  customary  to  take  advantage  of  this  and  to 
limit  the  length  of  time  during  which  the  Avorkmen  are  exposed.  The  danger 
may  also  be  lessened  or  averted  by  gradually  diminishing  the  pressure  before 
leaving  the  caisson.  For  this  purpose  locks  are  provided.  Constant  expo- 
sure protects,  and  workmen  become  acclimated,  so  to  speak,  within  certain 
limits.     Inexperienced  persons  are  more  liable  to  be  attacked  than  others. 

It  has  also  oeen  found  that  anything  that  lowers  the  vitality  of  the  body, 
such  as  alcohol  and  old  age,  predisposes  a  person  to  the  disease.  Obesity 
likewise  seems  to  have  this  effect. 

Manv  theories  have  been  proposed  regarding  the  nature  of  the  affection  ; 
some  of  them  are  very  fanciful.  It  is  only  necessary  to  consider  two  of  them 
at  this  time,  viz. :  the  gaseous  theory  and  the  theory  of  congestion  with  sub- 
sequent stasis. 

According  to  the  gaseous  theory  the  blood  under  the  high  atmospheric 
pressure  becomes  supercharged  with  oxygen,  which  is  retained  in  the  blood 
so  long  as  the  high  pressure  continues.  When  the  pressure  on  the  body  is 
relieved  there  is  a  tendency  for  the  oxygen  to  escape  from  the  l)loo<lvessels, 

'  Pepper's  System  of  Medicine,  vol.  ill.  p.  187. 

2  The  most  complete  discussion  on  the  pathology  of  the  affection  is  by  Van  Rensselaer  "  The 
Pathology  of  the  I'aisson  Dlseade,"  a  prize  essay.  Philadelphia,  1891.  In  this  paper  will  be  found 
a  complete  bibliography  with  the  post-mortem  reports  in  nearly  all  the  fatal  cases.  A  free  use  of  this 
esKay  has  been  made  in  this  account  of  the  a£Fbction. 
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much  as  it  tends  to  escape  from  a  bottle  of  aerated  water  after  the  cork  has 
been  drawn.  The  lungs  cannot  remove  the  excess  of  gas  saflSciently  fast  to 
relieve  the  internal  pressure,  consequently  the  gas  escapes  from  the  blood 
and  is  carried  along  in  the  vessels  as  bubbles,  or  escapes  from  the  walls  of  the 
capillarie.9  into  the  surrounding  tissues.  In  the  soft  parts  this  escape  can 
probably  take  place  into  the  perivascular  spaces  and  surrounding  tissue  with- 
out causing  damage  of  consequence,  or  at  least  of  such  a  nature  as  to  produce 
marked  symptoms ;  but  in  an  organ  like  the  spinal  cord  it  is  presumed  that 
the  bubbles  of  gas  escaping  from  the  blood  would  act  as  emboli,  obstructing 
the  capillaries,  while  the  air  that  escaped  from  the  latter  would  exert  consid- 
erable pressure  upon  the  nerve  elements.  These  conditions  would  tend  to 
interfere  with  the  functions  of  the  cord.  In  extreme  cases  it  would  seem 
probable  that  more  or  less  structural  damage  might  be  caused  and  a  myelitis 
set  up.  As  the  gas  is  gradually  expired  from  the  lungs  and  the  pressure  in 
the  vessels  diminished  there  would  be  a  tendency  to  resorption  of  the  gas 
from  the  tissues,  and  removal  of  the  emboli  by  the  current  of  the  circula- 
tion. With  the  removal  of  the  gas  a  recovery  of  the  spinal  functions  would 
ensue. 

Aside  from  theoretrical  considerations,  there  is  some  evidence  in  support 
of  this  theory  in  the  main.  In  the  first  place,  in  some  of  the  autopsies  that 
have  been  made  gas  has  been  observed  escaping  from  the  tissues  and  in  the 
vessels.  Numerous  experiments  have  been  made  upon  animals,  which  have 
apparently  shown  the  presence  of  gas  in  the  tissues.  The  most  valuable  of 
these  are  those  of  Catsaris,  of  Athens,  who  experimented  by  shutting  dogs  up 
in  a  diver's  apparatus  and  letting  them  down  to  various  depths  in  the  sea. 
The  animals  developed  the  usual  symptoms.  The  dogs  were  then  killed,  and 
Catsaris  observed,  with  the  aid  of  a  magnifying  glass,  bubbles  of  gas  in  the 
vessels  and  in  the  tissue  itself  in  the  lumbar  region  of  the  cord.  In  the  case 
of  one  animal  which  was  killed  on  the  second  day  after  the  paralysis  was 
complete,  there  was  found  advanced  softening  of  the  cord  in  the  lumbar 
region.  The  lateral  and  posterior  columns  were  colored  a  yellowish-gray. 
A  little  below  this  region  the  gray  matter  was  red  ;  above,  the  gray  matter 
was  red,  but  without  softening  ;  there  was  said  to  be  no  congestion.  Bubbles 
of  ga:^  could  be  seen  in  the  middle  of  the  soft  portion  and  escaping  from  the 
vessels  surrounding  this  part. 

The  theory  of  congestion  followed  by  stasis,  proposed  by  Smith,  supposes 
that  under  the  high  pressure  the  blood  is  driven  from  the  periphery'  into  the 
internal  organs,  and  particularly  the  cord  and  brain,  which  being  enclosed 
in  a  hermetically  sealed  and  resifting  bony  canal,  are  not  directly  subjected 
to  the  increased  atmospheric  pressure.  At  the  same  time  the  bloodvessels  of 
the  cerebro-spinal  system,  feceiving  no  support  from  the  counter-pressure 
which  is  j^riveu  to  them  in  the  other  organs  of  the  body,  will  be  abnormally 
dilated.  Furthermore,  a  greater  quantity  of  blood  would  probably  be  forced 
into  the  cerebro-si)inal  vessels  by  the  force  of  the  heart's  action  atone,  as  the 
blood  would  seek  the  easiest  channels,  which  would  be  those  vessels  which  are 
not  compressed  by  the  external  atmospheric  pressure.  By  the  overdistention 
thus  produced  it  is  presumed  that  the  walls  of  the  vessel  are  more  or  less 
paralyzed.  Thus  far,  however,  the  hyperaemia  is  purely  an  active  one,  and 
the  blood  flowing  without  impediment,  no  symptoms  are  produced.  When, 
however,  the  external  atmospheric  pressure  is  removed,  the  theory  supposes 
another  ctmdition  of  aflTaire  to  follow.  The  blood  rushes  to  the  periphery  of 
the  body  through  channels  which  had  been  depressed  and  largely  deprived 
of  their  blood.  Within  the  spinal  cord  the  blo<3d  pressure  would  in  conse- 
quence be  relieved,  and  the  circulation  would  be  retarded.  The  walls  of  the 
vessels  being  partially  paralyzed  from  overdistention  could  not  contract,  and 


DISEASES  OF  THE  SPINAL  COED,  579 

thus  help  on  the  blood  current.     There  would  therefore  be  a  comparative 
stasis  of  the  circulation  of  the  brain  and  cord. 

Nixon  and  Birmingham  have  pointed  out  that  the  anatomical  arrangement 
of  the  bloodvessels  supplying  the  lower  portion  of  the  spinal  cord  are  such  as 
to  render  precarious  tne  blood  supply  under  conditions  causing  a  sudden 
diminution  of  the  blood  pressure ;  such  a  diminution  would  probably  lead  to 
a  reduction  of  the  blood  supply. 

The  pathological  findings  at  autopsies  have  varied  somewhat,  and  have  not 
afforded  the  information  that  might  be  expected,  owing  to  the  incompleteness 
of  most  of  the  examinations.  Thus  far  a  post-mortem  examination  nas  been 
reported  in  twenty-nine  cases,*  but  in  only  four  of  these  was  a  microscopical 
examination  of  the  cord  made.  Inasmuch  as  in  protracted  cases  myelitis 
develops,  the  condition  of  the  cord  in  such  cases  would  not  indicate  the  nature 
of  the  pathological  process  in  those  cases  in  which  the  symptoms  are  of  an 
ephemeral  nature,  or  which  have  a  rapidly  fatal  issue.  It  is  just  these  cases 
that  represent  true  caisson  disease,  and  in  which  the  nature  of  the  patholog- 
ical procass  is  in  doubt.  Unfortunately,  in  the  four  autopsies  in  which  the 
cord  was  examined  microscopically  (Leyden,  Schultze,  and  Van  Rensselaer, 
Sharpies),  the  subjects  lived  sufficiently  long  to  allow  of  the  development  of  a 
myelitis,  viz. :  two  weeks,  two  and  a  half  months,  five  weeks  and  nine  weeks, 
respectively.  In  the  apoplectic  form,  or  rapidly  fatal  cases,  which  would 
afford  the  most  light  on  the  subject,  the  post-mortem  examinations  have  been 
incomplete.  Studying  the  reports  as  given,  however,  we  find  that  out  of 
twenty-nine  cases  death  took  place  within  forty-eight  hours  in  ten.  In  none 
of  these  was  the  cord  examined  microscopically,  and  in  only  four  of  the  ten 
cases  was  a  macroscopical  examination  made,  but  in  all  four  cases  it  was 
found  congested.  In  one  case  there  was  an  extensive  effusion  of  blood  pres- 
sing on  the  cord  in  the  lower  dorsal  region,  and  in  another  clots  of  blood 
were  found  on  different  parts  of  the  dura.  The  brain,  or  meninges,  or  both, 
were  reported  as  congested  in  five.  In  six  some  one  or  all  of  the  internal 
organs  were  reported  as  congested  (in  one  no  report) ;  an  extravasation  of 
blood  in  the  kidneys  was  rejwrted  in  two  cases.' 

An  effusion  of  serum  under  the  arachnoid  and  dura  of  the  cord(?)  was 
found  in  one  case.  Subcutaneous  ephysema  was  observed  in  two  cases.  It 
will  thus  be  observed  that  the  cord  was  found  congested  in  all  of  the  cases 
where  it  was  examined.  In  many  of  the  cases  that  pursued  a  chronic  course 
softening  of  the  cord  was  found,  as  might  be  expected.  Taking  all  the  cases 
(twenty-eight),  the  acute  and  chronic,  it  may  be  said  in  general  that  the  most 
constant  appearances  are  congestion  of  the  spinal  cord  and  (generally)  brain 
and  internal  organs  in  the  acute  cases,  and  softening  of  the  cord  with  similar 
congestion  of  the  internal  organs  in  the  more  protracted  cases.  The  effusion 
of  senim  in  the  spinal  canal  in  five  cases  is  worth  noting,  as  well  as  the 
extravasation  of  blood  in  the  dura  of  the  cord  in  four. 

From  all  these  considerations,  it  seems  very  probable  that  the  pathological 
conditions  underlying  the  earlier  symptoms  in  caissim  disease  are  some  kind 
of  disturbances  of  the  circulation ;  that  congestion  is  present  would  seem  to 
be  shown  by  the  results  of  the  autopsies. 

The  mechanism  by  which  this  congestion  brings  about  the  functional  dis- 
turbances Is  not  quite  so  plain.  It  is  evident  that  the  primary  a/'tive  hyper- 
lemia  is  not  the  exciting  factor,  inasmuch  as,  if  the  theory  of  Smith  be 
correct,  the  hypenemia  of  the  cord  is  most  active  while  the  subjects  are 

1  Van  Rensselaer's  collectton  (1891)  Includes  twenty-eifi^bt  cases.  More  lately  Sharpl&s  (Joum. 
of  Nerv.  and  Ment.  Dis..  1894,  xix.  No.  10,  p.  636)  has  reported  an  autopsy  with  microscopical 
examination. 

>  This  explains  the  bloody  urine  sometimes  seen. 
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espoeed  to  the  high  barometric  pressure,  whereas  the  eymptoiiiB  do  not  de- 
velop until  after  the  pressure  has  ceased  to  exist.'  The  excitinff  etioli^cal 
factor  must,  therefore,  be  the  suppo§ed  subsequent  stasis  of  the  blood,  thoueb 
of  the  occurrence  of  this  we  have  no  direct  evidence,  though  it  maybe 
theoretically  probable.  On  the  coDtrorv,  it  ia  possible  that  the  sudden 
diversion  of  the  blood  from  the  cerebro-spmal  system  to  the  periphery  might 
induce  an  aniemia  of  the  cord,  instead  of  a  passive  engorgement.  Such  an 
ansemia  has  been  shown  *  to  follow  compression  of  the  abdominal  aorta  and 
vena  cava,  and  to  cause  a  sudden  paraplegia ;  such  an  aniemia,  if  lon^  con- 
tinued, leads  to  myelitis.  It  is  very  likely  that  a  stasis  and  amenua  are 
Sractically  the  same  in  their  results,  excepting  that  a  stasis  would  be  more 
kely  to  cause  an  cedema  of  the  tissuea,  which  may  be  the  chief  pathological 
factor.  The  fact  that  serous  effusion  into  the  membrane  has  been  found  in 
some  cases  would  lend  support  to  this  view.  It  is  readily  supposable  that  if 
the  oedema  were  absorbed  the  symptoms  would  disappear,  but  that  when  it  is 
excessive,  in  conjunction  with  the  impaired  circulation,  it  would  lead  to 
changes  in  nutrition  and  softening  of  the  cord. 

The  other  pathological  facta  which  were  mentioned  above  are  more  in 
harmony  with  the  view  that  involves  changes  in  the  cireulation  than  with 
the  gaseous  theory.  The  fact  that  repeated  exposure  protects,  that  the  longer 
the  exposure  and  the  more  sudden  the  withdrawal  of  the  increased  atmos- 

Sheric  pressure,  and  that  obesity,  alcoholism,  and  debility,  heart  and  kidney 
iseaaee  favor  the  development  of  the  symptoms,  are  all  in  accord  with  the 
former  theory,  while  these  phenomena  cannot  be  so  well  explained  on  the 
theory  of  the  liberation  of  gas  in  the  blood. 


FlKS.  \n~\lK.  H 
vUh  uceadlng  bt 
II.  Cervjcftl  segm«n(. 

In  fat  people  the  amount  of  blood  in  the  periphery  is  greal«r,  and,  there- 
fore, there  is  a  greater  amount  of  blood  to  be  driven  into  the  interior,  while 
on  relief  of  pressure  (he  peripheral  channels  through  which  the  blood  may 
flow,  are  more  numerous,  and,  therefore,  stnsis  (or  antemia)  would  be  more 
ninrked. 

In  the  light,  however,  of  the  experiments  of  Catsaris  and  other?,  as  well 
as  the  frequent  finding  of  emphysema  in  the  tissues  of  the  blooti  and  the  air 
in  the  large  vef^iols,  m  the  reconle<l  autopsies,  it  is  impossible  to  exclude 

(Lancet,  Ihhi,  I.  p.  .SJB)  hai  pointed  outlhe  fallu;;  ofthe  tndlUonftI  beUettbat  iDcrsued 
Nerroiu  D[»ea  iBi.  April, 


rterial  blood  mpiilr  without  venom  obatnietlon  can  ™u>e  iiervom  "TmpC 
■  Uerter:  -A  Sturiy  of  Eipenmenlal  Myelitis,"  Journal  ol  MenlAl  ■nd 
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gaseous  emboli  as  factors,  at  least,  in  the  patholo^cal  proceesea.  8uch  emboli 
would  certainly  tend  to  increaae  the  cedema  and  stasis.  Before  reaching  a 
final  determination  of  the  exact  nature  of  the  pathology  of  the  disease,  it 
will  be  necessaiT  to  have  before  us  the  results  of  microscopical  examinations 
of  the  cord  in  the  rapidly  fatal  cases.     These  have  not  yet  been  made. 


Ill,  Lumbal. 


In  the  three  caf«H  of  Leyden,  Schiilze  and  Van  Rensselaer,  in  which  a 
microscopical  examination  of  the  cord  was  made,  udifHisive  parenchymatous 
myelitis  was  found,  leading  to  degenerative  changes. 

The  greatest  amount  of  degeneration  was  found  in  the  posterior  columns 
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and  adjacent  portions  of  the  lateral  columns.  This  would  seem  to  account 
for  the  prominence  of  pain  in  most  of  the  cases.  The  anterior  columns  were 
but  slightly  affected,  the  gray  matter  was  "  for  the  most  part  normal ;  even  in 
the  most  intensely  degenerated  portion  there  is  not  total  destruction  of  all 
the  nerve  substance.  Above  and  below  this  area  of  this  disease,  in  the  lower 
dorsal  region,  are  respectively  the  usual  ascending  degenerations  of  the  columns 
of  GoU,  and  the  direct  cerebellar  tracts,  and  descending  degenerations  of  the 
pyramidal  tract.  In  the  substance  of  the  cord  no  evidence  of  hemorrhage 
could  be  found."*  In  Sharpies'  case  practically  the  same  changes  were 
found,  the  disease  being  for  the  most  part  limited  to  postero-lateral  white 
columns.  It  will  thus  be  seen  that  the  condition  of  the  cord  in  the  chronic 
cases  corresponds  with  the  symptoms,  namely,  a  myelitis. 

Treatment.  Prophylaxis  is  extremely  important  for  persons  working  in  a 
caisson.  No  one  should  enter  a  caisson  when  sick.  All  workmen,  before 
being  employed,  should  be  obliged  to  submit  to  a  physical  examination,  and 
any  fbuna  suffering  from  serious  disease,  especially  kidney*  or  heart  disease, 
should  be  rejected.  Persons  known  to  be  addicted  to  or  under  the  influence 
of  alcohol  should  be  refused  employment.  Very  fat  persons  and  those  of 
advanced  age  should  enter  the  caisson  with  caution.  Inexperienced  persons 
should  in  the  beginning  limit  their  first  exposure  to  the  shortest  possible  time 
practicable — one  hour  if  the  pressure  is  at  all  high — and  pass  a  lioeral  time  in 
the  lock  where  the  pressure  is  gradually  reduced.  The  length  of  time  during 
which  workmen  and  others  are  daily  exposed  should  be  rigidly  regulated. 
CoUingswood's  rule  is  that  the  length  of  time  should  vary  mversely  as  the 
pressure ;  that  is,  if  twelve  hours  be  an  ordinary  day's  work  under  normal 
pressure,  under  two  atmospheres  (or  fifteen  pounds  additional  pressure),  it 
should  be  six  hours ;  three  atmospheres,  four ;  four  atmospheres,  tnree  hours.* 
While  in  the  lock,  where,  in  consequence  of  the  lowering  of  the  atmospheric 
pressure,  the  temperature  is  sometimes  reduced  to  30°  and  upward,  great 
care  should  be  taken  against  chilling  the  body  by  putting  on  w^arm  clothes. 
It  is  difficult  to  induce  workmen  in  a  body  to  take  these  precautions,  but 
individuals  will  do  so. 

Smith  recommends  that  about  five  minutes  should  be  occupied  in  the  lock 
for  each  atmosphere ;  if  practicable,  even  more  time  than  this  should  be 
given  for  inexperienced  persons. 

At  St.  Louis  those  who  commenced  with  the  works  when  the  pressure  was 
slight  were  unaffected  throughout.  This  acclimation  of  j^rsons  to  high  atmo- 
spheric pressure  has  been  confirmed  by  general  experience.  It  is,  therefore, 
desirable  that  when  works  of  magnitude  are  to  be  undertaken  measures 
should  be  adopted  which  will  secure  the  continuous  employment  of  the  same 
men  throughout  the  work.* 

Jaminet's  view,  that  entering  a  caisson  fasting  predisposes  a  person  to 
being  attacked,  is  thought  by  Smith  to  be  corroborated  hy  some  of  nis  cases. 

It  is  not  always  well  to  wait  for  a  scientific  demonsti^tion  before  adopting 
a  special  mode  of  treatment,  which,  per  se^  would  be  harmless,  but  to  act  upon 
presumptive  evidence;  therefore,  while  waiting  further  evidence  on  this 
point,  it  would  be  well  to  enforce  a  rule,  as  has  been  done,  that  no  one  should 
enter  a  caisson  while  fasting. 

1  Van  Rensselaer. 

s  In  one  case  a  man  with  advanced  Brl^ht's  disease  was  found  unconscions  in  the  lock. 
After  regaining  consciousness  convulsions  set  in,  and  be  died. 

s  While  building  the  St.  Louis  Bridge  it  was  found  necessary  to  reduce  the  length  of  time  of 
each  shift  to  one  hour  at  a  depth  of  ninety  feet.  At  New  York  a  day's  work  was  finally  reduced 
to  four  hours,  divided  into  two  shifts,  separated  by  a  four  hours'  interval. 

«  Smith's  important  monograph  contains  valuable  suggestions  regarding  the  nmnagement  of 
works,  and  should  be  consultea  by  those  who  have  the  supervision  and  oonstnicticm  of  mch 
undertakings. 
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After  the  symptoms  have  set  in  it  has  been  recommended  that  a  person 
should  be  returned  to  the  caisson.  Although  this  has  been  done  with  suc- 
cess it  is  not  always  practicable,  and  probably  only  in  a  few  cases  could  be 
done  within  the  first  few  hours,  when  it  would  be  likely  to  be  serviceable. 
More  practicable  would  be  putting  the  patient  into  a  pneumatic  cabinet, 
where  he  would  be  subjected  to  increased  atmospheric  pressure. 

In  large  cities  it  would  not  be  difficult  to  obtain  the  use  of  such  a  cabinet, 
and  it  would  not  be  impracticable  for  contractors  and  others  to  have  such  a 
cabinet  in  readiness  in  case  of  accident  during  the  progress  of  the  work. 

When  large  works  are  contemplated  a  temporary  hospital,  conveniently 
located,  should  be  provided,  containing  a  chamber  or  cabinet,  in  which  pa- 
tients could  be  again  subjected  to  high  pressure.  This  might  be  a  proper 
subject  for  legislation. 

For  the  intense  pain  sometimes  observed,  recourse  to  large  doses  of  mor- 
phine must  be  had.    Morphine  also  controls  the  vomiting. 

Smith  states  that  ergot,  though  not  always  successful,  was  very  useftil  in 
a  considerable  number  of  cases.  He  says,  for  very  severe  pain,  complete 
relief  has  been  experienced  within  half  an  hour  after  the  administration  of 
a  drachm  of  the  fluid  extract.  Unsteadiness  of  the  limbs  also  yielded 
promptly  to  one  or  two  doses.  This  effect  of  ergot  is  confirmed  by  the  ex- 
perience of  Knapp  in  the  Wyoming  cases.  The  drug  should  be  given  liber- 
ally— one  drachm  every  hour  or  every  two  hours  for  several  doses. 

Various  other  measures  have  been  recommended,  such  as  cups,  douches, 
electricity,  etc.,  but  we  have  no  positive  evidence  that  we  can  favorably  in- 
fluence tlie  spinal  circulation  in  tnis  way. 

It  may  be  suggested  that  in  the  way  of  experiment  it  mi^ht  be  well  to  try 
bandaging  tightly  the  limbs,  perhaps  the  whole  body,  with  an  Esmarch  or 
some  other  form  of  bandage,  with  a  view  to  imitating  the  action  of  in- 
creased atmospheric  pressure  and  driving  the  blood  once  more  into  the  spinal 
cord. 

Later,  after  the  symptoms  of  mvelitis  have  developed,  the  principles  of 
treatment  are  the  same  as  when  tliat  disease  occurs  under  other  circum- 
stances. 


ACUTE  ASCENDING  PARALYSIS  (Landry's  Paralysis). 

This  disease,  which  was  first  described  by  Landrj'  in  1 859,  derives  its  name 
from  the  fact  that  in  a  large  majority  of  cases  it  is  characterized  by  a  rapidly 
developing  motor  paralysis,  which  involves  first  the  legs,  and  then,  in  close 
succession,  the  trunk,  arms,  and  finally  many  of  the  muscular  regions  sup- 
plied by  the  medulla.  Some  authors  descri{)e  also  a  so-called  bulbar  form, 
in  which  the  last-mentioned  regions  are  the  first  to  be  attacked. 

In  both  forms  death  is  the  usual  termination,  if  we  are  to  judge  by  reported 
cases. 

As  a  nile,  there  is  little  or  no  disturbance  of  sensation,  no  atrophv,  no 
alteration  in  the  electrical  excitability  of  nerves  and  muscles,  and  the  sphinc- 
ters are  rarely  involved.     The  disease  is  not  common. 

Etiology.  The  predominating  etiological  factor  in  most  of  the  reported 
cases  is  exposure  to  cold  and  wet,  certain  of  these  having  the  additivinal  ele- 
ment of  alcoholism.  In  other  cases  the  victims  were  suffering  at  the  time  of 
onset  from  the  weakening  eftects  of  some  preceding  infectious  disease,  such 
as  smallpox,  diphtheria,  or  typhoid.  It  has  also  been  known  to  follow  febrile 
<liseases  of  obscure  nature  at  an  interval  of  one  or  two  weeks,  and  has  occurred 
after  trauma  when  the  wound  has  apparently  healeil. 
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Gowers  has  seen  it  follow  an  attack  of  pelvic  cellulitis.  I  have  seen  one 
case  apparently  caused  by  some  sort  of  septicsemic  process,  as  it  followed  a 
false  passage  in  the  urethra  made  by  an  attempt  to  introduce  a  catheter.  It 
has  been  observed  frequently,  too,  in  the  subjects  of  S3rphili9,  and  has  appar- 
ently been  arrested  by  specific  treatment.  The  form  of  rabies  known  as 
''  paralytic  rabies "  causes  a  disease  apparently  identical  with  Landry's 
paralysis. 

Males  are  aflfected  with  greater  frequency  than  females,  and  the  period  of 
life  at  which  the  disease  commonly  occurs  is  between  the  ages  of  twenty  and 
forty-five  years,  but  it  has  been  observed  in  young  children  and  in  old  people. 

Symptoms.  Some  cases  present  such  premonitory  symptoms  as  general 
malaise,  dragging  pains  in  head  and  back,  and  tingling  m  the  extremities 
for  some  days,  or,  rarely,  some  weeks. 

The  two  cardinal  symptoms,  and,  in  fact,  almost  sole  symptoms  of  tirpical 
cases,  are  paralysis  and  loss  of  all  reflexes.  The  contrast  of  profound  and 
widespread  paralysis,  with  little  or  no  impairment  of  other  functions  of  the 
cord  or  nerves,  makes  a  picture  which  is  characteristic.  The  paralysis  begins 
in  the  legs,  often  one  before  the  other,  and  usually  rapidly  increases  in  degree, 
until  complete  paraplegia  results.  A  distinguishing  peculiarity  of  the  para- 
plegia is,  as  has  been  said,  its  ascending  course.  After  the  legs,  the  muscles 
of  the  trunk  are  successively  involved — ^first  of  the  pelvis,  loins,  and  abdo- 
men, then  of  the  thorax.  All  this  may  occur  in  a  few  hours,  so  that  the 
progressive  course  at  first  may  escape  notice,  or  two  or  three  days  may  be 
occupied  before  the  patient  is  helpless. 

After  the  trunk  the  arms  are  anected,  either  both  simultaneously,  or,  like 
the  legs,  one  before  the  other.  Whether  the  individual  muscles  of  the  arms 
and  legs  are  successively  attacked  in  an  order  corresponding  to  the  longitu- 
dinal arrangement  of  tne  spinal  centres  remains  to  be  determined  ;  probably 
not,  but  sufficiently  accurate  observations  have  not  yet  been  made  to  establish 
this  point.  The  paralysis  of  the  arms  and  trunk  is  less  apt  than  that  of  the 
legs  to  be  absolute.  The  arms  may  be  only  partially  paralyzed.  The  final 
stage  of  the  disease  is  marked  by  a  still  further  extension  upward  of  the  paral- 
ysis, causing  respiratory  disturbances  and  symptoms  of  bulbar  involvement. 
I'he  respiration  is  then  labored  and  difficult,  and  the  diaphragmatic  move- 
ments are  weaker.  The  lips,  tongue,  palate,  and  throat  become  involved.  In 
consequence,  dysphagia  results,  and  the  power  to  articulate  is  impaired  or 
lost.  In  certain  cases  partial  facial  paralysis  and  ocular  muscle  disturbances 
have  been  noted. 

Sensation  is  not  usually  affected,  although  there  may  be  a  slight  dulling 
to  all  forms  of  stimulation,  especially  in  the  extremities.  In  two  or  three 
cases  there  has  been  marked  amesthesia.  The  absence  of  pain  is  conspicuous. 
The  reflexes,  both  cutaneous  and  tendon,  are  diminished  or  wholly  lost,  but 
in  one  case  the  knee-jerks  were  increased  at  the  beginning,  although  abolished 
later  on. 

Although  the  paralyzed  muscles  become  rapidly  flaccid,  they  present  in 
the  large  majority  of  cases  neither  wasting  nor  change  in  electrical  reaction. 
The  normal  character  of  the  reactions  presented  by  such  soft  and  flabby 
muscles  is  often  striking.  In  some  few  otherwise  typical  cases  a  rapid  loss  of 
faradic  muscular  excitability  and  even  polar  changes  have  been  noted.  But 
it  may  be  suspected  that  such  cases,  as  well  as  those  presenting  marked  anaes- 
thesia, were  really  instances  of  multiple  neuritis,  certain  types  of  which  simu- 
late Landry's  paralysis,  and  cases  of  which  have  certainly  been  mistaken 
and  wrongly  reported  as  of  this  affection.  Further,  other  apparent  anomalies 
in  the  clinical  picture  are  caused  by  the  fact,  as  will  presently  be  seen,  that 
in  cases  which  run  a  more  protracted  course,  certain  secondary  changes  in 
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the  rurd  and  nerrM  (myelitie  aiid  neuritis)  often  result,  a: 
dnracteristic  Bymptnms. 

The  sphincter?  are  rarely  atTected.     Tlie  cerebral  fimctions  ; 
Mnallr  involved,  although  in  the  rare  cases,  with  high  tempen 
rf  geti«nil  infection,  there  may  be  some  stuijor  or  mild  d"'' 
«v«rvhelining  majority  of  case»  there  is  no  elevation  of  te  ire 

frv  cssee  a  flight  rise  bae  been  noted.    Promise  aweatinga  an»  '         c 
mcnt  are  frequent.     Irregular  forme  of  the  disease  are  som  -  ti 

in  which  tbe  orniii  are  involved  before  the  legs,  or  the  diap  leio. 

intenxBlal^.      When    bulbar  symptoms    l)egm   first,  deatn    ^.t.    occur 
inTolvi-nKDt  of  the  cardiac  centre  before  the  arms  are  affected. 

The  t^itirse  of  the  disease  is  usually,  though  not  always,  rapid  an 
fiujil.     Of  four  cases  which  have  come  under  ray  own  oteervation,  n. 
pns«iited  tvpii«l  symptoms  of  Landrv's  paralysis,  two  died.     The  moi 
i*  rery  higb,  and  many  cases  en  ■  m  u  week.     The  paralysis  raaj 

k  still  more  raiiid  course,  attacl  -  cardiac  or  resjiiratory  centres — 

n^nal  mo<le  of^  death — in  forty-  irs.     In  other  coses,  agaiu,  the  p. 

press  '»  slower,  and  the  patient  i  ^hree  or  four  weeks.    When  recove 

ukci^  place  it  L^  usually  slow. 

Patbology.     In  the  majority  he  results  of  aulopeies  hmre 

n«fnttive.  even  in  most  competi  Again,  iu  other  caser        t 

twen  apparently  typical,  varie<  -al  findings  have  bee 

It  is  exceedingly  probable  tha'  'y  cause  of  the  paralveis 

toxic  principle  which  has  on  afi  nervous  motor  elements,  « 

in  tbe  Aninal  (Wrd  or  nerves,  or  h  ^  ^j  pothesis  is  supported  by  an' 

wiih  i)ttier  morbid  jiroceescs  whi  n  ■■  Known  to  be  caused  by  such  influ< 
such  OH  diphtheritic  paralysis,  wh  it  is  now  known  is  due  to  the  act 
ihf  Uixin  of  the  KlelH-Loeffler  bacmus  upon  nerve  structures. 

It  \*  highlv  probable  that  the  paralytic  symptoms  at  the  onset  are  due 
tin-  cbfiiiic~al  affinity  of  ihe  poison  for  the  nervous  motor  elements,  while  tne 
1  .iiitiiiii'ni-  aciioii  (if  the  ]inijioii  mav  c.iuse  various  secondary  changes  iu  the 
nerves  and  cords,  and  perhaps  in  the  muscles.  This  would  be  in  harmony 
with  the  entire  absence  of  anatomical  changes,  which  is  the  rule,  as  well  as 
the  varied  and  dissimilar  lesions  found  iu  other  cases,  such  as  neuritis,  polio- 
myelitis, etc  Baumgarten,  in  one  case,  found  in  the  spinal  cord  many  rods 
like  the  bacilli  of  malignant  pustule.  In  Curschmann's  case  the  typhoid 
bacillus  was  found  in  the  same  region.  Catauni  found  bacilli  in  the  endo- 
neural lymph-spaces  of  many  of  the  peripheral  nerves.  Eisenlohr  demon- 
Mrated  various  kinds  of  bacilli,  and  in  one  rather  typical  case,  found  ataphj-- 
lococci  in  various  organs  of  the  central  ner\'ous  system.  In  some  cases  dis- 
seminated inflammatory  patches  or  ecchymoees  were  found  in  the  medulla, 
especially  in  the  motor  tract,  and  in  others  similar  alterations  in  the  cord. 
Particularly  marked  was  the  swelling  of  axis-cylinders  in  the  crossed  and 
nncroeeed  motor  tracts.  In  still  other  cases,  what  was  found  corresponded 
to  tbe  lightest  form  of  poliomyelitis.  Pitres  and  Vaillard  found  nothing 
abnormal  in  the  gray  matter  of  the  spinal  cord,  and  few  alterations  iu  the 
spinal  nene-roots,  but  found  tbe  peripheral  nerves  degenerated  to  such  an 
extent  that  in  many  fibres  nothmg  remained  but  an  empty  sheath  of 
Schwann.  Watson  found  nothing  but  a  congestion  of  the  spinal  meninges. 
Laigi  Villa  found  in  his  case  in  "  the  [jerijiheral  ner\'es  and  in  the  nen'e-roots 
the  lesions  of  parenchymatous  neuritis  with  preservation  of  the  axis-cylin- 
ders, but  no  changes  in  the  intra-vertebral  ganglia.  The  axis-cylinders  were 
surrounded  by  accumulations  of  a  substance  having  a  special  morphology 
sod  micro-chemical  character,  which  was  also  found  in  the  transverse  sec- 
tions of  the  spinal  cord,  particularly  in  the  periphery.    The  central  canal 
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Gowers  has  seen  it  follow  an  attack  of  pelvic  cellulitis.  I  have  seen  one 
case  apparently  caused  by  some  sort  of  septicsemic  process,  as  it  followed  a 
false  passage  in  the  urethra  made  by  an  attempt  to  introduce  a  catheter.  It 
has  been  observed  frequently,  too,  in  the  subjects  of  syphilis,  and  has  appar- 
ently been  arrested  by  specific  treatment.  The  form  of  rabies  known  as 
'' paralytic  rabies"  causes  a  disease  apparently  identical  with  Landry's 
paralysis. 

Males  are  affected  with  greater  frequency  than  females,  and  the  period  of 
life  at  which  the  disease  commonly  occurs  is  between  the  ages  of  twenty  and 
forty-five  years,  but  it  has  been  observed  in  young  children  and  in  old  people. 

Symptoms.  Some  cases  present  such  premonitory  symptoms  as  general 
malaise,  dragging  pains  in  head  and  back,  and  tingling  m  the  extremities 
for  some  days,  or,  rarely,  some  weeks. 

The  two  cardinal  symptoms,  and,  in  fact,  almost  sole  symptoms  of  typical 
cases,  are  paralysis  and  loss  of  all  reflexes.  The  contrast  of  profound  and 
widespread  paralysis,  with  little  or  no  impairment  of  other  functions  of  the 
cord  or  nerves,  makes  a  picture  which  is  characteristic.  The  paralysis  begins 
in  the  legs,  often  one  before  the  other,  and  usually  rapidly  increases  in  degree, 
until  complete  paraplegia  results.  A  distinguishing  peculiarity  of  the  para- 
plegia is,  as  has  been  said,  its  ascending  course.  After  the  legs,  the  muscles 
of  the  trunk  are  successively  involved — ^first  of  the  pelvis,  loins,  and  abdo- 
men, then  of  the  thorax.  All  this  may  occur  in  a  few  hours,  so  that  the 
progressive  course  at  first  may  escape  notice,  or  two  or  three  days  may  be 
occupied  before  the  patient  is  helpless. 

After  the  trunk  the  arms  are  affected,  either  both  simultaneously,  or,  like 
the  legs,  one  before  the  other.  Whether  the  individual  muscles  of  the  arms 
and  legs  are  successively  attacked  in  an  order  corresponding  to  the  longitu- 
dinal arrangement  of  tne  spinal  centres  remains  to  be  determined ;  probably 
not,  but  sufficiently  accurate  observations  have  not  yet  been  made  to  establish 
this  point.  The  paralysis  of  the  arms  and  trunk  is  less  apt  than  that  of  the 
legs  to  be  absolute.  The  arms  may  be  only  partially  paralyzed.  The  final 
stage  of  the  disease  is  marked  by  a  still  further  extension  upward  of  the  paral- 
ysis,  causing  respiratory  disturbances  and  symptoms  of  bulbar  involvement. 
The  respiration  is  then  labored  and  difficult,  and  the  diaphrafirmatic  move- 
ments are  weaker.  The  lips,  tongue,  palate,  and  throat  become  involved.  In 
consequence,  dysphagia  results,  and  the  power  to  articulate  is  impaired  or 
lost.  In  certain  cases  partial  facial  paralysis  and  ocular  muscle  disturbances 
have  been  noted. 

Sensation  is  not  usually  afifected,  although  there  may  be  a  slight  dulling 
to  all  forms  of  stimulation,  especially  in  the  extremities.  In  two  or  three 
cases  there  has  been  marked  anaesthesia.  The  absence  of  pain  is  conspicuous. 
The  reflexes,  both  cutaneous  and  tendon,  are  diminished  or  wholly  lost,  but 
in  one  case  the  knee-jerks  were  increased  at  the  beginning,  although  abolished 
later  on. 

Although  the  paralyzed  muscles  become  rapidly  flaccid,  they  present  in 
the  large  majority  of  cases  neither  wasting  nor  change  in  electrical  reaction. 
The  normal  character  of  the  relictions  presented  by  such  soft  and  flabby 
muscles  is  often  striking.  In  some  few  otherwise  typical  cases  a  rapid  loss  of 
faradic  muscular  excitability  and  even  polar  changes  have  been  noted.  But 
it  may  be  sus{)ected  that  such  cases,  as  well  as  those  presenting  marked  anaes- 
thesia, were  really  instances  of  multiple  neuritis,  certain  types  of  which  simu- 
late Landry's  paralysis,  and  cases  of  which  have  certainly  been  mistaken 
and  wrongly  reported  as  of  this  affection.  Further,  other  apparent  anomalies 
in  the  clinical  picture  are  caused  by  the  fact,  as  will  presently  be  seen,  that 
in  cases  w^hich  run  a  more  protracted  course,  certain  secondary  changes  in 
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the  cord  and  nerves  (myelitis  and  neuritis)  often  result,  and  produce  their 
characteristic  symptoms. 

The  sphincters  are  rarely  affected.  The  cerebral  functions  also  are  not 
usually  involved,  although  in  the  rare  cases,  with  high  temperature  and  signs 
of  general  infection,  there  may  be  some  stupor  or  mild  delirium.  In  the 
overwhelming  majority  of  cases  there  is  no  elevation  of  temperature.  In  a 
few  cases  a  slight  rise  has  been  noted.  Profuse  sweatings  and  splenic  enlarge- 
ment are  frequent.  Irregular  forms  of  the  disease  are  sometimes  met  with, 
in  which  the  arms  are  involved  before  the  legs,  or  the  diaphragm  before  the 
intercostals.  When  bulbar  symptoms  begin  first,  deatn  may  occur  by 
involvement  of  the  cardiac  centre  oefore  the  arms  are  affected. 

The  course  of  the  disease  is  usually,  though  not  always,  rapid  and,  as  a  rule, 
fatal.  Of  four  cases  which  have  come  under  my  own  observation,  and  which 
presented  typical  symptoms  of  Landry's  paralysis,  two  died.  The  mortality 
18  very  high,  and  many  cases  end  fatally  m  a  week.  The  paralysis  may  run 
a  still  more  rapid  course,  attacking  the  cardiac  or  respiratory  centres — the 
usual  mode  of  death — in  forty-eight  hours.  In  other  cases,  again,  the  pro- 
gress is  slower,  and  the  patient  may  live  three  or  four  weeks.  When  recovery 
takes  place  it  is  usually  slow. 

Pathology.  In  the  majority  of  cases  the  results  of  autopsies  have  been 
negative,  even  in  most  competent  hands.  Again,  in  other  cases  that  have 
been  apparently  typical,  varied  pathological  findings  have  been  reported. 
It  is  exceedingly  probable  that  the  primary  cause  of  the  paralysis  is  some 
toxic  principle  which  has  an  affinity  for  the  nervous  motor  elements,  either 
in  the  spinal  cord  or  nerves,  or  both.  This  hypothesis  is  supported  by  analogy 
with  other  morbid  processes  which  are  known  to  be  caused  by  such  influences, 
such  as  diphtheritic  paralysis,  which  it  is  now  known  is  due  to  the  action  of 
the  toxin  of  the  Klebs-Loeffler  bacillus  upon  nerve  structures.    . 

It  is  highly  probable  that  the  paralytic  symptoms  at  the  onset  are  due  to 
the  chemical  affinity  of  the  poison  for  the  nervous  motor  elements,  while  the 
continuous  action  of  the  poison  may  cause  various  secondary  changes  in  the 
nerves  and  cords,  and  perhaps  in  the  muscles.  This  would  be  in  harmony 
with  the  entire  absence  of  anatomical  changes,  which  is  the  nile,  as  well  as 
the  varied  and  dissimilar  lesions  found  in  other  cases,  such  as  neuritis,  polio- 
myelitis, etc.  Baumgarten,  in  one  case,  found  in  the  spinal  cord  many  rods 
like  the  bacilli  of  malignant  pustule.  In  Curschmann*s  case  the  typhoid 
bacillus  was  found  in  the  same  region.  Catauni  found  bacilli  in  the  endo- 
neural lymph-spaces  of  manv  of  the  peripheral  nerves.  Eisenlohr  demon- 
strated various  Kinds  of  bacilli,  and  in  one  rather  typical  case,  found  staphy- 
lococci in  various  organs  of  the  central  nervous  system.  In  some  cases  dis- 
^minated  inflammatory  patches  or  ecchymoses  were  found  in  the  medulla, 
especially  in  the  motor  tract,  and  in  others  similar  alterations  in  the  cord. 
Particularly  marked  was  the  swelling  of  axis-cylinders  in  the  crossed  and 
uncrossed  motor  tracts.  In  still  other  cases,  what  was  found  corresponded 
to  the  lightest  form  of  poliomyelitis.  Pitres  and  Vaillard  found  nothing 
abnormal  in  the  gray  matter  of  the  spinal  cord,  and  few  alterations  in  the 
spinal  nerve-roots,  but  found  the  peripheral  nerves  degenerated  to  such  an 
extent  that  in  many  fibres  nothing  remained  but  an  empty  sheath  of 
Schwann.  Watson  found  nothing  but  a  congestion  of  the  spinal  meninges. 
Luigi  Villa  found  in  his  case  in  "  the  i)eripheral  ner\'es  and  in  the  nerve-roots 
the  lesions  of  parenchymatous  neuritis  with  preser\'ation  of  the  axis-cylin- 
ders, but  no  changes  in  the  intra-vertebral  ganglia.  The  axis-cylinders  were 
surrounded  by  accumulations  of  a  substance  having  a  special  morphology 
and  micro-chemical  character,  which  was  also  found  in  the  transverse  sec- 
tions of  the  spinal  cord,  particularly  in  the  periphery.     The  central  canal 
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was  filled  with  cellules  and  globules  which  completely  obstnicted  il.  The 
same  condition  existed  in  the  Drain  find  cerebellum,  where  the  nervtiU!!  ele- 
ments were  well  preserved.  In  the  muscles  the  fibres  were  ouraeruus  ami 
the  nuclei  of  the  sartwlemmft  augmenteil-" ' 

H088,  after  an  analysis  of  ninety-three  cases,  believes  the  disease  to  be  a 
form  of  multiple  ueurilia.  Oppenheim  mentions  a  case  in  which  the  exam- 
ination of  a  fragmeut  of  niu»;le,  secured  by  means  of  the  harpoon  during  life, 
showed  waxy  degeneration.  It  should  be  said  that  I.4indry  thought  a  tox- 
emia to  lie  at  the  base  of  the  disease,  and  this  idea  certainly  aoiuiree  suji- 
port  from  the  fact  that  in  it  acute  swelling  of  the  spleen  is  common,  and  of 
the  lymphatic  glands  not  rare.  If  this  view  be  correct,  it  still  remains  to  be 
determined  whether  there  is  a  single  specific  poison  or  whether  there  arc 
several  which  can  produce  a  similar  effect  upon  the  nervous  svstem.  After 
what  has  been  said,  a  little  consideration  will  show  that  our  knowledge  of 
the  nature  and  pathology  of  this  affection  if  in  a  very  confused  state,  and  the 
fre(]ueut  occurrence  of  neuritis,  which  has  of  late  been  tbund,  has  only  added 
to  the  confiisiou.  Clinically,  this  uncertainty  has  undoubtedly  led  to 
numerous  errors  of  diagnosis.  Supposing  that  the  toxic  principle  has  in- 
duced a  secondary  neuritis,  is  the  disease  to  be  looked  upon  as  ^eentially  n 
toxic  paralysis,  or  is  it  to  be  claimed  as  one  of  the  numerous  forms  of  mul- 
tiple neuritis  of  a  peculiar  type  (clinically)?  If  the  latter,  how  is  it  m  be 
distinguished  from  other  varieties?  If,  on  the  other  hand,  the  syrajjlonts  111 
a  given  case  are  plainly  indicative  of  a  neuritis,  cin  we  determine  with  p<)si- 
tiveness  whether  or  not  we  have  to  do  with  a  toxic  principle  in  addition? 

At  present  we  have  oulv  its  course  and  termination  to  guide  us.  The 
fatality  of  Landry's  paralysis  is  certainly  excessive  as  compared  with  ordinary 
multiple  neuritis,  and  points  to  another  tkctor  as  being  predominant.  As  the 
prognosis  is  so  grave,  the  necessity  of  distinguishing  this  varietv  from  other 
varieties  of  neuritis  or  myelitis  is  evident.  It  is  highly  probable  that  occasion- 
ally coses  of  diphtheritic  paralj'sis  have  be«n  mistaken  for  Landry's  paial}-sis. 
It  IS  well  known  that  in  the  former  it  is  not  alwavs  possible  to  obtain  evidence 
of  a  preceding  throat  aflection,  owing  to  the  fact  that  the  latter  was  very 
mild  or  that  the  primary  lesiou  was  confined  to  the  nares.  The  similarity 
Ixjlween  the  two  varieties  iif  paralysis  is  marked  when  there  is  little  sensory 
dii'turbiince  in  the  diphtheritic  fonn  and  the  paralysis  is  widespread. 

Diagnosis.  This  must  be  made  from  acute  auterior  poliomyelitis,  myelitis, 
neuritis,  diphtheritic  paralysis,  and  paralytic  rabies.  The  recognition  of  th* 
disease  described  above  must  rest  upon  the  peculiar  ascending  succewion  of 
tile  muscles  involved  in  the  paralysii^,  the  character  of  the  paralysis — almost 
entirely  motor — the  preservation  of  electro-muscular  excitability  and  of 
almost  unimpaired  sensation,  the  absence  of  atrophy,  and  the  (usuaj)  exemp- 
tion of  the  sphincters.  In  diphtheritic  parah'sis  there  is  most  commonly  a 
history  of  faucial  or  nasal  infection,  and  paral^'sis  of  the  palate  and  accom- 
modation as  initial  symptoms.  Sensory  symptoms  also  are  more  common.  In 
paralytic  rabies  we  also  have  usually  additional  aid  in  the  history  of  a  hite 
of  an  oiiiuml. 

PrognoBis.  This  is  extremely  bad,  although,  as  has  been  said,  recovcj-ieM 
may  take  place  oftener  than  statistics  would  indicate. 

Treatment.  Owing  to  the  rarity  of  the  ilisense  no  extensive  knowledge 
fnim  the  application  of  therapeutic  measures  has  been  gained.  Probably  nn 
remedy  thus  tar  employed  has  any  specific  effect.  PoesibI  v  a  line  of  treatment 
similar  to  that  found  useful  in  diphtheritic  paralysis  would  be  most  effective, 
especially  alcohol  and  strychnine,  the  latter  given  stibcutaneously.     In  tlio 
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early  sta^  of  the  disease  a  vapor  bath  has  been  recommended,  if  exposure  to 
cold  has  been  an  etiological  factor,  though  it  is  difficult  to  reconcile  tnis  treat- 
ment with  the  toxic  theory.  The  bath  should  be  followed  by  counter-irrita- 
tion in  the  form  of  a  long,  narrow  strip  of  mustard-plaster  over  the  spine. 
The  body  should  be  kept  in  as  perfect  a  state  of  rest  as  possible.  Internally 
large  doses  of  ereotin  were  thought  to  be  successful  in  a  case  mentioned  by 
Gowers.  The  other  remedies  used  are  iodide  of  potassium  in  doses  of  10  to 
20  grains,  well  diluted,  three  times  a  day ;  salicylate  and  benzoate  of  sodium  ; 
mercury,  either  in  the  form  of  the  iodide,  internally,  or  the  ointment  by  in- 
unction ;  belladonna,  in  the  form  of  the  fluid  extract,  1  or  2  minims  once 
or  twice  a  day ;  and  the  sulphate  of  quinine,  2  grains  three  or  four  times  a 
day.  In  cases  that  follow  traumatic  lesions,  especially  if  there  have  been 
any  indications  of  septicaemia,  Gowers  thinks  that  full  doses  of  the  per- 
chioride  of  iron  offer  tne  best  means  of  destroying  the  activity  of  the  blood 
state. 

SYRINGMDMYBLIA. 

Syringomyelia  is  characterized  by  the  formation  of  a  tubular  cavity  or 
cavities  m  the  substance  of  the  cord,  and  the  development  of  gliomatous  tis- 
sue. Its  symptoms  are  at  first  latent  in  their  course  and  slow  in  progression, 
but  finally  in  a  certain  proportion  of  cases  present  certain  peculiar  groupings 
which  allow  the  disease  to  be  recognized.  In  other  cases  they  are  atypical 
and  present  no  definite  grouping.  A  knowledge  of  the  mode  in  which  the 
cavities  and  gliomatous  tissue  are  developed  enables  us  to  understand  the 
relations  between  the  symptoms  and  the  anatomical  changes  in  the  cord. 

It  is  generally  agreed  that  gliosis  is  a  congenital  condition,  due  to  a  defect 
of  development  resulting  in  the  persistence  of  embry ©logical  tissue  with 
subsequent  proliferation  in  the  adult  cord.  Regarding  the  cavities  there  is 
still  a  considerable  difference  of  opinion  as  to  whether  all  have  the  same 
origin  or  whether  there  are  several  ways  in  which  a  cavity  may  be  formed. 
There  is  no  doubt,  however,  that  there  are  at  least  two  modes  by  which  cavi- 
ties originate,  and  all  cavities  associated  with  gliomatous  tissue  may  be  re- 
ferred to  one  or  the  other  of  these  two  modes  of  origin.  First,  a  cavity  may 
be  formed  by  the  persistence  of  the  primitive  tube  of  Avhich  the  embryonic 
cord  is  composed,  and  later  be  enlarged  by  the  breaking  down  of  the  embry- 
onic tissue  forming  its  walls. 

The  second  way  in  which  a  cavity  originates  is  by  the  proliferation  and 
subsequent  breaking  down  of  nests  of  gliomatous  (embrj^ological)  tissue, 
which  has  become  imprisoned  in  the  posterior  gray  matter  in  the  course  of 
development ;  consequently  some  cavities  may  represent  the  original  tube,  and 
others  may  be  entirely  new  formations.  The  developmental  process  by  which 
this  is  brought  about  is  as  follows :  In  the  beginning  the  spinal  cord  is  a  sim- 
ple tube  composed  of  embryonic  tissue — a  substance  which  is  gelatinous  in 
appearance — and  resembles,  if  it  is  not  identical  with,  gliomatous  tissue.  In 
the  process  of  development  the  tube  becomes  flattened  laterally  and  closes  by 
approximation  by  its  sides  with  the  exception  of  the  anterior  (ventral)  por- 
tion, which  remains  patent  and  persists  as  the  central  canal.  From  the 
walls  of  the  primitive  tube,  by  a  process  of  proliferation  and  transformation, 
various  structures  of  the  cord  are  formed.  When  the  tube  fails  to  com- 
pletely close  a  cavity  is  lefl,  necessarily  lying  behind  or  corresponding  to  the 
central  canal  and  extending  up  or  down  the  cord  a  greater  or  less  distance. 
When  this  is  the  case  it  is  found  that  some  of  the  surrounding  embryonic 
tissue  also  persists,  and  later  by  a  process  of  growth  increases  in  amount. 
This  proliferating  tissue  surrounding  the  cavity  is  liable  to  break  doAvn,  and 
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thus  the  cavity  is  enlarged.    The  walls  of  the  cavity  are  formed  of  per- 
sistent gelatinous  embryonic  tissue  of  varying  thickness. 

It  should  be  observed  that  the  clinical  phenomena  are  conditioned  by  the 
fact  that  the  remains  of  the  tube,  that  is,  the  cavity,  necessarily  occupies  either 
the  position  of  the  central  canal  or  lies  in  the  posterior  half  of  the  developed 
cord  between  the  posterior  comua.  In  the  latter  position  the  cavity  may  or 
may  not  connect  with  the  central  canal.  Whether  the  primitive  tube  has 
closed  or  not,  nests  of  embryonic  tissue  may  become  imprisoned  in  the 
posterior  portion  of  the  cord.  These  are  later  also  liable  to  proliferate  as 
gliomatous  growths,  then  degenerate,  and  finely  break  down,  mrming  cavi- 
ties. By  the  proliferation  of  the  gliomatous  tissue  a  distinct  tumor  formation 
may  result,  more  or  less  differentiated  from  the  surrounding  tissue. 

Syringomyelia  is  thus  primarily  a  congenital  disease  due  to  mal-develop- 
ment,  but  it  is  a  condition  liable  to  secondary  changes,  cell-growth  and  dis- 
integration, which  occasion  profound  damage  to  the  neighboring  structures 
of  the  cord.  It  will  be  also  seen  that  the  cavity  may  represent  an  injured 
central  canal  or  may  be  independent  of  it.  It  is  to  be  noticed  also  that  these 
new  formations  necessarily  lie  in  the  gray  matter  and  in  the  posterior  half. 
In  consequence  of  the  fact  that  the  structures  of  the  cord  are  not  necessarily 
injured  until  the  secondary  changes,  growth  and  disintegration,  take  place 
in  the  gliomatous  tissue,  the  disease  may  lie  latent  long  periods  before  it  pro- 
duces symptoms,  and  therefore  it  is  that  there  may  be  no  indications  of  such 
a  cavity  during  life.  The  slow  development  of  the  symptoms  after  their 
onset  corresponds  to  the  slow  growth  of  the  gliomatous  tissue  and  its  dis- 
integration. The  fact  that  these  formations  are  in  the  posterior  gray  matter 
occasions  a  peculiar  grouping  of  the  symptoms  such  as  would  be  due  to 
a  central  lesion.  When,  however,  as  is  often  the  case,  the  development  of 
the  cavities  encroach  upon  the  neighboring  white  matter,  other  symptoms  be- 
come added  to  or  are  substituted  for  those  which  are  referable  to  the  dama^ 
to  the  gray  matter.  The  symptoms  thus  produced  may  not  exhibit  in  their 
grouping  any  particular  type,  but  may  simulate  various  other  destructive  dis- 
eases of  the  cord.  Therefore  it  is  that  syringomyelia  .sometimes  cannot  be  diag- 
nosed during  life,  even  when  clinical  evidence  of  profound  damage  is  present. 

The  extension  of  the  cavity  may  injure  the  ascending  and  descending 
tracts  in  the  white  matter,  thus  producing  paralysis  and  ataxic  symptoms,  or 
it  may  be  into  the  anterior  comua,  producing  atrophic  changes.  While  the 
majority  of  cases  are  unquestionably  congenital  trom  the  presence  of  em- 
bryonic tissue,  in  others  tnis  origin  must  be  inferred  from  the  similarity  of 
many  of  the  pathological  conditions  present  to  those  in  the  congenital  cases. 
The  following  description  of  the  symptoms  applies  to  those  cases  in  which  the 
symptoms  are  so  grouped  as  to  produce  a  distinct  type.  The  variations  fre- 
quently met  with  will  be  afterward  mentioned. 

Symptoms.  The  symptoms  come  on  insidiously,  are  slow  in  their  develop- 
ment and  at  first  are  apt  to  be  overlooked.  They  are  most  frequently  ob- 
served between  the  ages  of  twenty  and  thirty,  and  therefore  up  to  this  period 
such  congenital  anomalies  as  may  exist  must  be  quiescent.  In  children,  ac- 
cordingly, symptoms  are  rare,  and  in  some  cases  the  manifestationsof  the  disease 
have  not  made  their  appearance  until  middle  life,  or  as  late  as  the  ages  of 
fiftv  or  sixtv.  The  svmptoms  are  almost  alwavs  bilateral,  but  a  few  cases 
have  been  observed  in  which  only  one  side  of  the  body  was  affected.  The 
most  common  s^ituation  for  the  lesion  is  the  cervical  enlargement,  and  hence 
the  distribution  of  the  symptoms  is  most  commonly  in  the  arms.  The  most 
common  type,  the  one  we  are  now  considering,  is  that  in  which  the  most 
salient  features  are  loss  of  perceptions  of  pain  and  temperature,  with  reten- 
tion of  the  tactile  and  muscular  senses  combined  with  atrophy  of  the  arms. 
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similar  to  that  obeerved  in  Bpinal  progressive  muscular  atrophy.  (See  Fig. 
180.)  In  this  type  usually  the  first  symptom  noticed  is  the  loss  of  the  sense 
of  pain  and  of  temperature.  (See  Fige.  179  and  181.)  This  dissociation 
of  the  difierent  sensory  perceptions  was  at  one  time  thought  to  be  pathogno- 
monic of  syringomyelia.  It  is  now  known  that  this  is  an  error,  and  that 
this  peculiar  dissociatioD  occurs  in  other  diseases,  as  in  neuritis,  myelitis,  and 
hysteria. 

In  syringomyelia  this  phenomenon  is  best  explained  on  the  theory  that  the 
paths  for  tne  conduction  of  the  perception  of  touch  and  pain  take  di^rent 
directions  in  the  cord,  and  that  those  for  pain  cross  in  the  posterior  commi»- 
sure  to  the  antero-lateral  ascending  tract.'  Consequently  a  lesion  of  the  gray 
matter  in  the  posterior  half  of  the  cord  might  obliterate  the  sense  of  p^a 
alone.  Further,  the  frequent  association  of  the  loss  of  the  temperature  sense 
with  that  of  pain  in  other  diseases  than  syringomyelia  shows  that  the  two 

Kths  probably  lie  close  together.    The  sense  of  touch  is  not  always  preserved, 
some  cases  it  has  been  lost  with  the  others,  probably  in  consequence  of  the 
extension  of  the  lesion  into  the  posterior  root  zones. 


in  a  cmw  or  ayrlngomyellB,  (Llotd.)    EicepIlDK  on  Ihe  back,  tbe  " ' 

mnflDed  lo  ibe  lefl  bt.lt  of  Ibe  body.    The  UmlU  of  Ihe  inolgesO  aia  not  corwsponrt  with  (how  ot 

tbe  Ibermo-ittia'BiheBla. 

Rarely  the  temperature  sense  aione  is  lost  for  a  considerable  time,  while 
that  of  pain  is  preserved.  The  thermo-anicsthesia  usually  is  not  absolute 
for  all  degrees,  but  more  eommonly  for  mean  temperatures  only,  but  some- 
times it  is  the  extremes  of  temperatures  that  are  not  recognized,  so  that,  for 
example,  the  perception  of  cold  is  presened  ainl  that  <if  heat  is  lost.  In  a 
case  of  D^j^riue  and  Thuilant'  the  thermal  sense  was  lo^'t  for  all  temperatures 
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above  68°  F.,  but  preserved  for  all  degrees  below  thia  {joint.  The  sensibility  fiir 
touch  and  paiu  was  preserved,  If  such  patients  are  not  carefully  tested  partial 
defects  in  the  perception  of  sensation  nre  liable  to  l>e  overlooked.  Tne  loae 
of  seniiation  is  more  commonly  confined  to  the  arms  and  adjacent  portions  of 
the  trunk,  corresponding  to  the  cerviciil  locution  of  the  lesion.  .Sensation  in 
the  legs  is  usually  unimpaired  in  this  type,  in  consequence  of  their  sensor)' 
fibres  naving  crossed  below,  and  thus  evaded  the  lesion  in  the  gray  matter 
above,  but  there  may  be  much  variation  in  the  distribution  of  the  analgeeia. 
Sometimes  it  is  general.  It  may,  however,  occur  in  the  form  of  a  iiemi- 
analgesia. 


ked  BmRBy  oh&ngca. 


The  areas  of  the  loss  of  sensibility  for  pain  and  temperature  may  not  cor- 
respond ;  one  may  be  wider  than  the  other,  and  there  may  be  areas  where 
one  is  lost  and  the  other  preserved.  There  may  be  analgesia  on  one  side  of 
the  body  and  thenno-anmsthcsia  on  the  other. 

According  to  Bruhl  and  Charcot  the  loss  of  sensation  in  the  arms  ocvurs 
in  KOiiee,  extending  in  a  circular  manner  around  the  limbs,  as  in  hysteria, 
and  does  not  follow  the  anatomical  distribution  of  the  nerves  as  in  neuriiix. 
This  zone  configuration  is  thought  to  correspond  with  the  arrangenieul  of 
the  spinal  centres. 

Symptoms  of  sensory  irritation  are  not  infretjuentlv  observed,  and  may  Iw 
the  first  thing  complained  of,  such  as  paruisthesia  of  different  kinds  (uiimVi- 
ness,  prickling  feelings,  etc.  \  and  jiains  referable  to  the  arms,  neck,  and  dif- 
ferent parts  of  the  hoAy.  These  pains  resemble  in  character  thoee  occurring  in 
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tumors  of  the  cord,  excepting  that  they  are  leae  intense,  and  are  the  occasion 
of  annoyance  rather  than  of  suffering.   They  are  very  likely  due  to  the  same 


patlenU  aanier  lo 


niechanigni,  viz. :  irritation  of  the  sensory  fibres  by  the  ^liomatous  growths 
or  dir^tended  cavities.    After  symptoms  of  impaired  sensiblhty  have  persisted 


irthropatbyof  Ihe  ligbl  ihoulder.    (Dehciu 


for  Slime  time  the  extension  of  the  lesion  into  the  anterior  comua  or  the  efiect 
of  pressure  upon  them  begius  to  cause  weakness  and  atrophy  of  the  arms. 

The  atrophy  is  usually  of  the  so-called  Arnn-Ducheiiiie  type.     It  niav  ny- 
pear  in  the  small  muscles  of  the  hand  and  gradually  extend  upward,  involving 
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consecutively  the  forearm,  upper  arm,  and  shoulder  muscles,  or  it  may  first 
appear  in  the  shoulder  and  upper-arm  muscles,  and  later  descend  to  the  hand. 
The  difference  depends  upon  whether  the  lower  cervical  gray  matter  is  first 
afiected  with  extension  upward  of  the  process,  or  whether  the  upper  cervical 
enlargement,  in  which  are  located  the  centres  for  the  shoulder  muscles,  is  first 
affected.  Corresponding  with  the  atrophy  there  is  naturally  a  weakness  of 
the  muscles  which  may  go  on  to  complete  paralysis.  The  electrical  changes 
in  the  atrophied  muscles  are  usually  limitea  in  accordance  with  electro-physi- 
ological laws  to  quantitative  diminution  to  both  galvanic  and  faradic  currents. 
But  when  the  atrophy  is  rapid,  some  muscles  may  exhibit  the  reaction  of 
degeneration. 

Fibrillary  contractions  in  the  atrophied  muscles  are  not  rare  as  in  progres- 
sive muscular  atrophy. 

Tremor  may  be  present  in  the  affected  limbs,  and  rarely  spasms. 

The  weakness  of  the  spinal  muscles  produces  scoliosis  ( see  Fig.  180),  which 
is  a  common  symptom  and  quite  characteristic.  It  is  probable  that  a  scoliosis 
of  limited  extent  may  be  due  to  atrophic  changes  in  the  vertebrse  similar  to 
those  that  occur  in  the  joints.  As  the  disease  progresses  damage  to  the  pyra- 
midal tracts  causes  weakness  of  the  legs,  with  spastic  symptoms. 

Trophic  disturbances  are  common.  Changes  m  the  joints  and  bones  very 
similar  to  those  observed  in  tabes  occur  in  about  10  per  cent,  of  the  cases 
(according  to  Ssokolow).  Like  the  other  symptoms  tney  more  frequently 
occur  in  the  upper  extremities,  while  those  of  tabes  occur  in  the  lower. 
The  joint  changes  consist  principally  of  enlargement  of  capsular  ligaments, 
looseness  of  the  joints,  thickening  of  the  capsule,  changes  of  form  in  the 
ends  of  the  bones,  and  development  of  bony  spicuke  in  the  capsular  walls. 
The  further  changes  resemble  those  in  tabetic  joints.     (See  Fig.  182.) 

Painless  fractures  of  the  bones  may  occur  from  very  slight  causes,  as  in  a 
case  of  a  man  who  fractured  the  radius  while  kneading  dough  (Schultze). 

Various  atrophic  changes  in  the  skin  are  frequent,  such  as  herpes,  eczema, 
and  even  deep  ulceration  and  gangrene ;  in  rare  cases  amputation  of  a  hand 
may  in  consequence  be  necessary;  or  there  may  be  simply  vasomotor 
changes,  causing  lividity  and  coldness  of  the  skin  or  the  opposite,  or  (ede- 
matous swelling  of  the  hands.  There  may  be  sweating  or  dryness  of  the 
skin.     The  nails  may  become  dry,  cracked  and  brittle,  and  may  drop  off. 

An  obtrusive  symptom  which  is  sometimes  observed  is  the  painless  felon, 
similar  to  that  which  occurs  in  Morvan*s  disease.  The  felons  occasion  deep 
ulceration  and  necrosis  of  the  distal  phalanges  of  the  fingers,  so  that  they 
may  drop  off.  Notwithstanding  this  extensive  ulceration,  the  felons  are 
painless,  owing  to  the  analgesia  present.  In  consequence  of  the  association 
of  these  felons  with  syringomyelia  this  disease  and  Morvan's  have  been  con- 
sidered by  some  as  identical.  This  is  probably  an  error,  though  it  may  be  that 
these  atrophic  lessions  may  be  due  to  the  same  pathological  conditions  in  the 
two  diseases,  viz. :  a  neuritis,  or  possibly  disease  of  the  trophic  centres.  These 
conditions  Avill  be  more  fully  considered  in  the  section  on  Morvan's  disease. 

In  some  cases  the  disease  takes  on  a  less  typical  form.  As  has  been  said, 
tactile  sensation  may  be  lost  with  that  of  pain  and  heat.  The  secondar}- 
changes  may  be  located  in  the  dorsal  or  lumbar  regions  of  the  cord,  produc- 
ing corresponding  variations  in  the  symptoms.  When  in  the  lumbar  region, 
the  atropliy,  loss  of  sensation,  trophic  and  other  symptoms  usually  observeil 
in  the  arms  occur  in  the  legs.  The  sphincters  are  then  affected  with  the 
usual  secondary  results.  The  disease  may  extend  upward  from  the  cervical 
enlargement  into  the  medulla  and  pons,  producing  bulbar  symptoms  and 
paralysis  of  the  cniiiial  nerves,  such  as  occur  in  other  forms  of  bulbar  disease. 

Other  changes  in  type  are  due  to  the  irregular  extension  of  the  lesion 
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transversely  in  the  cord.  One  type  is  that  simulating  amyotrophic  lateral 
sclerosis,  from  damage  to  the  pyramidal  tracts  and  the  antenor  cornua. 
Muscular  atrophy  and  spastic  paralysis  are  then  the  predominating  symp- 
toms. It  may  be  that  a  spastic  hemiplegia  alone  may  be  present,  lasting  for 
years  before  the  development  of  other  symptoms.  A  third  type  is  that  simu- 
lating Morvan's  disease,  in  which  the  loss  of  sensation,  atrophy,  and  felons 
are  the  most  salient  symptoms.  It  may  not  be  possible  to  distinguish  this 
type  during  life  from  Morvan's  disease,  and  this  has  given  rise  to  the  view 
just  referred  to  that  the  two  diseases  are  identical.  A  fourth  type  may  be 
called  latent  syringomyelia  in  consequence  of  the  disease  producing  no 
symptoms  whatever. 

Besides  the  symptoms  thus  far  described  others  sometimes  occur.  Very 
marked  ataxy  similar  to  that  in  tabes,  has  been  found  and  is  due  to  the 
j*econdary  development  of  a  posterior  sclerosis.' 

The  pupils  may  be  unequal  in  size,  and  contracted  from  injury  to  the  fibres, 
innovating  the  radiating  muscles  of  the  iris.  They  respond  to  light  and 
accommodation.  Contraction  of  the  bulb  with  narrowing  of  the  palpebral 
fissure  and  slight  ptosis  have  been  observed.  Contraction  of  the  visual  field 
of  both  eyes  has  been  noted  even  where  the  lesion  has  been  unilateral', 
though  in  the  latter  case  the  contraction  was  greatest  on  the  side  correspond- 
ing to  the  lesion.  This  symptom  can  only  be  regarded  as  a  functional  com- 
plication. Nystagmus  sometimes  occurs.  The  sphincters  in  most  cases  are 
unaffected,  but  may  be  involved  in  the  later  stages.  In  advanced  cases  bed- 
sores and  cystitis  may  develop  as  in  other  diseases,  which  cause  transverse 
lesions  of  the  cord.  In  some  of  these  atypical  forms  it  may  not  be  possible 
to  diagnose  the  disease. 

The  course  of  the  disease  is  slow,  usually  extending  over  many  years,  un- 
less there  has  been  a  distinct  tumor  formation  of  gGomatous  tissue,  or  the 
development  of  a  sarcoma  has  occurred,  in  which  case  the  disease  may  be 
shortened,  in  accordance  with  the  usual  course  of  tumors,  or  the  disease  may 
be  shortened  by  an  acute  destructive  process  in  the  gliomatous  tissue.  There 
are  frequently  periods  of  remission  when  the  disease  is  stationary  for  long 
periods,  and  there  may  even  be  periods  of  temporary  improvement.  Death 
may  finally  be  the  result  of  exhaustion,  bed-sores,  cystitis,  or  the  extension 
of  the  disease  into  the  medulla ;  or  life  may  be  cut  short  by  intercurrent 
diseases  to  which  such  patients  seem  to  be  peculiarly  liable. 

Pathological  Anatomy.  The  most  common  seat  of  the  disease  is  in  the  cervi- 
cal and  upper  dorsal  regions ;  hence  the  arms  are  njost  frequently  affected. 
The  cavities  vary  in  length.  They  may  extend  the  whole  length  of  the  cord 
and  even  upward  into  the  medulla  and  pons.  They  may  end  in  a  solid  mass 
of  gliomatous  tissue.  There  may  be  one  cavity,  or  a  secondary  fissure  may 
form  from  the  disintegration  of  the  tissue. 

They  may  extend  irregularly  in  a  transverse  direction  backward  into  the 
posterior  horn  or  forward  into  the  anterior  gray  matter,  and  even  laterally 
into  the  white  substance,  or  the  cavity  may  be — and  this  is  the  case  especi- 
ally in  children — simnly  a  dilatation  of  the  central  canal  surrounded  bv  a 
mass  of  gliomatous  substance.  The  cavity  may  or  may  not  be  lined  by  cellu- 
lar  membrane,  which  is  probably  a  rudiment  of  the  original  membrane  lin- 
ing the  primitive  embryonic  tube. 

The  cavity  sometimes  is  in  connection  with  the  central  canal  and  some- 
times is  not.  From  an  examination  of  74  casas  which  he  was  able  to  col- 
lect, Chiari  concluded  that  the  cavity  probably  connected  with  the  central 

>  Two  cases  are  to  be  found  in  the  literature  In  which,  notwithstanding  the  presence  of  symp- 
toms resembling  those  of  locomotor  auixia,  the  posterior  columns  were  not  sclerosed. 
*  IMJeriDe  and  Sotta:  Compt.  Rend.  Uebd.  80c.  d.  Biol.,  July  23.  1MU8. 
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cuoal  iu  45  (including  those  where  the  cavity  wae  a  mere  dilatation  of  tho 
(laual).  Iu  21  cases  the  cavity  was  thought  to  l>e  due  to  destruction  of  gliu- 
in  ulcus  ti^ue  alone. 


shuMiiLi:  iircuiuscnlKjil  glloslmf  llie  cenlfml  gnrnkOt 
e  lien  between  posterior  bomi  *iul  potterlur  to  ■tb)'  con 
.renllj-jlul  bCElnnlDg  l»  ba  foTmed  U 


It  should  nol  he  uverlonked  that  the  clinicttl  phenomenu  nre  not  i-oexten- 
*>ive  with  Ihe  cavity  or  Lhe  distribution  of  the  gliomatous  ti«ue,  but  nre 
related  only  to  thow  segments  in  which  the  nervous  stihstiuioe  hits  been  in- 
jured bv  prej8ure,  tind,  perliaps,  secondary  inflwintnalion.  So  that  oven  when 
the  syrmgoniyelia  extends  the  whole  length  of  the  cord  the  sym|)toms  iimy 
be  limited  to  the  nnns. 

The  mafB  of  gliomatoua  tissue  varies  largely. 


ny  be  present  an  n  thick 
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wall  lining  the  cavity,  or  it  may  be  so  small  aa  scarcely  to  be  found,  and  its 
ori^nal  presence  must  then  be  inferred  from  the  nature  of  the  disease. 
There  may  be  a  local  proliferation  so  as  to  form  a  well-defined  tumor  or  a 
glioma,  which  may  have  a  considerable  vertical  extent.     There  seems  to  be 


Tiansverw  KCtlan  ot  Ibe  cervical  cord  In  a 
cavity  fomiMloa.  Tbe  lat«nU  tncu  ue  alio 
loaneil  by  Db.  DiacnK.) 


a  tendency  to  the  development  of  localized  tumors,  which  are  either  glio- 
mata  or  sarcomata,  and  later  not  infrequently  give  rise  to  Byringomyelia. 

The  gliomatoufi  tissue  has  a  gelatinous  transparent  appearance,  and  under 
the  microecope  it  seems  to  be  made  up  of  ^niall  round  cells  with  fine  fibrous 


Trannvenie  kcHod  or  luintwr  rord.  nil 
taorni  and  poaterlor  to  ceiitnl  canal,  tbe 
IXtgcnentlon  or  Ulcnl  Incti.    Wclinrt. 

proccAics,  and  probably  hu^  much  in  I'oinmon  with  embryonic  ti^'iic  and  nor- 
mal neuroglia,  if  not  identical  witb  them.  It  is  firmer  llian  the  siirrotinding 
tissue,  and  when  circumscribed  can  wnietimes  ulmnst  bo  fhclle*!  out. 

The  prc»aurc  of  the  growth  and  distended  ciivitiew  may  ciiiiiH'  iitrophv  of 
the  adjoining  gray  matter,  particularly  the  anterior  comua,  and  even  of*  the 
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neighboring  white  substance.  Hemorrhage,  sometimes  takes  place  into  the 
cavities. 

Cavities  have  been  found  in  the  cord  in  connection  with  other  processes 
than  gliosis,  such  as  myelitis.  In  view  of  the  researches  of  Van  Giesen* 
who  has  shown  how  easily  such  cavities  may  be  artificial  productions  as  the 
result  of  carelessness  in  the  removal  of  the  cord,  it  is  well  to  suspend  our 
judgment  before  accepting  such  conditions  as  the  result  of  a  patnological 
process.  According  to  Van  Giesen  several  of  the  supposed  cavities  reported 
to  have  been  found  in  the  cords  were  only  artificial  products. 

A  fact  of  considerable  importance  connected  with  the  trophic  phenom- 
ena is  the  degenerative  neuntis  which  has  been  found  both  in  the  sensory 
and  motor  nerves. 

Diagnosis.  The  principal  diseases  with  which  syringomyelia  is  likely  to  be 
confounded  are  leprosy,  morvan's  disease,  focal  myelitis,  progressive  muscular 
atrophy,  cervical  pachymeningitis,  tumors,  and  neuritis.  The  other  manifes- 
tations of  leprosy  are  sufficient  to  make  the  distinction,  although,  overlook- 
ing this  fact,  some  writers  have  claimed  the  identity  of  syringomyelia  and 
leprosy,  on  account  of  the  similarity  in  the  sensory  phenomena  observed  in 
both.  Some  cases  cannot  be  distinguished  from  Morvan's  disease  until  at 
least  the  disease  has  progressed  so  far  as  to  produce  symptoms  which  are 
clearly  referable  to  the  cord.  A  focal  myelitis  sometimes  produces  symptoms 
resembling  a  limited  syringomyelia.  Two  cases  have  been  reported  by  Char- 
cot and  Robinson,  respectively,  and  I  have  myself  now  a  case  under  observa- 
tion ;  in  these  the  symptoms  resemble  those  of  the  disease  now  under  discus- 
sion. All  three  cases  immediately  followed  traumatism,  which  will  serve  as 
an  important  point  in  the  diagnosis  in  similar  cases.  The  course  of  the  disease, 
the  tendency  to  improvement  rather  than  to  the  extension,  the  absence  of  the 
peculiar  atrophic  changes  of  syrineomyelia,  and  the  comparatively  rapid 
onset  of  the  symptoms  must  ordinarily  be  sufficient  for  diagnosis. 

Progressive  muscular  atrophy  may  be  distinguished  by  the  absence  of  the 
sensory  and  atrophic  disturbances.  Chronic  pachymeningitis  pursues  a  more 
rapid  course  and  causes  much  more  severe  pains,  which  are  prominent  in  the 
disease.  Trophic  changes  other  than  the  muscular  atrophy  are  absent,  and 
the  peculiar  dissociation  of  the  sensory  symptoms  is  not  met  with. 

The  symptoms  may  resemble  those  accompanying  tumors  when  there  is 
a  marked  circumscribed  growth  in  the  cord,  but  in  tumors  symptoms  of  irri- 
tation are  much  more  prominent  and  last  a  longer  time,  as  a  rule,  before  the 
development  of  symptoms  of  damage.  The  peculiar  atrophic  and  dissocia- 
tion symptoms  of  syringomyelia  are  not  met  with.  Neuritis,  in  rare  in- 
stances, simulates  syringomyelia.*  It  is  to  be  distinguished  by  its  rapid  de- 
velopment, the  rarity  of  the  dissociated  sensory  phenomena,  the  relative 
mildnei^s  of  the  amesthesia,  and  the  limitation  of  the  analgesia  to  those 
nerves  (or  nerve-rootn)  which  are  distributed  to  the  atrophied  muscles.  In 
syringomyelia  the  area  of  analgesia  is  more  extensive,  and,  according  to 
firuhl  and  Charcot,  envelop  the  whole  circumference  of  the  area  instead 
of  following  the  nerve  distribution  as  in  neuritis. 

When  no  symptoms  are  present,  of  course  syringomyelia  cannot  be 
diagnosed  during  life.  Our  knowledge  of  the  relations  between  the  cavity 
formation  and  symptoms  is  far  from  complete,  and,  as  D^jerine'  has  pointed 
out,  the  cavities  are  often  not  located  where  they  are  supposed  to  be  from  the 
grouping  of  the  symptoms,  even  Avhen  the  disease  has  been  correctly  diag- 
nosed. 

The  pathology  of  the  atrophic  disturbances  is  far  from  clear,  although  it  i.s 

1  N.  Y.  Med.  Journal.  *  Charcot:  Archly,  d.  Neurol..  September 9. 1892. 

s  La  Semaine  M^dicale.  February  12, 1890. 
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probable  that  thej  are  dependent  upon  a  neuritis ;  but,  if  so,  it  is  not  plain 
why  the  neuritis  occurring  in  this  disease  produces  such  peculiar  trophic 
changes,  while  they  are  absent  in  the  ordinary  forms  of  neuritis  met  with 
under  other  conditions. 

PrognosiB.  The  disease  may  last  many  years,  fi*om  five  to  twenty.  During 
intervals  it  may  be  stationary,  and  even  some  improvement  may  temporarily 
occur. 

Treatment.  There  is  no  known  way  at  present  of  affecting  the  disease. 
The  only  treatment  is  that  called  for  by  the  skin  eruptions,  felons,  paralysis  of 
the  bladder,  bed-sores,  etc. 


MOBVAN'S  DISEASE. 

The  name  Morvan's  disease  has  been  given  to  a  group  of  symptoms  which 
were  first  described  by  Morvan,  of  Lannelis,  Brittany,  1883.  The  pathology 
of  the  disease  is  obscure,  but  it  is  probably  a  peculiar  form  of  neuritis.  In 
some  of  its  clinical  features  it  resembles  syringomyelia  so  closely  that 
some  writers  consider  the  two  diseases  identical.  This  is  probably  an  error, 
but  as  cases  of  each  are  sometimes  mistaken  one  for  the  other,  and  consid- 
erable discussion  still  continues  regarding  its  pathology,  it  is  described  here. 
The  disease  is  rare,  but  cases  are  being  reported  from  time  to  time. 

One  of  its  chief  characteristics  is  the  occurrence  of  usually  painless,  deep- 
seated  ulcerations  of  the  terminal  phalanges  of  the  fingers,  or  felons ;  hence 
the  name,  analgic  panaritium,  by  which  it  is  also  known.  These  felons  lead 
to  the  destruction  of  the  bones. 

Symptoms.  The  first  symptom  usually  complained  of  is  neuralgic  pains 
in  one  or  both  hands.  In  some  cases  the  pains  are  distributed  through  both 
limbs  of  the  same  side  of  the  body.  They  may  be  slight  in  intensity  or 
severe,  and  in  some  cases  may  not  be  present  at  all.  Later,  successive  felons 
appear.  These  are  painless,  owing  to  the  loss  of  sensation,  which  examina^ 
tion  at  this  time  will  show  to  be  present.  Occasionally  ulceration  precedes 
the  loss  of  sensation,  and  in  this  case  the  felons  are  painful,  but  usually  this 
is  true  of  only  the  first  felon. 

The  ulcerations  are  deep  and  sometimes  require  the  amputation  of  the 
phalanges;  by  the  successive  development  of  these  felons  and  resulting 
necrosis,  one  phalanx  after  another  may  be  lost.  The  intervals  between  the 
development  of  these  ulcerative  processes  may  be  weeks  or  years.  The  loss 
of  sensation,  which  is  always  present,  involves  all  forms  of  sensation  in  the 
great  majority  of  cases.  The  perceptions  of  touch,  pain,  and  temperature 
are  lost.  In  some  cases  the  dissociation  of  sensation  peculiar  to  syringo- 
myelia has  been  observed ;  that  is,  there  has  been  loss  of  the  sense  of  pain 
and  temperature,  with  the  preservation  of  that  of  touch.  It  is  possible  that 
in  such  cases  continued  observation  would  have  shown  the  disappearance  of 
the  tactile  sense  in  the  later  stages  of  the  disease. 

The  loss  of  sensation,  as  a  rule,  is  distributed  over  the  whole  arm,  and  it 
may  include  the  adjoining  parts  of  the  body  and  even  the  face.  Its  area  of 
distribution  is  generally  wider  than  that  of  atrophy  and  paralysis,  Avhich  fol- 
low and  constitute  the  third  cardinal  symptom. 

At  this  time  atrophy  and  paresis  of  the  muscles  of  the  hand  and  of  the 
forearm  will  be  founa.  The  muscular  wasting  does  not  seem  to  extend  above 
the  forearm  (?).  In  this  respect  the  disease  exhibits  a  marked  difference 
from  syringomyelia.  Aft^r  a  while  the  second  hand  may  be  affected  in  a 
manner  similar  to  the  first.  The  disease  is  therefore  bilateral.  In  rare  cases 
the  legs  may  be  attacked  later  in  the  course  of  the  disease  in  a  similar  man- 
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ner.  The  atrophied  muscles  lose  their  electrical  contractility  to  both  gal- 
vanic and  faradic  currents.  The  reflexes  are  unchanged/  and  the  sphincters 
are  unaffected.  Bulbar  symptoms  have  been  observed.  Other  trophic  dis- 
turbances than  those  of  felons  are  common  and  resemble  those  which  are  ob- 
served in  syrin^myelia ;  similar  changes  in  the  joints  occur,  and  deep-seated 
ulcerations  in  the  hands,  much  like  the  perforating  ulcers  of  tabes,  sometimes 
develop,  as  well  as  abscesses  in  the  arms.  The  slcin  of  the  hands  becomes 
cracked,  the  nails  dry,  brittle,  and  fissured.  Vasomotor  changes  of  a 
marked  character  cause  the  skin  to  be  livid  or  pale  and  cold  to  the  touch. 

The  progress  of  the  disease  is  slow,  extending  over  many  years.  During 
this  time  felons  and  other  trophic  disturbances  occur  so  that  one  phalanx 
after  another  may  be  lost.  The  fingers  become  distorted  by  the  contraction 
of  the  interosseous  muscles.  By  reason  of  these  changes,  as  well  as  the 
paralysis  and  atrophy,  the  hands  may  become  useless. 

Pathology.  As  has  been  said,  the  disease  is  thought  by  some  to  be  identi- 
cal with  syringomyelia,  others  being  equally  positive  that  the  symptoms  are 
dependent  upon  a  special  lesion,  viz.,  neuritis.  In  several  cases,'  which 
were  thought  during  life  to  be  typical  of  Morvan*s  disease,  gliomatous  cavi- 
ties were  found  at  the  autopsy.  It  cannot  be  too  strongly  insisted  upon  that 
such  evidence  does  not  show  identity.  We  might  as  well  argue  that  because 
alcoholic  neuritis  and  tabes  have  been  confounded  that  they  are  therefore 
identical.  Almost  any  disease  may  at  times  simulate  another.  It  is  pos- 
sible, in  fact  probable,  that  while  IVforvan's  disease  and  syringomyelia  are 
distinct  diseases,  the  lesion  upon  which  the  trophic  disturbances  depend  is 
the  same  in  each,  viz.,  a  neuritis. 

As  we  have  seen,  there  is  rea^^on  to  believe  that  the  trophic  changes  in 
syringomyelia  are  due  to  a  coincident  and  secondary  neuntis;  likewise  in 
Morvan's  disease  a  neuritis  has  been  found  in  the  stumps  that  have  required 
amputation  for  the  trophic  lesions. 

In  GombaultV  cju*e,  which  came  to  an  autopsy,  there  was  found  a  periph- 
eral neuritis  and  a  sclerosis  of  the  posterior  columns  and  of  the  posterior  g^^y 
matter  of  the  cord.  The  sclerosis  included  the  vessels,  causing  an  occlusion 
of  them  ;  there  were  no  cavities  present.  The  sclerosis  of  the  cord  observed 
in  this  case  wa^  such  as  might  well  be  secondary  to  the  changes  in  the  periph- 
eral nerves.  A  single  case  like  this  is  of  much  more  value  in  throwing 
light  upon  the  pathology  of  the  disease  than  many  others  in  which,  though 
the  symptoms  simulate  Morvan*s  disease,  the  central  changes  of  syringo- 
myelia are  found.  Such  a  case  demonstrates  that  the  group  of  symptoms 
described  by  Morvan  may  develop  from  conditions  other  than  syringomyelia 
and  is  entitled  to  independent  recognition.  The  fact  that  so  many  cases, 
twenty  in  number,  occurred  in  the  practice  of  a  single  individual  in  a  small 
fishing  town  of  5000  inhabitants,  is  strong  evidence  that  this  affection  is  not 
due  to  cavity  formation.  It  is  hard  to  believe  that  so  many  persons  in  a 
small  community  were  affected  by  such  a  rare  disease  as  syringomyelia, 
whereiis  it  might  be  possible  that  a  neuritis  of  obscure  and  infectious  origin 
might  easily  affect  a  large  number  of  persons.  It  has  been  too  readily 
assumed  by  those  writers  who  hold  to  the  theory  of  neuritis  that  the  infec- 
tion was  due  to  fish.     If  a  poison  from  fish  would  cause  a  neuritis  of  this 

1  In  aome  cases  the  deep  reflexes  of  the  legs  have  been  observed  to  be  increased.  In  consideraiion 
of  the  fact  that  some  cases  Mipposed  during  life  to  tw  Morvan's  disease  have  been  shown  at  the 
autopsy  to  be  cases  of  syrinRomyelia,  it  is  probable  that  those  cases,  in  which  paresis  of  the  legs  with 
increase  of  the  deep  reflexes  without  atrophy  was  ol«erved.  were  really  cases  of  srringomyeUa,  as 
such  symptoms  indicate  a  lesion  of  the  cord.  The  symptomatology  ot  Morvan^s  disease  needs 
careflil  revision  In  some  of  its  detaiLs,  as  in  view  of  recent  autopsies  the  two  diseases  have  nndoabc- 
edly  been  conftised. 

s  JoffVoy  (I^a  Semaine  MMicalo,  March  4, 1891)  has  reported  a  second  case. 

*  Archiv.  de  MM.  Exp..  1891. 
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kind  the  disease  should  be  common  in  fishing  communities  generally.  Some 
writers'  attempt  to  show  the  identity  of  syringomyelia  and  Morvan's 
disease  by  pointing  out  the  gradual  shading  of  the  symptoms  from  one  dis- 
ease to  the  other  in  graded  cases,  while  admitting  the  existence  of  character- 
istic types  of  each.  Arguments  of  this  kind  are  obviously  fallacious.  A 
judicial  consideration  of  the  evidence  thus  far  submitted  must,  however, 
find  that  the  pathology  of  Morvan's  disease  is  not  beyond  a  doubt,  but  that 
the  evidence  strongly  leans  toward  the  view  that  it  is  due  to  a  peripheral 
neuritis. 

PrognosiB.  Though  few  cases  have  thus  far  died  from  the  disease,  the 
prognosis,  as  far  as  recovery  is  concerned,  must  be  regarded  as  unfavorable, 
nut  the  disease  may  remain  stationary  a  long  time,  and  improvement  has 
been  observed  in  a  number  of  characteristic  cases.  If  the  theory  that  the 
disease  is  a  neuritis  is  correct,  there  is  theoretically  no  reason  why  great  im- 
provement jor  recovery  should  not  occur  in  mild  cases.  Our  knowledge  is  at 
present  so  limited  and  the  difficulty  of  distinguishing  individual  cases  from 
syringomyelia  is  so  great  that  we  cannot  at  present  formulate  positive  views 
regarding  the  prognosis. 

Treatment.  All  rational  treatment  must  be  limited  to  the  surgical  treat- 
ment of  the  felons  and  other  trophic  changes.  All  treatment  directed  to- 
ward the  disease  itself  must  be  purely  experimental. 


TUMORS  OP  THE  SPINAL  ENVELOPES  AND  OP  THE  CORD 

ITSELP. 

In  the  present  state  of  our  knowledge  it  is  not  possible  to  distinmish 
clinically  tumors  of  the  cord  from  tumors  of  the  spinal  envelopes ;  it  is  there- 
fore customary  to  consider  them  together.  Nevertheless  various  attempts 
have  been  made  to  distinguish  one  class  of  tumors  from  the  other,  and  cer- 
tain symptoms  have  been  supposed  to  be  characteristic  of  one  or  the  other 
class.  More  extended  knowledge  has  shown  that  we  have  very  little  that  is 
trustworthy  for  this  purpose. 

The  following  account  is  based  on  an  independent  study  of  133  cases, 
which  include  the  collections  of  Horsley  and  Mills  and  Lloyd,"  and  37 
others. 

Etiology.  Various  causes  have  been  assigned  as  productive  of  tumors ;  but, 
aside  from  syphilitic,  tubercular,  and  parasitic  growths,  we  know  almost 
nothing  of  the  real  cause  of  tumors.  Traumatism,  "  cold,"  and  emotional 
excitement  have  been  assigned  as  ade(|uate  causes  of  tumor,  and  this  state- 
ment has  been  copied  from  one  text-book  to  another,  but  the  evidence  is  in- 
sufficient to  justify  this  conclusion.  The  etiological  question  is  an  important 
one,  especially  in  connection  with  traumatism,  as  claims  for  damage  are 
likely  to  be  made  and  have  been  made  on  such  statements.  The  chief  reason 
for  assigning  traumatism  as  a  cause  is  that  symptoms  have  been  known  to 
develop  immediately  after  a  fall  or  blow.  Such  evidence  proves  too  much, 
for  tumors  do  not,  like  mushrooms,  spring  up  in  a  night,  and  a  tumor  that 
has  attained  a  size  sufficient  to  produce  symptoms  must  have  existed  in  such 
cases  for  some  time  previous  to  the  accident.  If  the  traumatism  occurred 
at  a  remote  period  it  is  equally  difficult  to  trace  the  cuuse  and  effect.  At 
most  the  occurrence  of  symptoms  following  traumatism  shows  that  a  blow  or 

1  Kornfeld  :  Wlen.  Med.  Wochenschrifl,  May  11. 1892. 

>  Horsley's  collection  includes  some  of  those  collected  by  Mills  and  Lloyd.  These,  of  course,  are 
only  counted  once.  The  37  additional  cases  have  almost  all  been  published  since  the  date  of  Hore- 
ley's  coUecUon  (18S8). 
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a  fall  mar  have  influence  in  developing  aymptomci  of  pree^ure  which  other- 
wise would  nut  have  appeared  till  a  later  penod.  Evidence  of  the  correct- 
□esB  of  this  explanation  is  found  in  those  cases  where  a  similar  tr^D  of 
symptoms  followed  traumatism,  and  yet  the  nature  of  the  tumor  was  such  af 
to  show  that  it  waa  due  to  a  specific  cauee.  Fo*  example.  No.  5S  of  HorelevV 
collection  was  assigned  to  traumatism  as  a  cause,  and  the  symptoms  ot  ifo. 
16  were  intensely  aggravated  by  a  strain,  yet  the  former  was  a  tubercle  and 
the  latter  an  ecbiDococcua  cyst.  A  case  of  my  own,  in  which  the  diagnosis 
of  a  gumma  was  supported  by  the  results  of  anti-syphilitic  treatment,  was 
aacrib«d  by  the  patient  to  a  fall. 

There  is  a  class  of  tumors  which  are  probably  really  the  consequence  of 
traumatism,  namely,  cystic  foimations  which  develop  from  hemorrhage. 
According  to  Horsley  some  of  the  fibrocystic  tumors  reported  as  fibromata 
were  really  of  this  nature.'  A  hemorrhage  first  occurs  in  the  membraneK, 
and  later  undergoes  secondary  organization,  finally  resulting  in  a  fibrocystic 
formation. 

The  effect  of  cold  and  emotional  disturbances  likewise  is  probably  to  excite 
at  most  symptoms  of  a  previously  existing  tumor.  An  analt^ous  effect  of 
traumatism  has  been  obsen-ed  in  other  spinal  diseases ;  for  example,  tabes 
doreali?,  in  which  it  sometimes  happens  that  the  diseajte,  which  has  been 
latent  up  to  the  moment  of  the  injury,  has  suddenly  given  rise  to  marked 
symntoms.  Gliomata,  in  many  cases,  and  perhaps  in  all,  arc  the  result  of  a 
proliferation  of  embn'onic  tissue  persisting  m  the  cord. 

Pathology.  Tumors  may  grow  from  the  cord  itself  (Fig*.  187  and  1S9),  or 
from  any  of  its  membranes  (pia,  arachnoid,  dura)  (see  Fig.  188  and  Plate 
m) ;  or  they  may  spring  from  tissues  outside  the  dura  mater,  such  as  the 
fat  lying  between  the  dura  and  the  vertebrse,  the  bones  themselves,  or  the 


intervertebral  cartilages.  Tumors  may  therefore  be  classified  as  extra-dural, 
intra-dural,  and  medullary.  The  most  practical  classification  for  clinical 
purposes  is; 

1.  Meilullary  or  tumors  of  the  cord. 

2.  Ex  Ira- medullar)'  or  tumors  of  any  of  the  envelopes. 

This  classification  is  based  on  the  seat  of  the  tumor,  irrespective  of  (he 
nature  of  the  tissue  from  which  it  grows. 

Tumors  of  the  cord  are  fur  more  rare  than  of  tlie  envelopes.  Of  KtO 
cases  there  were : 

Outaldeoonl,  buleiBcl  JocaUan  doubinil  rmm  ivprirl        ....      II 

Tolsl  omilde  COM (7 

LncHUon  rtoublful  nom  re|ion H 

ISO 
1  Nm.  2*.  2)1.  K,  1«.  48. 


"  Cystic  sarcoma  ol  Ihe  arachnoid  compressiqg  Ihe  cord  in  the  lower  dorsal 
regiori.     (Leydenj 
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Tlie  difierent  kinds  of  tumore  met  with  are  indicated  by  the  following 
table.  This  table  also  shows,  with  probably  fair  accuracy,  the  relative  fre- 
quency of  each  kind : 


Neuroma 

SISSKST   : 

ISO 

Of  the  19  tumors  within  the  cord  (included  in  these  130  casee),  5  were 
Borcomata,  4  gummata,  6  were  gliomata,  2  were  tubercleit,  and  1  was  an 
echinococcus  cyst  (1  unknown). 

Various  mixed  forms  occur  as  in  other  parts  of  ^*'-  '**■ 

the  body. 

Tumore  may  be  single  or  multiple.  In  the  great 
majority  of  cases  they  are  single.  When  more 
than  one  occur  they  are  generally  sarcomata  or 
nenromata.  Tubercular  tumors  are  sometimes, 
though  rarely,  multiple.  Spinal  tumors  growing 
within  the  canal  do  not  attain  to  a  large  size,  prob- 
ably owing  to  the  fact  that  before  doing  so  they 
proiiuce  so  much  damage  that  death  takes  place. 
They  vary  from  the  size  of  a  pea  to  a  maximum 
diameter  of  two  to  three  inches.  One  exception 
to  this  is  gliomfttous  tumor  springing  from  em- 
br^'onal  tis.<<uc  about  the  central  canal.  Though 
in  diameter  such  growths  are  small,  in  a  vertical 
direction  they  may  extend  through  a  considerable 
length  of  the  cord — sometimei<  throughout  its  whole 
length.  They  are  often  combined  with  syringo- 
myelia, and  then  it  is  customary  to  consider  them 
as  a  distinct  affection.  A  dlffuw  sarcoma  extend- 
ing from  the  sixth  cervical  to  the  canda  etjuina 
has  been  observed. 

The  effect  of  tumors  outside  the  cord  is  to  coin- 
pres-'  its  substance,  producing  atrophy,  softening, 
or  myelitis  (pressure  inyelitin).  An  indentation 
of  the  curd  corresponding  to  the  tumor  may  be  obser\'ed.  The  membranes 
in  the  ueighborhood  of  the  tumor  may  be  (edematous  or  congested.  The 
«^)rd  may  be  softened  for  some  little  distance  above  aud  below  the  tumor. 
This  secondary  inflammation  may  develop  an  an  acute  process,  as  imlicated  by 
the  symptoms.  In  tumors  of  the  cord  substance  the  cord  is  enlarged  at  the 
scat  of  growth,  and  on  cross-section  the  component  structures  of  the  cord  will 
l>e  oljserved  to  be  pressed  out  of  their  normal  poi^itions,  while  the  tumor  itself 
will  be  firmer  than  the  normal  cord  subftani'e.  The  surrounding  tissue 
will  be  softer.  The  («ntral  canal  mav  be  obliterates!  by  pressure  and  dilated 
above  the  point  of  constriction.  The  association  of  gliomatous  growths 
with  cavity  formations  (syringomyelia)  has  already  been  referred  to.  Sec- 
ondurii'  degenerations  usually  occur,  a<-cording  to  the  well-known  laws,  i.  e., 
downward  in  the  lateral  columnsj  upward  in  the  posterior  columns. 

Symptoms.  The  symptoms  caused  by  tumors,  whether  they  be  within  the 
cord  itself  or  outside  the  cord,  are  of  two  kin<L<,  namelv,  those  due  to  irri- 
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talion  of  the  con)  aDd  the  uerve-roots,  and  those  due  to  destruction  of  the 
cord  nnd  nerve-roots  nr  to  im|>airment  of  their  fiiiiotiona.  The  cHuical 
ret.'Ognition  of  these  two  seta  of  8' 


f  symptoms  h  importaiit,  ae  well  as  that  of 
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their  order  of  development.  The  earlier  symptoms  are  in  the  majority  of 
cases  tho^  of  irrilation.  At  a  lat^r  period  symptoms  of  damage  become 
aasociated  with  those  of  irritation  ;  but  this  order  is  not  alwaj-s  followed,  as 
sometimes  the  initial  symptoms  are  those  of  damage.  The  symptoms  of  irri- 
tation are  pain  and  spasm  ;  of  damaee,  panUysis  uf  sensation  and  motion, 
combined  with  the  usual  alterations  in  the  rettexee,  nutrition,  rouditiou  of 
the  sphincters,  etc.,  found  in  transverse  lesions  according  to  the  location. 

Two  stages  can  frequently  be  recognized  i  a  first  eitagc,  in  which  sjiuptoiua  of 
irritation  pr«dominate ;  and  a  second,  in  which  those  of  paral>'sts  (xinxtitute  Uie 
principal  objective  feature,  though  pain  still  continiicu  and  aggravates  the 
sutferiugs  of  the  patient.  Mills  and  Lloyd  consider  that  tlie^  stages  [»d 
generally  be  recogniEcd. 

The  difTcreutiation  of  stages  by  syniptoraa  charctcristic  i)f  each  cannot  bo 
generally  be  made,  ae  some  writers  would  have  us  understand.  It  is  true 
that  both  irritative  symptoms  and  damage  symptoms  occur  in  the  greAt 
majority  of  cases,  and  that  in  a  disease  of  this  nature  the  clofling  scene  must 
be  one  of  damage ;  but  the  initial  stage  is  not  so  very  frequently  one  of  irri- 
tation as  is  often  asserted  to  be  the  case.  In  quit«  a  large  group  of  caem  (.25 
out  of  111)  the  firnt  symptom  is  one  of  damage  (^  paralysis  or  anraithcMa),  uid 
in  others,  again,  the  two  sclif  of  symptoms  appear  simultaucou^T,  eo  that 
the  cases  may  Itc  arranged  in  two  groups,  a  larger  one  in  which  irritAtion 
precedes  damage,  and  a  smaller  one  in  which  the  reverse  is  the  case;  or  both 


DISEASES  OF  THE  SPINAL  CORD.  60S 

may  develop  together,  or  signs  of  irritation  may  be  wanting.  After  symp- 
toms of  damage  have  developed  both  classes  of  cases  pursue  the  same  course 
and  end  in  destruction  of  the  cord. 

The  clinical  features  presented  by  individual  cases  of  the  larger  class  (as 
well  as  the  smaller)  vary  much  in  the  grouping,  distribution,  and  mode  of 
development  of  the  symptoms.  The  symptoms  are  usually  slow  in  their 
development,  several  months,  as  a  rule,  elapsing  before  decided  damage  to 
the  cord  has  occurred;  although  in  syphilitic  tumors  and  tubercles  this 
stage  may  be  reached  much  earlier  (three  to  eight  weeks). 

iniiial  Stage.  The  first  symptom*  complained  of  by  a  large  majority  of 
patients  is  pain,  which  may  be  referred  to  the  distribution  of  the  nerves 
arising  at  tne  level  of  the  tumor,  and  in  this  case  is  due  to  the  irritation  of 
nerve-roots  (root-pains),  or  it  may  be  located  in  parts  of  the  body  below, 
and  in  this  latter  case  is  due  to  irritation  of  the  sensory  tracts  within  the 
cord  (cord-pains).  Pain  is  also  persistent,  as  a  rule,  throughout  the  whole 
course  of  the  disease.  Out  of  128  cases,  it  was  present  in  107  at  some  period 
of  the  disease.  At  the  onset  the  pain  is  paroxysmal  in  character,  with  in- 
tervals of  freedom.  It  is  described  sometimes  as  burning,  sometimes  as 
sharp,  lancinating,  and  piercing.  When  the  tumor  is  in  the  dorsal  region, 
the  pain  may  produce  a  feeling  of  intense  constriction  around  the  Body 
(girdle  pain).  When  in  the  cervical  region,  a  similar  sensation  may  he 
felt  in  tne  neck,  causing  a  choking  feeling.  In  severity  the  pain  varies  in 
individual  cases ;  but  while  it  mav  be  slight,  as  a  rule,  it  is  severe,  and  is 
often  so  intense  as  to  be  insupportable  without  large  doses  of  morphine.  The 
intensity  depends  in  part  upon  the  nature  and  location  of  the  growth. 

The  statement  is  frequently  made  that  root-pains  are  more  severe  than 
cord-pains,  and  that  in  tumors  of  the  membranes  the  pains  are  more  likely 
to  be  due  to  irritation  of  the  roots,  and  therefore  more  severe  than  in  tumors 
of  the  cord.  This  needs  considerable  q[ualification.  The  question  is  an  im- 
portant one  for  differential  diagnosis.  From  a  careful  study  of  the  location 
of  the  tumors  and  of  the  character  and  distribution  of  the  pains,  in  69  cases 
available  for  the  purpose,  I  find  that  in  57  the  pains  were  described  as 
"  severe,"  "  very  severe,"  "  atrocious,"  etc.  Of  these  57,  in  all  but  8  the 
tumor  was  outside  the  cord,  and  yet  the  pains  could  only  be  interpreted  as 
due  to  pressure  on  the  cord  itself  in  18,  on  the  nerve-roots  in  18,  and  on  both 
in  6.  In  8  the  report  was  not  sufficiently  detailed  to  enable  the  nature  of 
the  pains  to  be  determined.  In  3  the  pressure  was  upon  the  cauda  equina. 
In  the  remaining  12  of  the  69  cases,  the  pains  were  of  a  comparatively  mild 
character ;  in  3*  the  pains  were  due  to  pressure  on  the  cord  ;  m  5  to  pressure 
on  the  roots ;  in  1  to  pressure  on  both ;  in  2  doubtful ;  in  1  to  pressure  on 
the  Cauda  equina. 

Taking  all  the  cases  together,  irrespective  of  the  character  of  the  pains,  we 
have :  cord-pains,  21 ;  root-pains,  23 ;  both,  7.     In  two  additional  cases  the 

Eain  was  local  in  the  spine  over  the  seat  of  the  tumor,  and,  perhaps,  should 
e  classed  with  the  root-pains.  But  these  figures  are  probably  only  ap- 
proximately correct,  as  it  is  not  easy  in  every  case  to  determine  from  the 
reports  the  origin  of  the  pains. 

From  these  facts  it  will  appear  that  severe  pains  are  quite  as  likely  to 
arise  from  pressure  on  the  cord  as  upon  the  roots,  and  that  cord  pains  are 
as  frequent  in  extra- medullary  tumors  as  root-pains.' 

1  It  should  be  stated  that  in  the  later,  and  probably  more  accurately  reported  cases,  pain  is  men- 
tioned as  the  first  symptom  much  more  frequently  than  in  the  earlier  cases,  and  it  is  possible  that 
Aitnre  observations  will  accord  with  the  former. 

s  In  one  of  these  there  were  also  pains  which  probably  were  root-pains. 

*  The  fkct  is  of  importance  in  diagnosing  the  location  of  the  tumor,  as  when  the  pain  ii  due  to 
prewure  upon  the  cord  it  is  impossible  to  determine  from  the  distribution  ol  the  pain  how  much 
aboTe  the  corresponding  nerve-roots  the  tumor  may  be  located. 
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Whether  tumors  of  the  cord  itself  are  as  likely  to  give  rise  to  as  severe 
pain  as  tumors  of  the  envelopes,  irrespective  of  their  ori^n  (cord-pains  or 
root-pains),  cannot  be  determined  without  a  greater  number  of  cases  than 
has  thus  far  been  collected.  It  can,  however,  be  said  that  both  kinds  give 
rise  to  severe  pains. 

In  tubercle  the  pain  is  comparatively  mild.*  In  tumors  of  the  cervical 
and  lumbar  enlargement  the  pain  may  radiate  down  the  arms  and  legs,  re- 
spectively, involving  distinct  nerve-regions  according  to  the  nerve-roots  or 
segment  of  the  cord  involved.  In  tumors  of  the  cervical  cord-pains  in  the 
neck  are  most  commonly  observed,  but  they  are  sometimes  felt  in  the  legs 
and  in  the  back,  and  even  a  girdle  pain  around  the  waist  may  be  present. 
When,  at  the  onset  they  are  felt  in  the  neck  or  arms  in  the  nerves  arising 
from  the  cervical  cord,  they  may  at  a  later  period  as  the  tumor  encroaches 
upon  the  cord  substance  appear  in  the  legs  and  body  below.  In  a  few  cases 
the  pain  has  been  felt  in  parts  above  the  seat  of  the  tumor. 

It  is  not  uncommon  for  the  pain  to  begin  on  one  side  of  the  body,  and 
then  extend  to  the  other  side,  aiter  a  distinct  interval,  or  to  begin  in  one 
arm  and  later  appear  in  the  leg  of  the  same  side  or  in  the  abdomen.  In 
fact,  it  is  not  infrequent  to  meet  with  pains  in  one  part  of  the  body  due  to 
pressure  on  the  roots  and  at  the  same  time  with  pains  in  another  part  of  the 
Dody  from  irritation  of  the  cord.  Sometimes  tne  pain  is  increased  or  the 
paroxysms  are  excited  by  almost  any  movement  of  the  body,  such  as  jolting 
or  jarring,  or  movement  of  the  spine  and  limbs.  Sometimes  the  pain  is  located 
in  the  spme,  and  there  may  be  localized  spinal  tenderness.  In  some  instances 
severe  pains  are  felt  in  the  joints.  The  slightest  movement  of  the  limbs  may 
cause  paroxysms  of  excruciating  pain.  In  such  cases  the  disease  may  be 
mistaken  for  rheumatism.  At  this  stage  of  the  disease  the  patient  may  suffer 
from  pain  alone  for  a  long  period  before  the  development  of  other  symptoms. 
The  length  of  this  stage  varies  according  to  the  nature  of  the  tumor,  from  a 
few  weeks  to  one  or  two  years.* 

But  early  in  the  course  of  the  disease  another  symptom  of  irritation — 
spasm — is  apt  to  be  associated  with  the  pain.  The  spasm  may  take  the  form 
of  simple  stiffness  of  the  muscles,  or  of  clonic  jerking  of  the  limbs  at  intervals, 
or  of  contractures.  Some  spasm  in  the  course  of  the  disease  is  common,  but 
it  is  not  so  fre<}uent  a  symptom  as  pain.  It  was  mentioned  as  present  in  one 
of  its  various  forms  in  73  out  of  129  cases.  Like  pain,  it  may  be  due  to  irri- 
tation of  the  nerve-roots  or  of  the  cord  itself.  It  occurs  in  intra-meduUary 
as  well  as  extra- medullary  tumors.  In  tumors  of  the  cervical  region  it  may 
be  observed  as  a  rigidity  of  the  neck,  sometimes  producing  a  form  of  torti- 
collis. Spasm  of  the  cervical  muscles  is  more  likely  to  be  recognized  than 
other  spinal  muscles,  owing  to  the  flexibility  of  the  cervical  spine.  In  tumors 
of  this  region  the  spasm  may  be  observed  in  the  fingers  or  arm ;  or,  like  pain, 
it  may  first  and  at  an  early  period  be  noticed  in  the  leg.  When  at  the  onset 
it  is  noticed  in  the  upper  part  of  the  body  it  may  later  in  the  course  of  the 
disease  appear  in  the  muscles  of  the  abdomen  or  legs.  In  tumors  of  the 
dorsal  and  lumbar  regions  spasm  is  necessarily  limited  to  the  muscles  of  the 
back,  abdomeu,  or  lees.  Sometimes  the  spasms  are  very  painfnl,  and  may, 
like  pain,  be  excited  by  any  movement  of  the  limbs  or  body,  according  to 
their  location. 

Besides  the  pain  already  spoken  of,  patients  may  complain,  in  the  early 
and  middle  stages,  of  still  other  sensory  disturbances,  sucli  as  panesthesise,  a 
feeling  of  numbness,  prickling,  and  "  pins-and-needle  "  sensations,  and  when 

1  Uerter's  26  cases.    Journal  of  Nervous  and  Mental  Diseases,  1890. 

*  In  one  case  excruciating  pains  alone  persisted  without  other  symptoms  for  eight  years,  when 
death  took  place  apparently  from  exhaustion. 
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pain  is  not  present  an  examination  may  show  the  presence  of  the  analogous 
symptom,  hypersesthesia.  Sometimes,  when  sensory  symptoms  are  not  present 
in  the  initial  period,  this  stage  of  irritation  may  still  oe  recognized  by  the 
presence  of  some  form  of  spasm. 

In  some  instances,  in  the  earliest  stages,  the  patient  may  notice  a  certain 
amount  of  weakness  of  certain  groups  of  muscles.  In  a  large  minority  of 
cases  (25  out  of  111),  instead  of  symptoms  of  irritation,  paralytic  symptoms 
make  up  the  initial  stage.  The  disease  begins  then  with  gradually  develop- 
ing paraplegia,  or,  in  a  few  instances,  paralysis  of  one  side  of  the  body,  or  all 
four  limbs.  Occasionally  the  paralysis  has  come  on  suddenly  after  some 
exciting  cause,  such  as  exposure  to  cold. 

Pain  in  this  class  of  cases  may  appear  later,  though  in  most  of  them  this 
is  not  recorded  in  the  published  report.  It  would,  therefore,  seem  that  in 
this  class  of  cases  the  early  development  of  the  paralysis  was  dependent  on 
the  site  of  the  disease.  In  a  few  cases,  as  was  just  mentioned,  paralysis 
and  pain  appear  together  at  the  onset,  or  some  form  of  spasm  may  be  asso- 
ciated with  tne  paresis.  Occasionally,  instead  of  pain,  the  initial  symptom  is 
muscular  twitchmg  or  cramps,  ataxia  or  vasomotor  symptoms  (oedema-redness 
of  skin,  etc.).  The  occurrence  of  paralysis  as  the  initial  symptom,  or  coinci- 
dently  with  pain,  seems  from  the  data  at  hand  to  be  relatively  more  frequent 
with  intra-medullary  tumors,  but  the  number  of  cases  of  this  kind  at  our 
disposal  is  too  small  to  make  it  safe  to  draw  such  inductions. 

When  a  primary  irritative  stage  has  been  present,  as  the  disease  progresses 
and  the  nerve-roots  and  the  cord  become  more  compressed,  all  the  irritation 
symptoms  increase  in  intensity,  and  may  become  more  widely  distributed. 
Symptoms  indicative  of  damage  are  now  added  to  the  clinical  picture. 

Paralysis,  if  it  has  not  already  appeared,  develop.  One  peculiarity  of  the 
paralysis,  whether  it  follows  a  primary  stage  of  irritation  or  is  the  central 
symptom,  is  that,  with  considerable  frequency,  it  begins  in  one  group  of 
muscles,  as  of  an  arm  or  hand,  and  afterward  extends  to  other  muscles  ot  the 
same  limb,  or  the  corresponding  limb  of  the  same  side  of  the  body.  Later, 
with  the  growth  of  the  tumor  the  other  side  of  the  body  becomes  affected. 
When,  however,  the  tumor  is  centrally  located,  the  paralysis  may  be  bilat- 
eral from  the  beginning.  This  transference  from  one  part  to  another,  unfor- 
tunately for  diagnosis,  cannot  always  be  traced,  although  it  is  likely  that 
with  more  careful  observation  it  would  be  recognized  more  frequently  than 
the  published  reports  in  the  past  have  indicated. 

When  the  tumor  is  located  in  the  cervical  enlargement  the  arms  may  be, 
but  not  necessarily,  the  first  to  be  paralyzed.  Instead  of  the  arms,  the  paral- 
ysis may  first  appear  in  the  legs  from  damage  to  the  pyramidal  tracts. 

The  slower  the  growth  of  the  tumor,  the  slower  the  development  and  the 
extension  of  the  paralysis,  unless  a  myelitis  lights  up,  as  is  common.  In  the 
latter  case  the  paralysis  may  come  on  rapidly,  as  in  myelitis,  due  to  other 
causes.  Tumors  arising  outside  the  cord  may  cause  paralysis  of  the  nerves 
arising  at  the  level  of  the  tumor  before  affecting  the  cord.  The  final  dis- 
tribution of  the  paralysis  depends  upon  the  location  of  the  tumor.  When  in 
the  dorsal  or  lumbar  region,  paraplegia  results ;  when  in  the  cervical  region, 
all  four  limbs  are  affected.  One  side  of  the  body  may  be  affected  before  the 
other ;  that  is,  a  spinal  hemiplegia  or  a  Brown-S6quard*s  paralysis  may  result. 
Though  the  paralysis  and  other  symptoms,  when  dependent  upon  compres- 
sion, steadily  increase,  the  same  symptoms  may,  when  due  to  the  incited 
myelitb*,  largely  subside  with  the  inflammation,  and  thus  a  temporary 
improvement  may  occur. 

About  the  same  time  with  the  paralysis,  though  more  generally  a  little 
aft^r,  anaesthesia  develops.    The  sensory  fibres  seem  to  be  more  resisting  than 
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the  motor,  and,  therefore,  the  loss  of  sensation  is  not  only  apt  to  appear  a 
little  later,  but  may  be  comparatively  slight,  with  great  motor  paralysis. 
With  increase  of  compression  the  anaesthesia  deepens.  It  will  be  found  either 
in  the  course  of  the  nerves,  arising  at  the  level  of  the  tumor,  or  in  parts  of 
the  body  below  from  damage  to  the  cord  itself.  In  the  former  case  isolated 
areas  of  anaesthesia  may  be  found,  and  in  any  case  the  anaesthesia  may  occupy 
the  same  nerve  lesions  that  are  the  seat  of  pains.  This  combination  of  anaes- 
thesia and  pain  in  the  same  area  of  the  body  is  called  aiKcsthesia  doloram. 
It  is  due  to  destruction  of  the  nerve  fibres  and  irritation  of  their  prox- 
imal ends. 

The  loss  of  sensation  corresponds,  as  a  rule,  with  that  of  motion,  except 
that  when  the  tumor  is  to  one  side  and  fairly  high  up  (above  the  lumbar 
enlargement)  symptoms  of  unilateral  lesion,  or  Brown-S^uard's  paralysis, 
just  spoken  of,  may  at  first  be  present ;  that  is  to  say,  crossed  paralysis  of 
motion  and  sensation.  Sensation  is  lost  on  the  side  op})osite  the  tumor,  and 
motor  power  on  the  same  side.  This  is  commonly  explained  by  the  theory 
that  the  sensor\'  fibres  cross  soon  after  entering  the  cord,  while  the  motor 
fibres  do  not  do  so  until  they  reach  the  pyramids  in  the  medulla ;  consequently, 
the  sensory  fibres  of  the  opposite  side  and  the  motor  fibres  of  the  same  side  wUl 
be  afiTected  by  any  unilateral  lesion.  (As  this  anaesthesia  does  not  quite  reach 
to  the  level  of  the  tumor,  it  is  thought  that  the  sensory  fibres  do  not  cross  at 
once,  but  after  ascending  variable  distances.)  In  unilateral  lesion  there  may 
also  be  a  zone  of  anaesthesia  on  the  same  side  as  the  paralysis,  corresponding 
to  the  nerves  entering  at  the  level  of  the  tumor.  The  muscular  sense,  when 
this  also  is  involved,  is  affected  on  the  same  side  with  the  motor  paralysis. 

When  the  tumor  is  in  the  lumbar  enlargement,  although  on  one  side,  the 
anaesthesia  is  not  crossed,  but  is  on  the  same  side  with  the  paralysis,  owing  to 
the  fact  that  the  sensory  nerves  are  affected  before  crossing.  But  it  is  not 
often  that  crossed  paralysis  is  met  with  in  a  pure  form,  as  the  opposite  side  of 
the  cord  is  generally  more  or  less  compressed,  and  some  blunting  of  sensa- 
tion and  weakness  of  the  muscles  is  generally  observed  on  both  sides,  only 
the  symptoms  of  unilateral  lesion  may  predominate. 

At  this  time,  even  after  the  paralysis  and  loss  of  sensation  have  become 
complete — that  is  to  say,  the  lesion  has  become  transverse — the  pains  not 
only  generally  continue,  but  may  extend  to  other  regions  of  the  body  and 
become  intolerable.  Painful  contractures  of  the  limbs  may  develop — the 
legs,  for  example,  hemg  held  in  flexion  or  extension,  and  anv  motion  of  the 
joints  mav  excite  excruciating  pains.  Sometimes  any  irritation  of  the  para- 
lyzed lim\)s  may  induce  painful  spasms. 

With  the  symptoms  indicative  of  the  extension  of  the  lesion  transversely 
through  the  cord,  paralysis  of  the  bladder  and  bowels  develops.  The  charac- 
teristics of  this  paralysis  are  the  same  as  in  transverse  myelitis.  When  the 
tumor  is  in  the  hirabar  region  the  sphincter  of  the  bladder  is  paralyzed,  and 
there  is  incontinence  of  urine ;  when  above  the  lumbar  enlargement,  reten- 
tion, with  reflex  evacuation  or  overflow.  The  same  is  true,  mutatu  mutandi*, 
of  the  bowels. 

At  this  8tu":e  there  is  a  marked  tendency  for  bed-sores  to  form.  These 
sometimes  commit  frightful  ravaga^^.  The  necrosis  may  extend  to  the  bone 
and  open  the  vertebral  canal.  Septica?raia  may  result.  Cystitis  may  also 
develop,  and,  secondarily,  pyelonephritis.  (Eilcma  of  the  limbs  sometimes 
occurs.     Priapism  is  common  a<  in  other  transverse  lesions. 

The  reflexes  follow  the  general  law  governing  them  in  disease  of  the  cord. 
Those  arising  from  the  diseased  segment  are  sooner  or  later  abolished  ;  those 
from  all  lower  so<irinonts  are  increased.  The  increase  of  mvotatic  irritability 
in  the  muscles  below  the  lesion  leads  to  the  development  in  them  of  a  spastic 
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coodition,  and  very  firequently  to  contractures.  An  apparent  exception  has 
keen  obeerved  in  some  cases  m  which,  although  the  tumor  was  in  the  dorsal 
region,  the  knee^erks  were  abolished ;  but  such  cases  may  be  explained,  as 
pointed  out  by  Gowers  and  proven  by  Fancotte,  by  a  descending  myelitis* 
into  the  lumbar  region.  A  careful  study  of  the  reflexes  gives  valuable  in- 
ff^miation  r^arding  the  location  of  the  tumor. 

All  paralyzed  muscles  do  not  atrophy,  but  only  those  whose  nutrient  cen- 
tres in  the  anterior  comua  or  whose  motor  nerves  connecting  them  with 
these  centres  are  destroyed ;  hence  the  atrophy  Ls  limited  to  the  muscles  con- 
nected with  the  compressed  segments  or  nerves,  unless  a  more  diffuse  mye- 
litis has  been  excit«i.  The  muscles  connected  with  segments  below  are 
not  afiected  with  true  atrophy,  but  may  exhibit  a  certain  amount  of  wasting 
from  disuse.  In  consequence  of  the  large  number  of  nerves  coming  from 
the  cervical  and  lumbar  enlargements  there  may  be  much  wasting  of  the 
arms  when  the  tumor  is  in  the  former  locality,  and  of  the  legs  when  in  the 
latter.  Likewise,  of  course,  much  atrophy  of  the  leg  muscles  may  occur  in 
tumoral  of  the  cauda  equina.  When  a  descending  myelitis  has  been  super- 
added to  the  compression  the  atrophy  is  necessarily  diffuse. 

The  electrical  excitability  of  the  wasted  muscles  will  vary  considerably 
according  to  the  rate  of  growth  and  rapidity  of  destruction  of  the  gray  mat- 
ter, or  motor  nerves.  When  the  wasting  has  been  slow,  as  is  generally  the 
C9fe  when  myelitis  has  not  been  superadded,  only  a  diminished  reaction  will 
he  observed  to  both  the  galvanic  or  faradic  current. 

If  an  acute  myelitis  has  been  excited,  affecting  the  anterior  gray  matter, 
the  reaction  of  degeneration  will  be  found  in  the  acutely  degenerated  muscles. 
The  excitability  of  the  nerves  that  supply  the  atrophied  muscles  will  be 
diminished  to  both  currents ;  that  of  other  nerves  will  remain  unchanged. 

When  the  tumor  is  in  the  cervical  region,  contraction  or  dilatation  of  the 
pupil  sometimes  occurs,  the  former  being  due  to  paralysis,  the  latter  to  irri- 
tation of  the  nerves  sui)plying  the  radiating  fibres  of  the  iris  through  the 
sympathetic.  A  number  of  other  symptoms  are  occasionally  observ-ed. 
Anion;;  them  vomiting  and  headache  have  been  noted  in  a  few  cases,  and 
''Hiietinios  dyspnoea  and  dysphagia.  Optic  neuritis  hits  been  present  in  a  few 
instances  where  the  tumor  was  located  in  the  eervieo-(l(n>jal  region.  Fever 
rnav  ikm-ut  a.<  a  e()nse<iuence  of  bed-sores  or  cystitis,  and  vtu^oniotor  disturb- 
unro  in  the  form  of  flushings  of  the  skin,  or  (e(U'nia,  are  oceiu^ionally  met 
with.  Congh,  dysj>n(t»a,  and  pain  in  the  chest  have  been  noted  in  three 
fiw's  of  tumor  in  tiie  cervical  region. 

The  M'condary  degenerations  whicii  follow  transverse  lesions  of  the  cord 
/\\i'  ris<*  to  the  usual  symptoms.     (See  Chapter  XX.) 

Course  and  Duration.  The  course  of  spinal  tumors  hiu*  been  sufficiently 
iinlicatcd.  They  neci"ssarily  lead  to  complete  loss  of  those  functi(nis  sub- 
•♦-rvcd  l>v  the  cord  below  the  seat  of  the  lesion.  Tliev  eventuallv  end  in 
"leath.  The  duration  is  variable,  depending  upon  the  nature  and  seat  of  the 
tumor.  In  tubercular  diseju^e  death  usually  takes  |)lace  in  from  six  to  eight 
Hfcks  from  the  onset  of  the  symptoms,  f  Fhrrtcr. )  In  other  forms  of  tumor 
the  cours<*  is  much  slower,  and  the  disease  may  last  many  months,  or  <'ven 
-^.veral  vears  f  seven  or  t  i;rht  vears  in  extreme  cases).  In  one  case  severe 
\m\n<  per-:iste(l  for  eight  years,  wIkmi  <leath  to<»k  j)lace,  presumahly  from 
•  xhaustion,  hefore  ev(*n  the  (level(>|)ment  of  any  motor  or  sens(>ry  paralysis. 
In  L'cneral,  it  may  he  said  that  when  pain  is  the  first  sym|>toni,  it  may,  though 
not  always,  persist  for  a   long  time  before  the  dcvclopuM-nt  of  symptoms  of 


•laniagc  to  the  conl. 


'  I^ieroljMTvalirnjH  of  the  rffU'xes  in  inyelilis  seem  to  iiidicHtc  tlmt  iho  kne(-i<.TkH  iimy  tw  utK)I- 
I'-htiJ  in  Ui*:>e  exce]ilif>ual  c&svi-  by  iiibihilion. 
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The  diagnosis  of  the  location  of  the  tumor  often  presents  serious  difficulties 
in  the  earlier  stages  of  the  disease.  After  transverse  softening  of  the  cord 
has  occurred  little  difficulty  will  usually  be  met  with,  but  at  this  time  the 
practical  importance  of  accurately  locating  the  tumor  will  have  largely  ceased 
to  exist  in  most  cases. 

Tumors  of  the  meninges  cannot  be  differentiated  from  tumors  of  the  cord. 
As  has  already  been  explained  in  describing  the  symptoms,  the  distribution 
and  character  of  the  pain  afford  no  aid  for  this  purpose.  The  location  of 
the  tumors  in  the  bone  or  inter-vertebral  substance  can  be  done  with  success 
only  when  there  are  external  signs  of  deformity.  This  is  easier  of  detection 
in  the  cervical  than  in  the  dorsal  or  lumbar  spine.  Tumors  of  the  sacrum 
may  often  be  detected  by  vaginal  or  rectal  examination.  The  fact  that  pain 
is  caused  by  movement  is  unreliable  as  evidence  of  the  location  of  the  growths 
in  the  bone.  This  symptom  is  quite  as  likely  to  be  present  when  the  growth 
is  in  the  membranes.  It  should  always  be  borne  in  mind,  however,  that 
tumors  of  the  cord  are  relatively  rare,  and  the  chances  are  greatly  in  favor 
of  any  given  tumor  being  extra-medullary.  The  vertical  location  of  the 
tumor  can  be  determined  sooner  or  later,  according  to  the  number  of  symp- 
toms presented.  No  one  symptom  is  sufficient.  The  distribution  of  the  pain, 
although  an  important  sign,  cannot  alone  be  relied  upon,*  as  it  is  not  possible 
to  distinguish  between  root  pains  and  cord  pains,  and,  therefore,  it  cannot  be 
determined  whether  the  growth  is  pressing  upon  the  roots  of  the  nerves  in 
whose  distribution  the  pain  is  felt,  or  upon  the  cord  higher  up.  In  excep- 
tional cases  the  pain  may  even  be  felt  in  nerves  above  the  tumor.  The  same 
uncertainty  pertains  to  the  indications  offered  by  spasms.  But  when  pain  is 
felt  in  several  nerve-areas,  that  corresponding  to  tne  highest  spinal  segment 
is  more  likely  to  be  a  root-pain  and  to  indicate  the  position  of  the  tumor. 
Among  the  most  valuable  localizing  signs  are  the  upper  limit  of  the  anaes- 
thesia, the  condition  of  the  reflexes,  and  the  limitation  of  the  atrophy,  and 
the  abnormal  electrical  reactions  to  certain  groups  of  muscles.  The  distri- 
bution of  the  paralysis  may  or  may  not  be  of  value,  according  to  its  com- 
bination with  other  symptoms.  The  following  are  the  chief  peculiarities  in 
the  grouping  of  the  symptoms  liable  to  be  met  with  in  tumors  of  different 
portions  of  the  cord : 

In  the  cervical  region  rigidity  of  the  neck  muscles  is  common.  When  the 
arms  are  paralyzed  careful  observation  may  disclose  that  certain  groups  of  mus- 
cles were  affected  before  the  others,  and  that  the  atrophy  is  limited  to  special 
muscular  groups.  For  example,  a  growth  in  the  lower  cervical  region  (seventh 
and  eighth)  would  cause  atrophy  with  corresponding  electrical  changes  lim- 
ited to  the  lower  arm^  group  of  muscles,  even  though  the  body  and  legs  were 
paralyzed.  The  shoulder  and  upper-arm  muscles  (with  the  exception  of  a 
portion  of  the  triceps)  would  escape. 

A  growth  in  the  upper  cervical  segment  would  cause  atrophy  limited  to 
the  shoulder  and  upper-arm  group  of  muscles,  though  all  the  nerves  of  the 
arms  and  legs  were  paralyzed.  If  the  legs  are  paralyzed  before  the  arms, 
reliance  nmst  be  placed  upon  the  increased  reflexes,  deep  and  superficial,  of 
the  body  antl  legs,  and  upon  the  height  of  the  anaesthesia.  If,  m  addition, 
pain  and  spa**ni  occur  in  the  distribution  of  the  cervical  nerves,  the  tumor  is 

1  For  example,  in  one  case,  where  the  tumor  was  sacccssfullv  removed,  the  localiation  of  the 
tumor  must  be  regarded  as  due  partially  to  good  luck,  as.  according  to  the  report,  the  distribution 
of  the  pain  was  largely  relied  upon,  and  the  operation  showed  the  tumor  was  above  the  nenre- 
roots  supposed  to  be  compressed,  and  that  the  pains  must  therefore  have  been  due  to  pressure  on  the 
cord  above.  The  highest  localizing  pains  were  in  the  distribution  of  the  sixth  and  seventh  dorsal 
nerves  on  the  left  side.    The  tumor  was  found  adherent  to  the  highest  root  of  the  left  fourth  nerve. 

*  The  supinator  region  would  probably  escape,  as  its  nucleus  is  in  the  fourth  and  fifth  segment 
with  that  of  the  biceps  groups. 
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certainly  in  some  part  of  the  cervical  cord.    There  is  retention  of  urine  with 
overflow  or  spasmodic  incontinence  in  tumor  of  the  cervical  cord. 

In  tumors  of  the  dorsal  cord  there  is  paraplegia.  The  height  of  the  anses- 
thesia  and  the  reflexes  must  be  the  chief  guides.  The  seat  of  the  pain  and 
spasms  is  of  value  as  indicating  a  possible  lowest  limit,  as,  excepting  in  rare 
instances,  the  pain  is  never  above  the  tumor.  For  example,  if  pain  around 
the  waist  is  present  the  tumor  may  be  safely  placed  at  the  same  level  or  above 
it  The  same  is  true  of  abdominal  spasm  and  paralysis.  In  tumors  of  the 
lumbar  and  sacral  segments,  we  have  to  guide  us  the  distribution  of  the 
atrophy,  the  condition  of  the  reflexes,  deep  and  superficial,  and  the  paralysis 
of  tne  sphincters,  besides  the  peculiar  distribution  of  the  ansesthesia  and 
paralysis,  according  to  the  exact  segments  compressed.  A  study  of  Figs. 
195  and  196,  pages  616  and  617  will  be  necessary  for  this  purpose. 

The  symptoms  of  tumor  of  the  cauda  equina  simulate  those  of  the  lumbar 
and  sacral  segments,  and,  as  a  rule,  it  is  difficult  to  distinguish  the  one  from 
the  other.  The  rules  generally  given  are  inadequate.  Only  by  carefully 
weighing  the  symptoms  and  iudging  of  the  probability  for  and  against,  can 
tumors  of  the  two  situations  be  differentiated  from  one  another. 

Diagnosis.  The  diagnosis  of  spinal  tumors  must  depend  upon  the  march 
of  the  symptoms ;  the  more  common  order  in  which  they  appear  being  pain, 
spasm,  or  muscular  rigiditv,  paralysis,  and  anaesthesia.  The  diagnosis  may  be 
aided  by  the  fact  of  syphilis  being  known  to  be  present,  or  tubercular  dis- 
ease existing  elsewhere.  The  presence  of  tumors  also  in  other  parts  of  the 
body  would  point  to  a  probability  of  the  cord  disease  being  due  to  a  similar 
growth.  The  greatest  difficulty  likely  to  be  met  with  is  when  the  symptoms 
do  not  follow  the  usual  order,  but  when  paralysis  appears  first,  and  pain  either 
is  not  present  at  all  or  comes  on  later.  A  careful  study  of  all  the  conditions 
present  will  alone  enable  us  to  recognize  the  existence  of  tumors  in  such 
cases.  The  chief  diseases  with  which  tumors  are  likely  to  be  confounded  are, 
in  the  early  stages,  neuralgia,  rheumatism,  local  neuritis,  and  hysterical  neu- 
rasthenia ;  and,  later,  focal  chronic  myelitis,  subacute  myelitis,  chronic  pachy- 
meningitis, caries  and  neuritis  of  the  sacral  plexus. 

When  pain  alone  is  present,  it  may  be,  and  often  is,  mistaken  for  that  of 
neuralgia,  rheumatism,  and  local  neuritis.  In  the  early  stages  it  is  not  easy 
to  recognize  the  true  cause  of  the  pain,  and  probably  we  shall  have  to 
wait  until  the  development  of  other  symptoms.  The  main  grounds  for  sus- 
picion would  be  its  severity  and  continuous  reference  to  the  distribution  of 
certain  special  nerve  areas.  A  long-continued  neuralgic  pain,  paroxysmal, 
and  of  great  intensity,  confined  to  a  particular  nerve,  without  evidence  of 
special  cause,  such  as  traumatism  or  disease  of  the  neighboring  parts,  is  suffi- 
cient to  justify  the  suspicion  of  irritation  from  pressure  upon  the  cord  or 
nerve-roots.  Further,  m  neuralgia  and  neuritis  we  are  likely  to  obtain,  in 
the  former,  the  various  sensitive  points,  and,  in  the  latter,  tenderness  along 
the  course  of  the  nerve.  This  absence  of  tenderness  in  tumor  is  an 
important  point.  The  pains  of  neuralgia  and  rheumatism  are  also  likely 
to  be  diffuse  and  to  involve  various  nerve  areas  in  different  parts  of  the 
body. 

Neurasthenia  with  hysterical  symptoms  sometimes  exhibits  considerable 
resemblance  to  the  earlier  stages  of  tumors.  There  may  be  long-continued 
pains,  limited  to  certain  nerve  areas,  and  even  spasm  of  muscles  and  mus- 
cular weakness,  but  careful  inquiry  will  show  the  predominance  of  the  neuras- 
thenic conditions,  the  lack  of  a  paroxysmal  character  to  the  pains,  and  often 
the  dependence  of  these  upon  temporary  emotional  conditions.  The  mus- 
cular weakness  should  be  easily  distinguished  from  a  real  paralysis.  The 
distribution  of  the  pains  and  the  muscular  symptoms  will  not  harmonize 
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with  any  particular  spinal  localization.     The  presence  of  hysterical  stigmata 
in  other  parts  of  the  Dody  will  help  to  clear  up  the  diagnosis. 

In  chronic  focal  myelitis  there  is  much  less  lilcelihood  of  there  being  spasm 
or  rigidity  of  the  muscles ;  the  pains  are  less  severe  and  are  more  likely  to 
be  c6nfined  to  the  distribution  of  the  nerves  originating  from  the  level  of  the 
lesion,  while  in  tumor  they  are  more  likely  to  be  found  in  nerves  originating 
below.  It  is  rare  that  chronic  focal  myelitis  does  not  occupy  a  greater  ver- 
tical extent  of  the  cord,  and  hence  a  careftil  examination  will  reveal  more 
extensive  disease  than  occurs  with  tumor. 

Subacute  myelitis  will  only  be  a  source  of  difficulty  when  it  is  secondarv  to 
a  tumor.  In  this  case  a  careful  inquiry  will  enable  us  to  recognize  antecedent 
symptoms,  referable  to  the  tumor,  which  have  excited  the  myelitis. 

Chronic  pachymeningitis,  especially  the  hypertrophic  form,  is  more  likely 
to  be  confounded  with  tumor  than  any  other  disease.  The  symptoms  in  their 
grouping  and  development  resemble  very  much  those  of  tumor.  It  is,  how- 
ever, a  rare  disease.  The  chief  points  to  be  depended  upon  for  differential 
diagnosis  are  that  pachymeningitis  affects  a  greater  vertical  area  of  the  cord, 
and,  as  it  usually  completely  surrounds  the  cord,  its  symptoms  are  bilateral 
trom  the  beginning.  The  pains  are  usually  due  to  irritation  of  the  nerve- 
roots  and  not  of  the  cord,  and  the  most  marked  paralysis  and  anaesthesia  are 
likewise  due  to  the  injury  of  the  nerve- roots  rather  than  of  the  cord.  The 
paresis  and  other  symptoms  which  are  consecutive  to  pressure  upon  the  cord 
are  usually  less  prominent,  and  appear  at  a  later  stage  than  in  tumor.  The 
progression  of  the  symptoms  showing  the  successive  affection  of  different 
nerve-tracts  is  less  characteristic  than  in  tumor. 

In  caries  the  pains  are  much  milder,  and  rigidity  of  the  muscles  is  rare. 
It  is  rare  for  the  disease  to  have  progressed  sufficiently  far  to  produce  paral- 
ysis or  anaesthesia  without  producing  some  changes  in  the  spinal  column, 
such  as  thickening  of  the  tissues,  or  deformity. 

Further,  when  paralysis  and  other  cord  symptoms  appear,  they  are  due 
to  an  incited  myelitis,  and,  therefore,  in  their  development  present  the 
clinical  picture  of  that  disease  rather  than  of  tumor.  A  careful  examination 
of  the  spine  will  generally  reveal  the  nature  of  the  disease,  and  in  doubtful 
cases  treatment,  including  extension  of  the  spine,  would  probably  clear  up 
the  diagnosis. 

Treatment.  It  is  only  in  syphilitic  growths  that  medicinal  treatment  can 
be  of  use.  Where  there  is  the  slightest  reason  to  suspect  syphilis,  specific 
treatment  should  be  pushed  with  vigor.  Even  in  syphilis,  it  is  only  in  the 
early  stages  that  treatment  can  be  of  value,  because  after  the  cord  has  been 
damaged  by  the  pressure  of  the  growth  it  will  be  too  late  to  repair  the 
injury ;  therefore  it  is  desirable  to  begin  specific  treatment  at  the  earliest 
possible  moment.  The  iodides  should  be  pushed,  even  to  heroic  dos&s,  and, 
considering  the  hopelessness  of  the  disease  when  left  to  itself,  and  of  all  other 
treatment,  syphilitic  treatment  should  be  employed  if  there  is  the  slightest 
possibility  of  previous  infection.  After  the  cord  has  been  softened  by  pres- 
sure there  is  little  chance  of  improvement,  even  though  the  gumma  should 
be  absorbeil. 

Surgic^al  treatment  alone  offers  relief  in  other  kinds  of  growth.  The 
autopsies  show  that  a  large  number  of  extra- medullary  tumors  can  be  re- 
moved. Tumors  within  the  substance  of  the  cord,  excepting  in  rare  instances, 
probably  cannot  be  removed  without  producing  as  mucn  damage  by  the  knife 
as  is  done  by  the  tumor.  Fortunately,  however,  the  greater  number  of  spinal 
tumors  are  extra-medullary.  In  the  present  state  of  our  knowledge  it  is  not 
possible  to  distinguish  by  the  symptoms  the  two  classes,  and  we  can  only 
tell  by  a  surgical  examination  with  which  we  have  to  deal.     It  is  therefore 
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desirable  in  every  case,  provided  the  disease  has  not  so  far  progressed  as 
to  have  destroyed  the  cord,  to  operate  as  soon  as  we  can  diagnose  and 
localize  the  tumor.  Quite  a  number  of  operations  have  been  performed ; 
several  (Horsley  and  Growers,  Macewen,  Abbe,  Ray,  Laquer)  with  success- 
ful removal  of  the  tumor  and  recovery  or  improvement  from  the  paralysis.' 
Further  familiarity  with  the  operation  will  undoubtedly  render  it  less  dan- 
gerous, and  by  operating  earlier  better  results  will  be  obtained. 

Considering  the  hopelessness  of  every  case  when  left  to  itself,  and  the  suf- 
ferings and  helplessness  necessarily  resulting  from  the  damage  to  the  cord,  an 
operation  woula  always  be  justifiable,  provided  the  diamiosis  were  made  suffi- 
ciently early.  But,  aside  from  the  question  of  operation  for  the  prevention 
of  paralysis,  or  restoration  of  already  damaged  functions,  in  some  cases  other- 
wise hopeless,  it  should  be  considered  whether  it  may  not  be  justifiable  to 
operate  merely  for  the  relief  of  pain,  even  when  there  is  no  hope  of  restoring 
the  use  of  the  damaged  cord.  The  pain  in  some  cases  is  excruciating,  and  the 
sufierings  of  the  patient  so  intense  that  recourse  must  be  had  to  continuously 
increasing  doses  of  morphine.  In  such  cases  an  operation  with  a  view  to 
removing  all  source  of  irritation,  even  though  the  cord  be  destroyed,  is  one 
that  should  be  considered.  I  am  inclined  to  the  belief  that  in  such  cases  an 
operation  would  be  justifiable,  and  that  by  removing  an  extra-medullary 
tumor,  or  by  substituting  a  surgical  incision  for  a  compressing  tumor  lying 
superficially  in  the  substance  of  the  cord,  a  relief  from  sufiering,  at  least, 
would  be  given  the  patient. 

All  further  medical  treatment  can  only  be  directed  toward  making  the 
patient  comfortable  and  preventing  many  of  the  secondary  consequences, 
such  as  cystitis  and  bed-sores.  To  relieve  the  pain,  resort  must  be  had  to 
anodynes.  In  the  early  stages  they  should  be  given  sparingly,  but  in  the 
later  stages  with  a  free  nand.  The  greatest  attention  should  be  given  to  the 
bladder  to  prevent  the  development  of  cystitis  and  its  consequences,  and  the 
same  attention  should  be  employed  with  a  view  to  prevent  the  formation  of 
bed-sores.  Great  attention  should  be  given  to  the  cleanliness  of  the  recum- 
bent parts  where  exposed  to  pressure.  Means  should  be  taken  to  avoid  the 
latter.  After  bed-sores  have  formed,  antiseptics  and  other  means  should  be 
used  to  prevent  septicsemia.  For  further  details  the  reader  is  referred  to  the 
section  on  Mvelitis. 

» 

1  An  Interesting  article  by  M.  Allen  Sturr  ("  A  Contribution  to  the  Subject  of  Tumors  of  tbe  Spinal 
Cord,  etc.,"  American  Journal  of  the  Medical  Sciences,  June,  1895),  published  after  these  pages 
had  gone  to  press,  contains  a  collection  ot  19  case^  of  operation  for  the  removal  of  spinal  tumors, 
collected  from  medical  literature.  To  these  the  author  adds  3  personal  cases,  making  22  in  aJl. 
Of  these  22  the  tumor  was  successfully  removed  in  13.  while  death  followed  the  operation  in  9.  Of 
the  successAil  operations,  a  recovery  from  the  condition  of  paraplegia  occurred  in  6.  As  Starr  says, 
in  explanation  of  these  unfavorable  results,  it  should  be  borne  in  mind  that  in  most  cases  the  opera- 
tion was  not  undertflken  until  so  late  in  the  disease  that  secondary  damage  had  been  caused  to  the 
cord.  Starr  reports  3  other  cases  without  operation.  I  have  been  able  to  include  these  6  cases  In  the 
total  number  of  cases  (133)  analyzed  for  the  purpose  of  this  chapter. 
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(Continued.) 
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STRUCTURE  AND  FUNCTIONS  OF  THE  SPINAL  CORD 

AND  LOCALIZATION. 

The  spinal  cord,  while  it  is  a  sort  of  cable  carrying  messages  to  and  fro 
between  the  brain  and  the  body,  is  at  the  same  time  to  be  looked  upon  as  a 
series  of  thirty-one  segments,  piled  one  upon  the  other,  each  segment  being 
connected  with  a  pair  of  spinal  nerves,  ana  each  representing  a  trophic,  reflex, 
and  vasomotor  centre.  These  thirty-one  segments  occupy  only  seventeen  or 
eighteen  inches  of  the  spinal  canal,  which  is  twenty-six  to  twenty-eight  inches 
long,  so  that  the  spinal  canal  is  some  nine  or  ten  inches  longer  than  the  cord. 
Thus  the  first  segment  of  the  cord  is  at  the  foramen  magnum,  and  the  thirty- 
first  (or  conus)  is  opposite  the  base  of  the  first  lumbar  vertebra.  The  intra- 
spinal course  of  the  nerves  after  they  emerge  from  the  different  segments  is 
longer  the  lower  we  descend  the  cord,  so  that  the  pairs  from  the  lumbar  and 
sacral  segments,  for  instance,  form  a  large  bundle  (cauda  equina)  which  occu- 
pies the  remaining  space  in  the  spinal  canal  below  the  termination  of  the 
cord  itself.  If  we  take  a  cosmetic  pencil  it  is  very  easy  to  draw  on  a  thin 
person  an  outline  of  the  spinal  cord  upon  the  back  over  the  vertebral  column, 
and  in  this  way  one  obtains  a  clearer  knowledge  of  these  puzzling  relations 
than  by  any  amount  of  reading.     (Fig.  190). 

The  eighth  cervical  and  first  dorsal  segments  lie  immediately  in  front  of 
the  spine  of  the  seventh  vertebra.  The  lumbo-sacral  enlargement  of  the  cord 
begins  iust  in  front  of  the  tip  of  the  spine  of  the  tenth  dorsal  vertebra.  The 
conus  lies  at  a  level  with  the  lower  point  of  the  first  lumbar  spine.  Below 
this  the  canal  is  filled  with  the  cauda. 

From  a  pathological  standpoint  the  most  important  parts  of  the  spinal  cord 
are  the  cervical  and  lumbar  portions,  or  enlargements,  the  cervical  portion 
being  enlarged  because  it  contains  the  sensory,  motor  and  trophic  centres  for 
the  arms  (as  well  as  the  cilio-spinal,  wrist-jerk,  elbow-jerk,  scapular,  palmar, 
and  hypochondrium  reflex  centres) ;  the  lumbar  portion,  because  it  contains 
similar  centres  for  the  legs  (as  well  as  the  reflex  centres  for  the  bladder,  rec- 
tum and  sexual  organs). 

The  cord  consists  of  **  columns  "  of  white  matter  surrounding  the  H-shaped 
central  gray  matter.  The  columns,  or  tracts,  contain  the  long  fibres  which 
carry  peripheral  and  centripetral  impulses  and  are  variously  named  as  in 
the  diagram.     (Fig.  192.) 

The  anterior  columns  are  often  called  the  columns  of  Turck,  and  contain 
motor  fibres  from  the  cortex.  The  posterior  are  designate<l  as  the  columns  of 
Groll  and  Burdach,  the  former  nearest  the  median  line,  carrying  tactile  ira- 
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preesionB  upward  to  the  braio.    The  lateral  columns  are  made  up  chiefly  of 
the  long  motor  fibres  from  the  cortex,  the  croeeed  pyramidal  tracts.     Exter- 


nal to  this  on  the  periphery  of  the  cord  lies 
the  direct  cerebellar  tract  (carrying  muscu- 
lar sense  impreesiooB)  ;  and  anterior  to  this 
also  on  the  periphery  of  the  cord  is  found 
Gowers'a  tract  (conveying  pain  and  tempera- 
ture  sensory  inipresaions  upward  to  the 
brain).  These  are  the  most  important  of 
the  tracts  or  columns.  What  is  known  as 
Clark's  column  is  a  column  of  cells  in  the 
lower  dorsal  and  upper  lumbar  cord  (eighth 
dorsal  to  second  lumbar  nerves)  lying  in 
front  of  the  column  of  Burdach  in  the  inner 
part  of  the  neck  of  the  posterior  horn  of 
gray  matter;  and  the  Liasauer  tract  is  a 
very  small  bundle  of  fibres  near  the  periph- 
ery of  the  cord  about  the  posterior  extrem- 
ity of  the  posterior  horn. 

The  reflex,  trophic  and  vasomotor  centres 
are  wholly  in  the  H-shaped  central  gray 
matter  of  the  cord. 

The  white  matter  varies  in  amount  at  dif- 
ferent levels,  and  diminishes  in  quantity 
from  above  downward.  The  gray  matter 
varies  also  in  shape  and  amount  at  different 
levels,  being  largest  in  the  cervical  and  lum- 
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bar  intumescencee,  especially  the  latter.  To  the  practical  physician  a  knowl- 
edge of  the  Btnicture  of  the  anterior  homs  of  this  gray  matter  ib  particularly 
serviceable.    These  contain  the  great  motor  ganglion  cells  connected  on  the 


Namea or  IriMb  la  laft  b>U  ofyimcdiHu  Id  ligbl  Iwir.  ordUgnm. 

one  hand  with  fibres  coming  down  from  the  motor  area  of  the  brain  through 
the  croaaed  pyramidal  tract  and  column  of  Tiirck,  and  on  the  other  with 
the  fibres  going  out  by  the  anterior  roots 
""  '"  to  the  muscles.      Volitional    impulses  to 

the  muscles  pass  through  them,  and  they 
are  also  the  trophic  centres  for  the  mus- 
cular fibres.  These  cells  are  arranged  in 
groups  or  clustere  in  each  anterior  horn, 
but  the  arrangement  varies  at  difierent 
levels  of  the  cord.  Thus  in  the  following 
diagram  of  one  anterior  horn  (Fig.  193) 
we  see  median,  anterior,  an tero- lateral  and 
postero-laterai  groups. 

In  addition  to  our  consideration  of  the 
cord  as  a  whole  with  long  tracts  of  ascend- 
ing and  descending  fibres,  and  as  a  series  of 
segments  one  upon  the  other,  we  must  also 
rememlier  that,  like  the  brain,  it  consists  of 
two  symmetrical  halves,  with  sensory  fibres 
crossing  from  one  side  to  the  other  through- 
out the  whole  extent,  and  fibres  uniting  the 
anterior  columns  and  the  anterior  homs  of 


m  of  oluaten  of  gsnglton  i 


it  a  central  clmler.  Doabtlesa  tbeee 
gronps  represent  certain  groupe  of  mui- 
cleflaAoodated  In  function,  bulaeeurale 
knowledge  iBitLlI  wan tlngtmtblB point. 


opposite  sides. 
There  a 


e  discai^es  which  attack  cer- 
tMD  columns  in  the  cord,  or  certain  portions 
of  gray  matter,  anil  these  are  termed  system  diseases.  These  system-dis- 
eases, such   aa  poliomyelitis,    progressive  muscular  atrophy,   amyotrophic 
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lateral  Hcleroeie,  lateral  sclerosis,  ataxic  paraplegia,  and  locomotor  ataxia, 
are  readily  recognized  by  the  peculiar  symptoms  Drought  about  by  injury  to 
cert^D  systems  of  fibres  or  cells.  The  localization  of  such  pathological  con- 
ditions is  quickly  apparent  by  a  glance  at  Fig.  194. 

The  so-colled  focal  lesions  of  the  cord,  lesions  of  limited  extent  in  a  par- 
ticular segment  or  segments,  due  to  neoplasms,  pressure,  hemorrhage,  innam- 
mation,  spinal  injuries,  and  the  like,  are  not  so  readily  recognized,  for  the 
Bymptoms  produced  (reflex,  trophic,  sensory,  motor)  are  extremely  variable, 
depending  as  they  do  upon  the  segment  level  of  the  lesion.  Each  separate 
segment  of  the  cord  has  its  own  particular  iiinctions.  For  instance,  the  refiez 
centres  for  the  bladder  and  rectum  are  situated  in  the  fourth  and  fifth  sacral 
segments  and  in  the  conus ;  the  ankle-clonus  in  the  fifth  lumbar  segment ;  the 
knee-jerk  in  the  third  lumbar ;  the  wrist  and  elbow-jerks  in  the  sixth  cervical, 


A  dUgmm  of  Ue  lopognphlcal  i 


or  cerUlQ  patbologlcal  procemes  Id 


aud  so  on.  Motor  and  trophic  functions  are  distributed  in  the  same  manner, 
segmentally  ;  so  that,  for  instance,  the  intrinsic  muscles  of  the  foot  are  repre- 
sented in  the  first  and  second  sacral  segments,  knee  flexors  in  the  fourth  and 
fifth  lumbar,  thigh  muscles  in  thesecondand  tlurd  lumbar,  abdominal  andspinal 
muscles  in  the  second  to  the  twelfth  dorsal,  thumb,  aud  finger  muscles  in  the 
eighth  cer\ical  and  first  doraal,  forearm  muscles  in  the  sixth  and  seventh  cervi- 
cal, shoulder  muscles  in  the  fourth  and  fifth,  and  neck  muscles  in  the  second 
and  third.  The  apparent  principle  of  the  arrangement  is  seen  to  be  that  the 
lowest  ranaclea  in  the  body  are  represented  in  the  lowest  segments  in  the  cord. 
The  sensory  distribution  is  also  segmental,  and  has  peculiarities  of  great  di^- 
nostic  value.  Thus,  ansesthesia  of  the  perineum,  scrotum,  rectum,  vagina, 
and  posterior  .<<urface  of  the  penis  is  proauccd  by  a  lesion  in  the  lowest  part 
of  the  cord,  viz. :  in  the  fourth  and  fifth  sacral  segments  and  conus.  If  the 
lesion  is  higher,  say  at  the  third  sncral  segment,  the  anaesthesia  extends  far- 
ther  out  upon  the  outtocks  and  downward  over  the  back  of  the  thighs,  over 
parts,  in  fact,  which  are  toucheti  by  the  saddle  in  ritling  {hence  the  so-called 
saddle-shapeil  area).  If  the  transverse  lesion  he  as  high  as  the  fifth  lumbar 
segment,  ttie  anecsthesia  includes,  in  addition  to  the  preceding  area,  the  outer 
sides  of  both  legs,  and  even  at  times  the  outer  surfaces  of  the  feet.     The 
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higher  up  the  leaion,  the  greater  the  area  of  annethesia.  The  lower  part  of 
the  surface  of  the  abdomen  is  not  amestbetic  until  the  first  lumbar  segment 
has  been  implicated,  though  before  this  segment  is  reached  all  of  the  lower 
extremities  and  buttocks  have  been  included  in  the  aoieethetic  areas.  Above 
the  first  lumbar  segment  the  antestbetic  areas  are  limited  by  circles  about  the 
trunk.    The  umbilical  region  is  represented  in  about  the  tenth  dorsal  aeg- 


uenUI  i«pr«nnUllon  of  miuclo. 


ment.     When  the  eighth  cervical  segment  is  affected  by  a  transverse  legion, 
the  anffisthetic  area  w  complete  over  all  parts  below  a  ginlle  about  tbe  nip- 

C,  and  the  inner  sides  of  the  arms  and  ulnar  areas  of  tbe  forearms  and 
ds  are  included.  Thus,  from  a  careful  Btiidy  of  tbe  segmental  representa- 
tion of  muscle?,  reflexes,  and  sensibility,  we  are  enabletl  to  arrive  at  a  very 
accurate  diagnosis  of  the  exact  position  of  a  focal  lesion ;  but  it  must  always 


DISEASES  OF  THE  SPINAL  CORD. 


617 


be  remembered  to  study  in  connection  with  segmental  symptoms  the  effects 
upon  the  great  tracts  running  through  these  Begments  between  the  brain  and 
periphery.  In  connection  with  the  facts  just  stated  I  reproduce  here  the 
diagrams  of  the  cervical  and  lumbar  enlargements  first  published  by  me  in 
the  New  York  Medical  Record,  November  12,  1892,  and  which  many  phvBi- 
cians  and  students  have  found  practically  useful  as  an  aid  in  diagnosis  (Figs. 
195  and  196)  as  well  as  a  help  to  the  memory.    As  regards  the  dorsal  por- 


tion of  the  cord,  which  It  is  not  so  important  for  some  rea^^ons  to  stu<iy  as  the 
two  enlargements  just  described,  it  may  \k  stated  that  the  nerves  represented 
in  the  second  to  twelfth  dorsal  segmentti  are  the  intercosto-hunicral,  intercos- 
tals  and  dorsal  posterior  nerves ;  the  muscles,  those  of  the  back  and  abdomen, 
and  erectores  spinx,  and  the  reflexes,  the  epigastric  (fourth  to  seventh  seg- 
mente),  and  the  abdominal  (seventh  to  eleventh  segment!'). 
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In  the  diagrams  I  have  mapped  out  the  various  segments  in  such  a  way  as 
to  show  the  muscles  represented  in  each,  and  in  vertical  letters  the  levels  of 
the  reflexes.  The  areas  of  anaesthesia  produced  by  transverse  lesions  are 
shown  in  the  brackets  at  the  right,  corrected  from  my  first  diagrams  accord- 
ing to  the  recent  studies  of  Thorbum  (Brain,  Autumn,  1893).  Lesions  of 
the  Cauda  equina  may  give  rise  to  symptoms  very  much  resembling  those 
of  injury  to  the  lumbo-sacral  enlargement,  because  the  cauda  is  composed  of 
nerve-trunks  derived  from  this  part  of  the  cord ;  but  it  is  to  be  remembered 
that  in  cauda  lesions  there  are  comparatively  extensive  paralyses,  while  sensa- 
tion is  but  slightly  affected. 

There  are  chronic  lesions  in  the  central  gray  matter  of  the  cord,  such  as 
syringomyelia,  which  produce  peculiar  symptoms  according  to  the  segmental 
level  of  the  lesion.  Encroachmg  on  the  gray  matter  of  the  anterior  horns, 
of  course,  the  particular  muscles  of  that  segment  are  paralyzed  and  atrophied, 
and  lose  their  reflex  excitability.  Encroaching  around  the  central  canal  and 
toward  the  posterior  horns,  a  peculiar  ansesthesia  is  produced  to  pain  and 
temperature,  distributed,  of  course,  according  to  the  particular  representa- 
tions of  skin  area  at  the  level  of  the  lesion.  This  is  Tbecause  the  fibres  for 
pain  and  temperature  sensibility  lie  in  the  central  gray  matter  before  enter- 
ing their  tract  on  the  periphery  of  the  cord  (see  Fig.  192)  to  reach  the  brain 

Lesions  of  the  motor  tracts  m  the  white  matter  of  the  lateral  and  anterior 
columns  produce  muscular  weakness,  or  paresis,  but  without  atrophy.  This 
paralysis  is  naturally  much  more  widespread  than  the  paralysis  caused  by 
injury  to  the  anterior  horn.  For  instance,  a  very  small  lesion,  say  the  size 
of  a  pea,  in  a  lateral  column  will  probably  affect  all  of  the  muscles  on  the 
same  side  below  that  point,  the  lateral  tract  being  the  cable  containing  nearly 
all  of  the  long  fibres  of  communication  between  one  side  of  the  body  and 
one-half  of  the  brain.  On  the  other  hand,  the  same  lesion  in  an  anterior 
horn  would  produce  a  very  restricted  paralysis,  affecting  only  the  muscles 
innervated  from  that  particular  segment. 

Another  feature  peculiar  to  paresis  from  lateral  column  injuries  is  the 
spastic  rigidity  with  exaggerated  tendon  reflexes.  Still  another  important 
point  for  differential  diagnosis  is  the  loss  of  faradic  reaction  in  paralysis,  due 
to  lesion  in  the  anterior  horn  or  motor  nerve,  and  the  perfectly  normal  reac- 
tion of  these  muscles  to  faradism  when  the  paralysis  is  due  to  lesion  in  the 
long  fibres  running  from  the  cortex  down  the  lateral  and  anterior  columns 
to  terminate  in  the  large  cells  of  the  anterior  horns. 

Hence  there  are  four  absolutely  opposite  clinical  conditions  or  symptoms 
which  will  serve  to  differentiate  for  us  the  two  distinct  types  of  spinal  paral- 
ysis, the  atrophic  and  the  spastic  ;  and  these  may  be  conveniently  grouped 
as  follows : 

Atrophic  Spinal  Paralysis.  ] Spastic  Spinal  Paralysis, 

1    Atrophv.  1.  No  atrophy. 

2.  Lost  reflexes  (such  as  knee-jerk,  wrist-jerk.  2.  Exaggerated  reflexes. 

elbow-jerk,  etc.). 

8.  Flabby  relaxed  muncles.  3.  Rigid  muscles. 

4.  No  contraction  to  faradism.    Lesion  in  the  4.  Contraction  to  faradism.     Lesion  in  tbe 

anterior  horns.  lateral  columns. 

This  calls  to  mind  the  importance  of  a  complete  understanding  of  the 
knee-jerk  by  the  general  practitioner. 

It  is  of  the  higliest  value  among  the  reflex  symptoms.  The  tap  upon  the 
tendon  sends  a  sensory  impulse  to  the  reflex  centre  in  the  anterior  norn  of 
the  third  lumbar  segment  (tda  the  sensory  nerve  from  the  knee-area  and 
posterior  root  and  posterior  horn),  whence  an  impulse  is  reflected  outward 
{via  the  anterior  root  and  motor  nerve)  to  contract  the  quadriceps  extensor. 
While  the  knee-jerk  is,  in  truth,  not  a  perfect  representation  of  an  actual 
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refiex,  yet  for  all  practical  purposes  it  may  be  ao  considered.     (See  also  p. 
27  e*  teq.) 

Now,  certaiD  fibres  from  the  cortex  pass  down  by  way  of  the  lateral  col- 
iinms  of  the  cord  to  enter  the  anterior  horns,  and  these  hold  a  rein  upon  the 
reflexes,  so  to  say.  They  inhibit  the  jerk.  Thus,  under  normal  conditione, 
the  knee-jerk  is  very  moderate.  If  this  inhibitory  fibre  ia  functionally  im- 
paired or  destroyed  the  knee-jerk  is  no  longer  restrained,  but  becomes  ex^ 
gerated.  If  any  part  of  the  reflex  arc  is  destroyed  (sensory  nerve,  posterior 
nerve-roots,  posterior  root-zone,  posterior  horn,  anterior  horn,  or  motor  nerve), 
the  knee-jerk  is  lost.  Thus  cerebral  palsies,  lateral  sclerosis,  exa^;erat«  the 
knee-jerk ;  whereas  neuritis,  locomotor  ataxia,  poliomyelitis,  and  the  like, 
destroy  the  knee-jerk.  Fig.  197  is  ofiered  as  a  diagrammatic  illustration  of 
these  points. 

Fro.  197, 


In  lesions  affecting  the  inhibitory  fibres  anywhere  all  the  tendon  reflexes 
below  the  lesions  become  exaggerated.  Thus  ankle-clonus,  uot  normally 
present,  devclo]>3  when  the  lateral  column  is  affected  above  its  centre  in  the 
fifth  lumbar  segment. 

A  unilateral  lesion  of  the  spinal  cord  giv«i  rise  to  an  interesting  syndrome, 
generally  termed  Brown-S^uard's  paralysis.  Suppose  that  one  lateral  half 
of  a  segment  of  the  mid-dorsal  region  is  destroyed.  The  result  seen  in  a 
typical  cape  wome  time  after  the  injury  would  be : 
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■ist-jerk,  under  normal  conditions  rarely  present  or  just  perceptible, 
a  very  excessive  in  lesions  of  the  cerebro-spinal  segment  of  the  motor 
tract  above  its  spinal  centre  in  the  sixth  ceirical  segment. 

In  the  eailiest  stage  of  an  acute  unilateral  lesion  of  the  cord  the  knee- 
jerk  may  be  absent  for  a  short  time,  which  is  also  true  of  both  knee-jerks  in 
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any  complete  transverse  lesion  above  the  third  lumbar  segment,  but  subse- 
quently it  takes  on  its  overactive  character.  This  is  probably  due  to  the 
fact  that  in  an  acute  lesion  there  is  irritation  of  the  inhibitory  fibres. 

The  reason  that  the  muscular  sense  is  impaired  on  the  same  side  in  a  uni- 
lateral lesion  is  that  the  fibres  for  muscular  sense  do  not  decussate  along  the 
spinal  cord  as  do  the  other  sensory  fibres. 

■  In  addition  to  the  reflex  centres  already  indicated,  there  are  others  whose 
precise  localization  has  not  yet  been  determined.  For  instance,  there  are 
the  parturition,  erectile,  menstruation,  and  ejaculatory  centres,  and  these  are 
undoubtedly  in  the  lumbar  enlargement,  for  some  of  them  have  been  known 
to  be  destroyed,  and  their  functions  lost,  by  lesions  in  this  part  of  the  cord. 

The  Membranes  of  the  Cord.  As  is  the  case  with  the  brain,  three  mem- 
branes enclose  the  spinal  cord.  The  outer  or  dura  mater  is  dense  and  fibrous, 
and  separated  from  the  bony  canal  by  fat  and  a  large  plexus  of  veins.  It 
is  slightly  attached  by  its  anterior  surface  to  the  vertebral  canal.  There  is 
therefore  an  epidural  space.  Filaments  from  the  spinal  nerves  supply  the 
dura  with  sensor}'  nerves.  The  subdural  space  contains  a  small  amount  of 
serum.  The  middle  membrane  or  arachnoid  is  completely  separated  from 
the  inner  or  pia  mater  in  the  spinal  canal,  which  is  not  the  case  in  the  cranial 
cavity.     The  pia  sends  septa  into  the  cord. 

The  Blood'9upply  of  the  Cord.  The  cord  receives  its  blood  from  branches 
of  the  vertebral,  intercostal,  and  other  arteries  which  enter  with  the  spinal 
nerves  and  reach  the  cord  along  the  anterior  and  posterior  roots.  Anterior 
branches  pass  to  the  anterior  median  fissure  to  form  there  the  vertical  con- 
tinuous anterior  spinal  artery,  from  which  a  series  of  branches  enter  the 
fissure  to  supply  most  of  the  gray  matter.  Posterior  branches  enter  the 
posterior  fissure  in  a  somewhat  similar  manner.  Twigs  are  given  off*  every- 
where from  the  pia  on  the  periphery  of  the  cord  to  the  white  substance.  The 
veins  have  very  much  the  same  distribution.  There  is  a  vertical  continuity 
of  bloodvessels  both  within  and  outside  of  the  cord,  though  it  is  probable 
that  the  circulation  is  horizontal  to  a  very  great  extent.  The  tortuosity  of 
the  arteries  and  the  size  of  the  venous  plexuses  serve  to  prevent  overdisten- 
tion,  rupture,  and  the  dangers  of  high  blood-pressure. 


POLIOMYELITIS. 

Poliomyelitis  Anterior ;  Infantile  Spinal  Paralysis ;  Acute  Atrophic 
Paralysis  ;  Elssential  Paralysis  of  Children. 

Poliomyelitis  is  a  disease  of  the  anterior  horns  of  the  spinal  cord  associ- 
ated with  paralysis  and  wasting  of  muscles,  usually  acute  m  onset,  and  ac- 
companied with  fever  and  other  symptoms  of  general  disturbance.  The 
process  is  generally  aeutey  but  may  be  i*ubacute  and  more  rarely  chronic.  It 
may  occur  at  any  age,  but  is  commonly  a  disease  of  childhood. 

Etiology.  The  two  sexes  are  about  equally  afflicted — more  than  one-half 
of  the  cases  occur  during  the  first  three  years  of  life.  Ten  times  as  many 
have  their  onset  in  the  first  decade  as  in  all  the  otliers  put  together.  After 
the  age  of  forty  years  it  is  extremely  rare.  Heredity  seems  to  have  little 
if  any  influence  upon  the  disease.  Sinkler  pointed  out  that  it  is  more  fre- 
quent in  summer  than  in  winter.  Exposure  to  draught,  overexertion  in  walk- 
ing, infectious  diseases,  and  falls  have  been  given  as  antecedent  causes,  but 
it  is  doubtfiil  if  any  of  these  are  important  factors.  Most  of  the  cases  are 
suddenly  attacked  while  in  good  health.  In  some  instances  a  sort  of  epi- 
demic character  has  been  noted.     By  the  best  authorities  it  is  now  supposed 


DISEASES  OF  THE  SPINAL  CORl> 


621 


itself  to  be  a  species  of  infectious  disease,  tliougit  nothiag  conclusive  as  to 

this  has  been  delerniined. 

Symptomatology.     The  onset  i.t  not  sudden,  though  usually  very  rapid. 

A^  a  rule,  there  is  fever,  and  with  it  restlessness,  headache,  anorexia,  piener&I 
I  veakuess,  and  at  tiniest  vomiting  and  diarrhoaa.  There  is  wides]trea<l  paral- 
iyBis  or  pareitis  at  first,  though  later  on  the  majority  of  the  muacles  recover, 

leaving  one  or  two  linilw,  often  only  a  single  group  of  nuificle«,  permanently 

Clyzed  and   wasted.     The  constitutional  symptoms  often  lost  but  a  few 
s,  but  are  occoaionuUy  protracted  for  several  days.     Rarely  they  are  so 
alight  as  to  escape  notice.     The  paralysis  is  apt  to  be  observed  early  in  the 
I  attack,  but  may  be  overlooked  if  the  general  eyntptonis  are  severe.     Pain 
eferred  to  the  limbs  or  back,  and  sonietinies  eveu  muscular  l^nderneae,  r&  apt 
Q  be  present.    Convulsions  may  occur,  and  cases  have  been  known  to  simii- 
'e  to  a  certain  extent  cerebro-spinal  meningitis.     Incontinence  of  urine  is 
knre.     Very  infrequently  the  onset  may  be  such  en  to  lead  to  the  suapicion  of 
■spinal   hemorrhage.     In  a  few  days  usually  the  disorder  has  reached    it« 


bowlug  kltapby  and  IboUlrupinpollaiiiyeLIUaofclilliIliood.iuftnlllepiinilysie.  {Jein^noii  HoiplUl.) 

height  and  improvement  begins.  But  this  period  may  be  protracted  for  weeks, 
In  from  one  to  three  months  recovery  had  taken  place  in  all  but  the  parlA 
which  are  to  remain  permanently  disabled,  and  in  these  tlacciditv  and  wasting 
are  marked.  At  the  end  of  a  week  from  the  onset  the  loss  of  faradic  con- 
tractilitv  in  the  most  affected  muscles  will  be  noted.  The  deep  reflexes  are 
always  absent  in  the  paralyzed  limbs,  although  with  recovery  in  these  parte 
there  is  a  return  of  the  renexe«.  Cutaneous  sensibility  is  aliuoet  never  dis- 
ordered. Retardation  of  growth  of  the  whole  member  disabled  ocoure,  so 
that  as  the  child  increases  in  stature  the  paralyzed  limb  does  not  keep  pace 
with  the  others.  Besides  wasting  of  muscles  and  etuute<l  growth  of  nones, 
the  joints  are  often  relaxed  and  singularly  mobile  through  want  of  support 
by  the  tendons  of  paralyzed  muscles  passing  over  them.  Subluxations  of 
such  joints  are  not  uncommon.  Permanent  contractures  often  take  place  in 
aonOM  opposing  muscles,  thus  producing  deformities.     These  are  especially 
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common  ia  the  foot,  where  we  have  nmuy  varieties  of  ciuVfoot,  such  a 
talipes  calcaneus,  talipes  varus,  talipes  valgus,  talipes  cavus,  talipes  eqinnus, 
iiad  talipes  equi no- varus.  The  permanent  paralysis  is  generally  in  one  of  the 
legB.  In  sixty  cases,  of  which  I  have  not«3,  the  leg  below  the  knee  waa 
affected  in  21,  the  leg  and  thigh  in  15,  both  legs  and  ooth  thighs  in  11,  i 
arm  in  6,  one  leg  ana  one  arm  in  5,  and  nil  four  extremities  in  2.  The  an- 
terior tibial  group  is  paralyzed  most  firequeutly  of  all.  The  left  leg  is  twice 
as  commonly  affected  as  the  right-  There  are  few  muscles  of  the  body  that 
have  not  been  involved  in  some  reported  cases  of  poliomyelitis.  Shoulder 
and  trunk  muscles,  and  even  those  of  the  face,  have  been  known  to  be  im- 
plicated. Weakness  of  the  spinal  muscles  may  cause  spinal  curvature.  I 
have  seen  one  instance  in  which  the  abilominal  muscles  of  the  left  side  were 
BO  paralyzed  and  wasted  that  the  wall  w  as  ven'  thin  and  the  ulMloDiinal  con- 
tents bulged  out  markedly  to  that  side,  l^niversal  paralysis  may  cause 
death  in  the  early  stages,  hut  death  &om  poliomyelitis  is  very  rare,  though 
possibly  cases  fatal  in  the  tirst  day  or  two  mav  go  undiagnneticated.  Relapsea 
and  second  attacks  are  almost  unknown.  Possibly  {loliomyelitis  creates  a 
vulnerability  of  the  spinal  cord  to  ^equelw,  such  as  progressive  musrular 
atrophy  and  lateral  sclerosis,  for  several  such  coses  have  b^i  reported.  The 
course  of  the  disease  in  adults  and  children  is  much  the  same.  In  the  sub- 
acute and  chronic  forms  the  general  disturbances  are  naturally  of  a  mild  t)'pe 
or  are  absent  altogether. 

Pathology  and  Pathological  Anatomy.  The  systemic  disturbance  found 
in  most  cases  of  poliomyelitis  points  to  a  blood-state,  probably  toxic  in  nature 
and  due  to  a  germ.    The  predilection  showu  by  thistoxiemia  for  the  anterior 


horns  of  the  cord  is  analogous  to  that  exhibited  by  other  poisonous  ogenta  J 
for  other  portions  of  the  nervous  system.  A  sulHeient  number  of  autopaiea  J 
have  been  ma<le  iu  the  earliest  stages  to  establish  the  fact  that  the  di»-  I 
order  in  the  cord  is  inflammatory  in  character  and  that  the  inflamuation  ] 
may  be  either  parenchymatous  or  interstitial.  There  are  cases  in  which  the  | 
inflammation  extends  further  than  the  anU'rior  horns,  for  mcniugeol  and  I 
cerebral  svmptoms  and  peripheral  neuritis  have  l)een  observed  in  conjunction  \ 
with  this  disease.  In  cases  described  there  have  been  found  congestion  of  I 
the  capillaries,  with  minute  capillary  ectasias  in  the  gray  matter,  swelling  of  I 
the  ganglion  cells  and' neurogliar  elements,  and  infiltration  of  Ieucoc}t«e.  f 
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Adjacent  nerve-fibres  may  undergo  degeneration.  Sometimes  only  the  gan- 
glion cells  are  found  affected.  In  later  stages,  months  or  years  after  recovery 
ftom  the  acute  disorder  the  anterior  comu  of  the  affected  side  is  found 
shrunken,  and  its  nervous  elements  replaced  by  connective  tissue  or  shrivelled 
and  diminished  in  number.  Where  the  inflammation  had  evidently  ex- 
tended into  neighboring  parts,  such  as  the  antero-lateral  or  lateral  columns, 
such  parts  are  lessened  m  size  and  may  show  sclerotic  changes.  The  afiected 
half  of  the  cord  is  smaller  than  the  normal  half,  and  the  gross  changes  are 
visible  to  the  naked  eye.  Descending  degeneration  is  to  be  seen  in  the  motor 
nerve-fibres  corresponding  to  the  segment  or  segments  concerned.  The  mus- 
cular fibres  innervated  by  such  nerves  undergo  degeneration  and  ultimately 
disappear  in  severe  types  of  the  disease.  Not  all  of  the  muscular  fibres  of 
any  one  muscle  are  anected,  and  often  normal  and  even  hypertrophied  fibres 
are  found  in  the  diseased  muscles. 

Diagnosis.  Error  in  diagnosis  is  very  easy  in  the  early  stages  of  an  acute 
attack.  I  have  myself  seen  a  case  in  which  cerebro-spinal  meningitis  was  diag- 
nosticated by  an  excellent  practitioner,  and  it  was  not  until  the  subsidence  of 
the  severe  symptoms  and  the  appearance  of  a  monoplegia  with  wasting  that  the 
true  nature  of  the  malady  became  known.  Fever,  vomiting,  and  diarrhoea, 
rheumatic  pains  and  the  like  are  concomitants  of  a  great  many  other  disorders, 
so  that  their  presence  has  no  particular  significance.  Widespread  paresis  is 
a  more  important  indication,  and  when  the  early  stage  is  past  and  the  local 
paralysis  remains,  with  evidence  of  atrophy  of  the  member  and  reaction  of 
degeneration  in  the  muscles,  the  diagnosis  is  clear.  Acute  transverse  myeli- 
tis is  not  found  in  children,  and  when  it  occurs  in  adults  is  almost  always  in 
the  dorsal  portion  of  the  cord  and  not  in  the  cervical  or  lumbar  enlargement, 
as  is  the  case  with  poliomyelitis.  The  absence  of  anaesthesia  and  other 
sensory  disturbances  should  be  evidence  in  favor  of  the  latter  disease.  The 
differential  diagnosis  between  peripheral  neuritis  and  poliomyelitis  is  often 
difficult  in  adults,  and  sometimes,  indeed,  impossible,  owing  to  the  occasional 
prominence  of  sensory  symptoms.  Cerebral  palsies  are  readily  distinguish- 
able because  in  these  we  have  increased  rather  than  lost  reflexes,  never  reac- 
tion of  degeneration,  and  never  extreme  muscular  atrophy.  There  should 
never  be  confusion  with  spondylitis,  pseudo-hypertrophic  paralysis  or  spastic 
spinal  paralysis,  if  the  symptomatology  of  the  poliomyelitis  is  carefully 
borne  in  mind.  Congenital  weakness  of  muscles  or  rickety  conditions  may 
in  early  infancy  simulate  poliomyelitis,  but  in  these  conditions  the  normal 
electrical  reactions  and  normal  reflexes  should  make  the  distinction  appaient. 

Prognosis.  When  the  first  period  of  the  disease  is  past  the  prognosis  as 
regards  life  is  wholly  favorable.  In  the  acute  stage  deatli  may  occur  through 
the  involvement  of  important  nervous  centres  or  of  muscles  of  respiration. 
While  undoubtedly  undiagnosticated  cases  do  die  in  early  stages,  the  vast 
majority  of  cases  of  poliomyelitis  recover  from  the  immediate  eftects,  unless 
the  malady  is  complicated  with  pulmonary  or  other  visceral  disease.  The 
question  will  arise  as  what  element  of  the  disorder  will  be  left  as  a  perma- 
nent condition.  It  may  be  stated  that  the  faradic  current  will  aid  us  in  this 
particular.  If  after  a  week  or  ten  days  we  find  faradic  contractility  lost  in  a 
group  or  groups  of  muscles,  we  may  safely  say  that  they  will  remain  for  a 
long  time,  if  not  permanently,  paralyzed.  Some  of  them  will  certainly 
never  recover.  If^  the  degenerative  reaction  is  late  in  appearing  the  proba- 
bility is  that  the  muscles  may  recover  in  part,  if  not  wholly.  The  retarda- 
tion of  growth  in  the  affected  member  in  cliildren  must  not  be  forgotten,  and 
the  results  of  such  condition  and  the  effects  of  contractures  should  be  de- 
scribed to  the  friends. 
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Treatment.  In  the  ucute  stages  perfect  rest  is  requisite.  The  pntienl 
should  lie  on  the  side.  If  the  fever  is  high  and  there  are  cerebral  symptoms 
an  ice-bag  should  be  applied  to  the  head,  and  cool  ablutions  should  be  given 
in  bed.  A  little  countei^irritation  in  the  way  of  ^napisnis  to  the  back  may 
be  uaed,  but  if  pain  in  the  back  is  severe  not  fomentations  will  afford  the 
moat  relief.  When  there  is  a  tendency  to  nervous  excitement,  delirium,  or 
convulsions,  chloral  and  bromide  should  be  need.  Calomel,  a  lislf  to  one  grain, 
every  two  or  three  hours,  is  indicated  as  an  inteetinal  derivative,  and  drop 
doses  of  tincture  of  aconite  ever^-  half-hour  should  be  administered  for  ihe 
febrile  condition.  At  the  end  of  three  weeks  after  the  acute  symptonu^  have 
subsided  tonics  are  needed,  such  as  iron,  quinine,  and  strychnine,  and  electri- 
cal treatment  may  be  begun,  though  at  first  with  moderation.  We  do  not  ex- 
{)ect  to  restore  nerve  and  muscle  nbres  which  are  destroyed,  but  with  the  gal- 
vanic current  we  can  stimulitte  the  partially  degenerated  tissues  and  improve 
the  functions  of  such  fibres  as  have  been  left  uninjured  by  the  disease.  The 
farodic  current  is  of  courHC  useless  in  the  treatntent  of  muscles  which  do  not 
contract  bv  its  use.  One  pole  may  !«  placed  in  the  hand  or  over  the  spine 
(a  matter  of  indifference),  and  the  other  pole,  in  the  shape  of  a  sponge  elec- 
trode well  wet  in  warm  salt  water,  should  l>e  stroked  over  the  paralyz^l  mus- 
cles. It  is  preferable  to  use  the  anode  for  this  purpose.  The  current  should 
be  strong  enough  to  produce  a  contraction  of  the  muscle  with  each  stroke. 
In  this  way  not  only  is  the  paralyzed  muscle  exercised,  but  tissue  metabolism 
is  influenced  by  the  dilatation  of  the  bloodvessels  induced  and  also  undoubt- 
edly by  the  cataphoretic  property  of  the  galvanic  current.  The  treatment 
should  be  given  for  ten  minutes  every  other  day,  and  later  every  day.  A 
nurse  can  easily  be  taught  the  method  of  application.  With  a  child  it  is 
best  to  begin  with  starcely  perceptible  currents  for  a  few  days  in  order  not 
to  alarm  it  needlessly.  Massage  in  the  ?hape  of  elfleurage  and  kneading  of 
the  muscles  Is  a  necessary  part  of  the  treatment.  It  should  be  given  daily,  al 
bedtime,  for  ten  to  tift«cu  minutes.  It  is  best  to  rub  upward.  Cocoa  but- 
ter or  vaseline  may  be  used  in  the  rubbing.  With  the  return  of  any  <leKree 
of  muscular  power  systematic  exercise  must  be  regularly  carried  ouL  Where 
there  is  tendency  to  contractures  in  opposing  muscles,  these  should  be  tresteiil 
by  massage,  stretching  exercLies,  and  by  orthopedic  devices.  The  sooner  a 
child  witn  poliomyebtic  deformity,  or  tendency  to  deformity,  is  properly 
treated  by  orthopedic  measures  the  better,  and  orthopedic  apparatus  must  be 
constantly  adjusted  and  readjusted  to  suit  the  improving  condition  and  to 
adapt  it  to  the  growth  of  the  child. 

Subacute  and  Chronic  Poliomyelitis.  This  subject  hardly  requires 
a  separate  heading,  as  the  adjectives  used  imply  that  these  forms  difler 
chieny  from  the  acute  disorder  in  the  comparative  slowness  of  onset  and  in 
the  mildness  of  constitutional  symptoms.  Subacute  types  are  such  as  require 
from  a  few  weeks  to  a  month  for  development,  chronic  types  from  a  month 
to  six  months  or  so.  The  chronic  variety  is  relatively  exceedingly  raro.  and 
is  often  difficult  to  distinguish  from  multiple  neuritis  and  progresaive  mu»- 
cular  atrophy.  While  subacute  poliomyelitis  may  develop  in  childhood  as  well 
as  in  advanced  age,  the  chronic  form  is  almost  wholly  found  in  adults.  The 
absence  of  pain,  anaesthesia,  and  tenderness  should  serve  to  distinguish  thwe 
conditions  from  multiple  neuritis.  They  should  be  diSerentiated  ironi  pro- 
gressive muscular  atrophy  by  their  rapiitity  of  onset  as  comjiared  with  this 
very  slowly  developed  disease ;  by  the  appearance  of  paralysis  in  both  before 
the  atrophy ;  by  tne  want  of  fibrillary  contractions ;  by  the  very  early  loss 
of  faradic  contractility ;  and,  finally',  by  the  failure  to  progress,  for  usually 
chronic  poliomyelitis  becomes  stationary  aft«r  a  few  months,  and  then  im- 
provemenl  begms,  and  recovery  may  even  ultimately  ensue.     There  are 
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cases  of  this  type,  however,  that  have  a  fatal  issue  by  extension  to  important 
muscular  groups. 

As  to  treatment,  electricity  is  of  considerable  value,  and  should  be  employed 
as  described  above.  Tonics,  and  particularly  the  hypodermic  use  of  strych- 
nine, are  indicated. 


CHRONIC   SPINAL  MUSCULAR   ATROPHY. 

Progressive  Muscular  Atrophy ;  Wasting  Palsy. 

There  are  two  classes  of  pro^essive  disease,  both  marked  especially  by 
muscular  wasting,  but  each  havmg  a  different  pathological  basis.  In  one 
the  disease  is  of  spinal  origin  and  due  to  the  gradual  disappearance  one  by 
one  of  the  trophic  ganglion  cells  of  the  anterior  horns.  In  the  other  the 
disease  is  primarily  muscular  and  produced  by  the  gradual  degeneration  and 
disappearance  of  the  muscular  fibres.  To  the  first  category  belongs  the 
commonest  form  of  progressive  muscular  atrophy — the  type  of  Aran-Du- 
chenne — which  it  is  my  purpose  to  describe  here.  To  the  second  group  of 
primary  muscular  dystrophies  belong  pseudo-hypertrophic  paralysis,  Erb's 
juvenile  form  and  the  type  of  Landouzy-D^jenne,  described  elsewhere  in 
this  volume. 

Aran  and  Duchenne  were  the  first  to  fully  describe  the  disorder  considered 
here  (1849-50).  Aran  gave  it  the  name  of  "progressive  muscular  atrophy." 
These  men  did  not,  however,  understand  its  pathology,  and  it  remained  for 
others  to  discover  that  it  is  a  spinal-cord  disease.  There  are  cases  in  which 
the  disorder  of  the  anterior  horns  is  combined  with  sclerosis  in  the  adjacent 
lateral  columns,  and  to  this  the  name  amyotrophic  lateral  sclerosis  has  been 
given.  Occasionally  the  anterior  comual  disease  is  associated  with  sclerosis 
of  the  posterior  columns,  and  we  have  the  phenomenon  of  a  combination  of 
tabes  and  progressive  muscular  atrophy.  But  as  the  anterior-horn  disease 
is  often  encountered  singly,  it  seems  best  to  treat  of  the  Aran-Duchenne  type 
of  progressive  muscular  atrophy  only  in  this  article,  leaving  amyotrophic 
lateral  sclerosis  for  a  subsequent  section. 

Etiology.  Heredity  plays  little  or  no  part  in  the  spinal  form  of  progres- 
sive muscular  atrophy,  whereas  it  is  a  common  factor  m  the  primarv  muscu- 
lar dystrophies.  Three  times  as  many  males  fall  a  prey  to  this  disease  as 
females.  It  is  a  disease  of  adult  life  (twenty-five  to  forty-five  years),  but 
cases  have  been  reported  as  early  as  the  age  of  twelve  and  as  late  as  seventy. 
Mental  strain,  exposure,  spinal  concussion,  syphilis,  overuse  of  muscles,  lead- 
poisoning,  and  infectious  diseases  have  been  mentioned  among  causes  by 
various  authors. 

Symptomatology.  In  a  typical  case  the  disease  begins  by  a  wasting  of  the 
thenar  and  hypothenar  muscles  in  one  hand,  especialh^  the  right.  (See  Fig. 
200.)  It  may  begin  in  both  at  the  same  time,  or  the  snoulder  muscles  may  he 
the  first  to  exhibit  atrophy.  In  nine-tenths  of  the  cases  the  onset  is  in  the 
upper  extremities,  but  in  the  remaining  tenth  it  begins  in  the  lower  limb.  Some 
pain  or  paresthesia  may  precede  the  wasting  of  the  muscles.  The  disease  is 
extremely  slow  and  progressive,  and  is  always  a  motor  and  trophic  disorder, 
never  accompanied  with  anaesthesia.  The  trophic  disturbance  is  limited  to 
the  muscles  and  never  affects  the  bones  or  skin.  The  wasting  spreads  from 
the  parts  first  affected  to  other  muscles ;  for  instance,  from  the  ball  of  the 
thumb  to  the  interossei  and  lumbricales,  then  to  the  flexors  in  the  forearm 
and  extensors,  and  so  on  up  to  the  limb ;  but  frequently  a  leap  is  made  from 
the  intrinsic  muscles  of  the  hand  to  the  deltoid  and  other  shoulder  muscles. 
Occasionally  the  upper  arm  and  shoulder  group  are  the  first  affected,  while 
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the  forearm  aud  hand  escape  for  a  long  period, 
Musoles  nf  the  back  are  prone  to  take  part  iu 
the  wastJDg  at  an  early  stage,  and  lordosis  is 
deformity  in  this  diaease. 


(Fig.  201.)  The  miistjlei? supporting  the  '. 
may  become  so  alfeL't«d  that  the  head  falU  for- 
ward upon  the  cheet,  or  is  carried  tar  backward 
a.1  if  balanced  upon  the  vertebral  column. 
Sometimes  only  portiona  of  muscles  atrophy, 
sni'h,  for  instance,  oa  the  anterior  half  of  the 
lirltnid  and  the  lower  part  of  the  trajieziiis. 
There  is  generallv  R  peculiar  et^cape  of  ihc 
iipjwr  Imiidlesof  the  Irflpeziufi,  so  striking  that 
Dnclienne  designated  them  as  ultimiim  mnrietu. 
As  the  disorder  progresees  the  muscles  of  reepi- 
ration  liecome  involved,  then  of  the  lower  part 
of  tlie  back,  of  the  hips,  and  of  the  thighs. 
The  dist'afie  gradually  ascends  toother  groups 
tif  ganglion  cells  in  the  cen'ical  enlargement. 
ami  even  upward  into  the  medulla,  so  that  the 
diaphragm  becomes  paralyzed  and  bulbar  symp- 
toms are  manifested.  Usually  the  face  eecapes 
the  widespread  palsy  and  atrophy,  but  occa- 
sionally the  lipf,  tongue,  aud  other  muse)e»  of 
thU  region  may  suffer.  The  wastme  may  be 
so  great  in  parts  that  whole  musclee  flisapp«ar. 

The  mechanical  irritability  of  the  aflmed 
muscles  h  increased,  so  that  contractions  of 
muscle  bundles  are  caused  by  light  blows. 
Cmtinuou«  tibrillar\'  tremor  is  observed  niii- 
iiiug  from  one  bundle  to  another,  but  it  i*  not 
iircsenl  in  every  case,  though  so  frequent  as  to 
be  concidered  a  prominent  svmptom. 

The  deep  reflexes  ore  lost  when  the  reflex 
centres  are  destroved,  for  the  groups  of  gang- 
lion cells  are  the  Icei'stones  of  the  reflex  arcs, 
and  when  thev  are  gone  the  reflex  is  naturally 
ilcstroypd.      t'hus,   the    knee-jerk    disapp«an 
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when  the  thigh  muscles  begin  to  be  invaded ;  wiist-jerk  and  elbow-jerk  when 
their  respective  groups  su^r. 

While  rheumatoid  pains  may  be  complained  of,  ansesthesia  never  exists, 
nor  is  there  loss  of  muscular  sense. 

In  the  early  stage  of  wasting  of  a  muscle  the  electrical  reaction  is  apt  to 
be  nearly  normal,  which  is  explained  by  the  fact  that  most  of  the  ganglion 
cells,  motor  fibres,  and  muscular  fibres  are  as  yet  unaffected.  But  after  a  time 
the  whole  phenomenon  of  reaction  of  degeneration  will  be  present  (loss  of 
&radic  contractility ;  anodal  closure,  greater  than  cathodal  closure  con- 
traction with  galvanic  current ;  slow  vermicular  re^onse  of  the  muscle  to 
the  latter).  The  electrical  examination  is  important  m  differential  diagnosis, 
for  in  the  primary  muscular  dystrophies  the  reaction  will  persist  in  a  normal 
way  as  long  as  there  is  a  sufficient  number  of  fibres  left  in  the  muscle  to 
contract.  The  adipose  tissues  waste  as  well  as  the  muscles.  There  are 
no  vasomotor  changes,  or  discolorations  of  the  skin,  or  trophic  disturb- 
ances in  the  nails,  no  sympathetic  derangement,  no  optic  nerve  atrophy, 
no  loss  of  pupillary  reflex,  no  disorder  of  the  sphincters.  There  may  he  m 
some  cases  sexual  impotence,  and  nystagmus  nas,  in  rare  instances,  been 
observed. 

The  disease  lasts  usually  ten  or  twelve  years,  but  termination  in  a  year 
has  been  observed,  and  it  has  been  known  to  endure  as  long  as  thirty  years. 
Death  is  generally  due  to  pulmonary  disorders  consequent  upon  P&Ibv  of  the 
respiratory  muscles,  or  to  the  bulbar  palsy  and  difficulty  in  swailowmg  and 
deranged  laryngeal  apparatus ;  but  bed-sores  and  septicaemia  or  other  inter- 
current maladies  may  end  life. 

Pathology  and  Patiiological  Anatomy.  The  anterior  comua  are  the  chief 
parts  affected,  and  usually  they  are  changed  most  in  the  cervical  enlarge- 
ment, because  the  muscles  most  commonly  affected  (upper  extremities)  have 
their  trophic  centres  here.  The  large  ganglion  cells  nave  degenerated  and 
disappeared,  or  may  be  few  and  shrunken  into  angular  or  globular  bodies 
without  processes.  The  nerve  fibrilke  degenerate  also,  and  connective-tissue 
elements  are  increased  in  quantity.  Larger  bloodvessels  are  found  dilated 
and  the  perivascular  spaces  increased  in  size.  The  size  and  shape  of  the 
comua  may  not  be  especially  changed.  They  will  be  found  wholly  normal 
in  segments  representing  unaffected  muscle-groups.  In  many  cases  morbid 
changes  may  be  traced  into  the  antero-lateral  wnite  columns.  Degenerated 
fibres  are  found  in  the  anterior  roots  springing  from  the  diseased  segments  of 
the  cord,  and  correspond  to  the  degenerated  ganglion  cells  in  such  parts.  In 
some  cases  degenerated  fibres  have  been  followed  up  through  the  pyramidal 
tracts,  through  the  medulla,  pons,  cms,  internal  capsule,  and  to  the  cortex, 
where  the  cortical  cells  have  also  been  found  fewer  in  number  and  atrophied. 
Where  there  has  been  bulbar  paralysis  similar  changes  are  observed  m  the 
motor  nuclei  of  the  medulla.  The  posterior  horns,  posterior  columns,  cere- 
bellar tracts,  and  posterior  roots  are  always  normal.  In  the  peripheral 
nerves  degenerated  motor  fibres  are  found  in  greater  or  less  quantity  accord- 
ing to  the  degree  of  disease  in  the  anterior  horns  and  the  degree  of  muscular 
wasting.  The  muscles  are  found  small  and  pale,  and  the  fibres  narrowed, 
undergoing  fatty  or  vitreous  degeneration,  granular,  at  times  without  stria- 
tion,  and  at  times  presenting  a  longitudinal  striation.  The  interstitial  con- 
nective tissue  is  increased,  and  between  the  fibres  collect  fatty  globules  and 
masses  of  brownish  pigment.  The  disease  is  thus  essentially  a  slow  pro- 
gressive degeneration  of  the  spino-muscular  portion  of  the  motor  tract,  with 
consequent  paralysis  and  atrophy  of  the  muscles.  Since  there  is  at  times 
more  or  less  degeneration  of  the  cortico-spinal  portion  of  the  tract,  it  must 
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be  BfisuDied  that  the  same  priiiiary  pathological  cause  may  attack   other 

g)rtioiis  of  the  Dervous  aystem  than  the  ganglion  cella  of  the  anterior  horn, 
ul  the  actual  cause  of  the  h^inuing  of  the  degenerative  process  is  un- 
known. 

I>la>gnosiB.  The  diagnoeis  of  thia  disease  should  not  be  diflicult  if  we  bear 
in  mind  the  diHtinetive  features  of  the  malady — the  beginning  in  the  htind 
or  shoulder,  the  slow  advance,  the  peculiar  difitribulion  of  the  waaling  (in 
muscles  more  or  less  remote  from  each  other),  the  absence  of  anteetlieeia,  the 
normal  condition  of  the  ephinctertf,  lost  reflexes,  the  fibrillary  tremor,  and 
the  character  of  the  electrical  reaction.  Local  and  mnltiple  neuritis  are 
distinguished  by  rapid  unset  and  sensory  symptoms. 

Lead-poisoning  is  usually  marked  by  paralysis  and  atrophy  of  the  exten- 
sors of  the  wrists  and  fingers  only  ;  but  this  is  symmetrical,  and  even  whera 
the  wasting  extends  to  shoulder  muscles  and  the  lower  extremities,  which  is 
rare,  it  begins  as  a  characteristic  "lead  pals}'."  Besides  the  history  of  expo- 
sure to  lead,  the  blue  line  on  the  gums,  and  examination  of  the  urine  wiU 
Anally  exclude  this  disorder. 

Li  difhise  myelitis  we  And  sensory  and  sphincter  symptoms. 

In  svriiigomyelia,  where  the  atro])hies  may  have  a  similar  distributton  to 
that  ot  progreffiive  muscular  atrophy,  as  this  is  generally  a  disease  of  the 
cervical  enlargement  of  the  coni,  we  find  peculiar  sensory  and  trophic  diHU^ 
dera  and  exaggerated  deep  reflexes. 

In  amyotrophic  lateral  sclerosis  also  the  atrophies  mav  be  in  every  respect 
like  those  of  the  disease  in  ((ueetion,  hut  the  deep  rei^exes  are  invariable 
exaggerated  to  a  very  marked  degree. 

Chronic  poliomyelitis  has  a  more  rapid  course  ut  the  begianing,  then 
reaches  a  iiolnt  where  it  becomes  stationary  or  improves.  There  is  &t*' 
paralysis,  tlien  wuflting.    The  reaction  of  degeneration  appears  earlier. 

In  pachymeningitis  ccrvicnlis  hvpertrophica,  besides  the  muscular  wastin) 
in  the  arms,  there  is  pain  and  rigiditv  of  the  neck  and  exaggerated  tend* 
reflexes. 

A  local  atrophy  of  muscles  from  overuse  mar  be  difiicult  to  diflereutiattt 
from  a  beginning  Aran-Duchenue  disease.  Thus,  in  a  young  wotnaa' 
whom  I  treated  for  a  year,  there  was  wasting  of  the  thenar  musclee  and 
tirst  interosseous  in  the  right  hand.  She  had  worked  ten  hours  a  day  for 
ten  years  as  a  jewelry  mlisher,  and  the  muticles  affected  were  thoee  mort 
needed  in  her  work.  Sne  recovereii  entirely  bv  taking  un  general  hotu«r 
work  and  under  electrical  treatment,  but  for  a  long  time  the  diagnosis  wai 
impoMible. 

The  progreasive  muscular  dystrophies  are  often  hereditary.  Usually  iht, 
disorder  begins  in  youth.  Some  muscles  are  oflen  found  to  be  hypertropnied. 
There  is  no  fibrillary  tremor.     The  faradic  reaction  is  normal. 

Prognosis.  As  regards  cure,  the  di.sease  is  incurable.  The  prognosis,  B 
far  as  life  is  concerned,  is  that  the  disease  may  last  for  an  iu<lefinile  numbt 
of  years  without  developing  dangerous  symptoms,  such  as  paralysis  of  reepin 
tiou  and  deglutition,  or  pulmonart'  disease. 

Treatment.  Properly  conducted  electrical  treatment,  massage,  systcmatio 
exercises  of  the  muscles,  and  hypodermic  injections  of  strychnine  in  tbft 
afiWted  muscles  (nitrate  of  strycnniae  gr.  ^)  may  be  used  with  a  fair  pros- 
pect of  staying  the  progress  of  the  disease  for  a  time,  and  at  times  even 
occasioning  temporary  improvement.  The  galvanic  current  should  be  ei». 
ploved  (stroking  the  muscles  with  the  anode  so  as  to  produce  contraction), 
and  when  there  is  any  response  at  all  to  the  faradic.  that  also  should  be  made 
use  of.     In  all  other  respects  the  treatment  should  be  merely  symptomatic. 
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^^^^^^H                      LATERAL  SCLEROSIS. 

'                Primary  Lateral  Sclerosis ;    Primary  Spastic  Paraplegia;   Spastic  Spinal 
ParalyaU ;  Spasmodic  Tabes  Dorealis. 

Lateral  sclerosia  ie  a  chronic  disease  charairterized  by  riKidity  and  weakness 
of  the  limbs  with  enormously  exaggerated   tendon    refleses,  and  without 
atrophy  or  senaorj-  or  vesical  disturbance.     Since  Erb,  in  1875,  and  Charcot 
a  little  later,  described  this  syndrome,  its  existence  has  been  frequently  veri- 
fied by  neurologists,  and  yet  no  pathological  evidence  haa  thus  far  been 
brouffht  forward  to  establish  it  aa  a  separate  primary  systenuc  disease  of  the 
spinal  cord.     But  while  such  evidence  is  wanting,  there  is  good  reason  for 
assuming  a  primary  8cierosif>  of  the  pyramidal  tracts  to  be  a  real  pathological 
and  clinical  entity  quite  distinct  from  chronic  dorsal  myelitis,  cerebral  diple- 
gia, or  other  conditions  which  often  give  rise  to  soraewbat  similar  symptoms. 

Etiolog7'     As  to  etiologj',  little  can  be  said  except  that  probably  the  same 
causes  which  tend  to  bring  about  other  chronic  systemic  degenerations  in  the 
cord  are  at  work  in  this  case,  excejit  that  here  the  pyramidal  tracts  are 
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elected  for  the  process.    Heredity  plays  a  small  iiart.     I  have  seen  an  uncle 
and  nephew  afiected  with  the  same  disease.     Both  wxes  are  equally  affected. 
Three-fourths  of  the  case.'*  begin  between  the  ages  of  twenty  and  forty  years. 
Syphilis  is  not  as  frequent  an  antecedent  disorfler  as  in  posterior  sclerosis. 
^^^Spinal  concussion  and  exposure  are  often  described  as  causes. 
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Symptomatology.  At  first  there  is  a  sense  of  fatigue  and  weakness  in  the 
legs.  This  is  followed  by  gradually  increasing  rigidity  and  great  increase  of 
the  deep  reflexes.  The  knee-jerks  become  exceedingly  quick  and  strong,  and 
often  a  quadriceps  clonus  is  obtained.  Ankle-clonus  is  marked.  Although 
most  marked  in  the  lower  extremities,  the  upper  may  also  suffer,  so  that  the 
wrist-jerks,  periosteal,  supinator,  biceps,  and  triceps  jerks  become  excessive. 
There  is  no  wasting  of  muscles ;  on  the  contrary,  they  are  large  and  firm. 
The  spastic  rigidity  is  so  great  that  it  becomes  markedly  manifest  in  the  gait  of 
the  patient,  who  scarcely  flexes  the  knees  in  walking,  drags  his  toes,  and  ofl;en 
develops  a  tremor  in  the  legs  (from  ankle-clonus)  as  he  steps  upon  his  toes  in 
moving.  (See  Fig.  202.)  This  spastic  rigidity  is  chiefly  due  to  the  increased 
deep  reflexes  in  all  of  the  muscles,  but  at  times  we  find  spasmodic  movements, 
single  contractions  in  the  legs,  due,  as  in  some  forms  of  myelitis,  to  motor 
irritation.  Reflex  action  of  the  skin  is  often  excessive.  There  are  no  sen- 
sory disturbances.  There  are  no  trophic  changes  in  the  skin  or  jointe,  no 
ocular  symptoms,  and  rarely  any  sphincter  trouble  or  loss  of  sexual  power. 
A  cold  atmosphere  increases  the  rigidity  of  the  muscles.  Occasionally  a  jaw- 
jerk  is  found  in  these  cases. 

Pathology  and  Pathological  Anatomy.  There  are  no  recorded  autopsies  in 
cases  of  pure  primary  lateral  sclerosis ;  but  sclerosis  of  the  lateral  columns 
has  been  found  frequently  enough  in  conjunction  with  other  diseases,  as  in 
amyotrophic  lateral  sclerosis,  general  paresis  of  the  insane,  cerebral  dipl^a 
of  children,  and  ataxic  paraplegia. 

Diagnosis.  From  a  study  of  the  above  symptoms  and  the  exceedingly 
slow  progress  of  the  disease,  we  should  be  able  to  make  an  accurate  diagnosis. 
At  tne  same  time  caution  is  required,  for  what  may  appear  for  years  to  be  a 
primary  lateral  sclerosis  may  turn  out  in  the  end  to  hie  a  multiple  sclerosis, 
ouch  an  instance  I  saw  not  long  ago  in  a  young  girl,  who  five  years  before 
had  been  pronounced  by  several  emfnent  neurologists  to  be  a  case  of  primary 
lateral  sclerosis,  but  who  now  presents  all  of  the  typical  symptoms  of  the 
latter  disease.  Tumors  of  the  cervical  cord,  peculiar  forms  of  transverse 
myelitis,  compression  in  Pott's  disease,  and  hydromyelus  may  each  simulate 
at  times  the  clinical  symptoms  described  above.  TIius  it  behooves  us  to  use 
care  in  our  diagnosis  of  the  character  and  locality  of  the  lesion. 

Prognosis.  The  disease  is  incurable,  but  its  progress  is  exceedingly  slow, 
generally  imperceptible  for  years,  and  the  symptoms  are  never  as  distressing 
as  in  many  other  forms  of  chronic  spinal  cord  disease.  There  is  the  possi- 
bility of  occasional  temporary  improvement  in  these  cases. 

Treatment.  Hydrotherapy  is  of  some  avail  in  these  cases,  especially  for 
the  purpose  of  lessening  the  rigidity,  and  to  this  end  prolonged  warm  baths 
(one  to  two  hours  at  a  temperature  of  90^  to  95°  Fahr.)  are  well  adapted. 
In  cases  with  syphilitic  history,  iodide  of  potash  and  mercurial  inunction  are 
indicated.  Massage  is  of  some  service,  while  electricity  is  absolutely  value- 
less. Strychine,  nux  vomica,  and  other  drugs  which  may  tend  to  increase 
the  spasticity  are  interdicted.  Residence  in  a  hot  climate  is  advantageous, 
where  it  is  feasible,  and  where  there  are  no  objections  on  other  grounds 
against  it.  Arsenious  acid  (gr.  ^)  and  the  bromides  are  sometimes  useful. 
Solanin  may  be  employed  in  some  cases  to  overcome  rigidity  with  moderate 
success. 

AMYOTROPHIC    LATERAL    SCLEROSIS. 

This  disease  is  clinically  and  pathologically  well  defined,  in  that  it  is  a 
combination  of  the  two  diseases  hereinbefore  described,  viz. :  lateral  sclerosis 
and  chronic  spinal  muscular  atrophy.     Keeping  the  clinical  pictures  of  these 
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maladies  well  in  mind,  it  would  be  difficult  to  make  an  error  in  diasnosisin 
thie  case.  We  are  indebted  to  Charcot  (1869)  and  Joffroy  (1869-1874) 
for  our  first  careful  delineations  of  this  disorder. 

Etiology.  We  do  not  know  what  factors  are  at  work  in  the  production 
of  amyotrophic  lat«ral  sclerosis.  Doubtless  when  we  uoderBtand  better  the 
etiologv  of  other  chronic  systemic  diseases  or  d^enerations  of  the  spinal 
cord,  the  causes  in  this  disorder  will  be  clear.  It  is  essentially  a  disease  of 
adult  life  (twenty-five  to  forty-five  years),  but  younger  and  also  older  per- 
sons have  been  subjects  of  it.    It  is  more  common  in  males  than  in  females. 

Symptomatology.  Usually  the  first  symptoms  to  be  noticed  are  those 
belonging  to  progreasive  muscular  atrophy,  and  the  wasting  is  prone  to  fol- 
low the  typical  course  of  that  disease,  beginning  in  some  part  of  the  upper 
extremity,  generally  the  thenar  and  hypothenar  eminences  of  one  hand. 
In  addition  to  the  wasting  there  is  a  sense  of  fatigue  and  weakness  in  the 
whole  arm.  The  disease  is  very  slow  in  its  onset  and  extension.  In  six 
months  or  a  year  the  symptoms  of  a  primary  lateral  sclerosis  begin  also  to 
be  manifested,  weariness,  weakness,  atifihefe,  and  uncertainty  in  the  lower 
extremities,  combined  with  more  or  less  tremor  in  walking,  such  as  we  know 
to  be  due  in  the  above-named  disorder  to  the  increase  of  the  reflexes.  As  a 
rule,  patients  present  themselves  for  examination  when  these  symptoms  are 
obvious,  and  upon  examination  we  find  atrophy  and  paralysis  of  muscles  of 
the  hands,  arms,  or  shoulders ;  in  fact,  very  much  the  same  state  of  afiairs 
as  previously  described  in  the  section  on  Chronic  Spinal  Muscular  Atrophy. 
But  in  addition  to  the  amyotrophy  there  are  symptoms  dil«ctly  the  reverse 
of  the  disease  referred  to,  in  that  the  deep  reflexes  instead  of  being  lost  are 
greatly  ex^gerated.  They  are  invariably  increased  even  from  an  early 
period.  The  knee-jerks  are  quick  and  extensive  in  response  to  tape  on  thie 
patellar  tendons,  top  of  the  patella,  or  muscles.     There  is  ankle-clonus.    The 


writ't-jerks  are  strikingly  apparent.  The  periosteal  biceps  and  supinator-jerks 
and  tne  triceps  reflexex  are  very  marked.  This  is  true,  even  though  the 
wasting  in  the  extremities  may  be  considerable.  There  is  thus  a  singular 
combination  of  atrophy  and  spastic  rigidity.  The  gait  is  stiff  and  spastic 
as  in  lateral  sclerosis.  The  legs  resist  passive  movements,  but  are  found  to 
be  paretic.     Upon  electrical  examination  of  the  atrophied  muscles  we  find 
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the  same  condition  as  in  spinal  progressive  muscular  atrophy,  viz. :  always 
the  reaction  of  degeneration,  when  the  wasting  is  considerable,  sometimes 
response  to  faradaism,  still,  if  the  atrophy  is  in  an  early  stage.  Sensibility  is 
never  in  any  wise  disturbed.  There  is  no  change  in  the  cutaneous  reflexes. 
The  sphincter  of  the  bladder  is  properly  controUed,  and  that  of  the  rectum 
also  normal  in  function.  As  in  progressive  muscular  atrophy,  bulbar  symp- 
toms come  on  in  the  course  of  years.  Paralysis  of  the  palate  gives  a  nasal 
intonation  to  the  speech.  Difficulty  in  swallowing  is  noted.  The  lips  and 
tongue  become  more  or  less  atrophied  and  paretic,  so  that  labial  and  ungual 
sounds  are  improperly  connected.  Fibrillary  tremor  is  observed  in  these  as  in 
many  other  atrophied  muscles.  At  times  we  find  a  strong  jaw-jerk  present. 
Death  finally  comes  from  respiratory  failure,  inhalation  pneumonia,  or  some 
intercurrent  disease. 

The  increased  reflexes  are  due,  of  course,  to  the  defeneration  in  the  pyram- 
idal tracts  (inhibitory  fibres),  and  apparently  this  degeneration  precedes  to 
a  certain  extent  many  of  the  changes  in  the  anterior  horns.  As  long  as  the 
reflex  arc  is  not  totally  destroyed  the  reflexes  are  increased,  but  as  soon  as 
this  takes  place  there  can  no  longer  be  an  exaggerated  condition  of  the 
tendon-jerks.  As  a  rule,  however,  the  wasting  never  goes  to  such  an  extent 
before  death  that  the  reflex  arc  is  interrupt^,  and  consequently  all  of  the 
deep  reflexes  are  apt  to  be  overactive  to  the  last. 

Pathology  and  Pathological  Anatomy.  The  remote  causes  of  this  disease 
are  unknown.  The  morbid  anatomy  of  the  malady  is  clearly  understood 
from  numerous  Autopsies.  We  find  in  spinal  cord  well-marked  sclerosis  of 
the  pyramidal  tracts  and  degeneration  and  atrophy  of  the  ganglion  cells  of 
the  anterior  horns.  The  sclerosis  is  observed  m  the  lateral  columns  and 
also  in  the  columns  of  Tiirck,  and  may  be  traced  upward  through  the 
medulla  and  pons  to  the  internal  capsule,  and  rarely  as  far  as  the  Rolandic 
cortical  areas.  The  changes  in  the  anterior  horns  are  such  as  have  been  de- 
scribed in  the  pathology  of  progressive  muscular  atrophy.  Where  bulbar 
symptoms  have  existed,  similar  changes  are  found  in  the  nuclei  of  the  hypo- 
glossus,  vagus,  spinal  accessory,  etc.  From  these  parts  the  degeneration  may 
be  followed  outward  toward  the  periphery  in  the  motor  fibres  of  the  nerves 
affected  as  far  as  the  muscles.  The  muscles  are  small  and  pale,  and  often 
more  than  half  replaced  by  connective  tissue  and  fat.  The  fibres  are 
narrowed,  granular  or  fatty,  without  striation,  as  in  progressive  muscular 
atrophy ;  and  often  quite  normal  fibres  are  to  be  observed  among  the  degen- 
erated ones. 

Diagnosis.  One  is  not  apt  to  conftise  so  clear  a  clinical  picture  with  that 
of  any  other  similar  syndrome.  If  conftision  were  to  arise  it  would  be  from 
too  superficial  an  examination  of  a  case.  The  coexistence  of  muscular  atro- 
phies and  exaggerated  reflexes  is  seldom  noted  in  other  maladies.  We  find 
it  in  syringomyelia  and  other  affections  (tumors)  of  the  cervical  cord,  but 
here  attention  to  the  sensory  disturbances  is  sure  to  lead  to  a  correct  idea  of 
the  case.  Chronic  hypertrophic  cervical  pachymeningitis  might  at  times  mis- 
lead somewhat,  but  the  pain  and  rigidity  of  the  neck  and  the  absence  of  re- 
flexes in  the  wasted  upper  extremities  should  suffice  to  make  the  diagnosis 
evident  in  this  case. 

Prognosis.  There  is  no  hope  of  a  cure  in  amyotrophic  lateral  sclerosis. 
Death  occurs  in  the  course  of  a  few  years.  The  atrophies  often  lead  to  com- 
plete helplessness  after  a  time.  Only  exceptionally  does  the  disease  evince 
any  tendency  to  become  stationary. 

Treatment.  Electrical  treatment  may  be  used  upon  the  atrophied  mus- 
cles, stroking  with  the  anode  so  as  to  produce  contractions  with  the  galvanic 
current.     Massage  may  also  serve  to  stimulate  nutrition.     Warm  baths 
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diminish  the  spastic  rigidity  to  a  certain  extent.  Arsenious  acid  (grain  •^) 
may  'be  used  internally  in  conjunction  with  tonic  or  other  treatment  deemed 
advisable  for  coincident  conditions. 


LOCOMOTOR  ATAXIA. 

Posterior  Sclerosis ;  Tabes  Dorsalis ;  Tabes  Dorsualis.  Locomotor  ataxia 
is  a  chronic  progressive  disease  of  the  nervous  system,  with  degenerative 
lesions  chiefly  marked  in  the  posterior  columns  of  the  cords  and  posterior 
roots,  and  characterized  clinically  by  inco-ordination  of  movement,  pains,  loss 
of  knee-jerks,  ansBsthesia,  loss  of  the  pupillary  reflex  to  li^ht,  and  various 
visceral  and  trophic  symptoms.  There  is  considerable  variation  in  the  symp- 
toms as  regards  the  degree  of  their  manifestation  and  the  number  of  them 
present,  so  that  complex  and  atypical  forms  are  met  with.  Not  only  are  there 
types  which  may  be  termed  neuralgic  and  paralytic,  and  types  with  initial 
optic  atrophy  and  with  muscular  wasting,  but  there  are  cases  complicated 
with  other  forms  of  disease,  such  as  lateral  sclerosis  and  general  paralysis  of 
the  insane.  There  are  maladies  which  resemble  locomotor  ataxia,  but  which 
should  not  be  classed  with  it,  such  as  hereditary  ataxia  and  cerebellar  heredo- 
ataxia. 

Etiology.  Males  suffer  from  the  disease  much  more  frequently  than 
females.  The  proportion  is  something  like  ten  to  one.  It  is  more  common 
in  middle  life  tnan  at  any  other  age,  fully  half  of  the  cases  developing  be- 
tween thirty  and  forty.  Next  in  frequency  is  the  period  between  forty  and 
fifty,  and  next  between  twenty  and  thirty.  Thus,  almost  all  the  cases  occur 
between  the  ages  of  twenty  and  fifty.  In  very  rare  instances  it  has  been  met 
with  as  early  as  ten  and  as  late  as  sixty  or  more.  Heredity  has  little  to  do 
with  the  disease,  a  general  neurotic  tamt  being  present  in  only  about  10  per 
cent,  of  the  cases.  Direct  inheritance  is  extremely  rare,  though  one  or  two 
such  instances  have  been  reported. 

Syphilis  is  by  far  the  most  important  etiological  factor  in  tabes.  Foumier 
places  the  percentage  of  syphilis  in  cases  of  locomotor  ataxia  at  91-98  per 
cent.,  Erb  at  88  per  cent.,  Kumpf  at  80-85  per  cent.,  and  Sachs  at  over  90  per 
cent.  Growers  found  only  58  per  cent,  of  his  private  cases  syphilitic,  but 
assumes  a  percentage  of  80  among  the  lower  classes.  In  83  cases  of  loco- 
motor ataxia  observed  by  me  at  tne  Vanderbilt  clinic,  in  which  this  factor 
was  carefully  investigated,  a  specific  history  was  verified  in  71  per  cent.  But, 
while  syphilis  is  an  antecedent  in  three-fourths  of  the  cases,  the  syphilitic 
cases  resemble  the  non-syphilitic  as  regards  the  histological  characters  of  the 
lesions,  and  specific  treatment  has  no  effect  whatever  upon  the  cases  with 
syphilitic  history.  Hence  the  malady  is  not  a  syphilitic  disease,  not  a  direct 
sequel  of  syphilis,  but  the  venereal  disorder  prepares  the  constitution  like  a 
cachexia  for  the  development  of  the  degenerative  process.  Inherited  syphilis 
seems  to  be  an  etiological  factor  in  every  case  of  tabes  occurring  in  children. 
The  interval  between  the  contraction  of  syphilis  and  the  development  of  loco- 
motor ataxia  is  commonly  between  six  and  twelve  years,  though  cases  are  on 
record  of  intervals  of  less  than  a  year  and  more  than  twenty  years. 

The  disorder  is  more  common  in  city  than  in  country  populations. 

Concussion  of  the  spine  from  falls  and  the  like  is  sometimes  found  to  be  a 
cause.  Overexertion,  great  fati^e,  exposure  to  damp  and  cold,  some  acute 
diseases  (acute  rheumatism,  typhoid  fever,  diphtheria,  t}7)hus,  pneumonia), 
and  alcoholic  excess  have  been  mentioned  as  causes. 

What  Is  known  as  "  secondary  tabes  "  is  a  form  that  sometimes  succeeds 
myelitis,  tumor,  or  syphilitic  inflammation  of  the  meninges  or  cord. 
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Symptomatology.  In  typical  locomotor  ataxia  there  are  peculiar  syinp- 
toms  in  motor,  sensory,  and  reflex  spheres.  There  is  no  paralysis  or  wasting 
(except  in  certain  rare  cases  to  be  mentioned  later  on),  but  the  motor  symp- 
tom is  an  inco-ordination  of  the  muscles,  an  ataxia  chiefly  observed  in  the 
lower  extremities,  sometimes  in  the  upper.  The  sensory  disturbances  consist 
of  "  lightning  pains,"  ansesthesias  in  the  limbs,  and  the  "  girdle  "  sensation. 
The  reflex  symptoms  are  the  loss  of  the  knee-jerks  and  the  loss  of  the  pupil- 
lary reflex  to  light.  These  are  the  chief  manifestations,  but  there  are  many 
others  that  present  themselves  occasionally,  such  as  optic  atrophy,  diplopia, 
visceral  **  crises,"  difficult  micturition,  impotence,  muscular  atrophies,  and 
trophic  changes  in  the  skin,  joints,  and  bones. 

These  various  symptoms  appear  at  various  periods  in  the  proerees  of  the 
disease,  and  it  is  usual  to  consider  three  stages  in  its  course.  They  are  not 
very  distinct,  it  is  true,  but  it  is  convenient  to  have  an  artificial  division  of 
the  kind,  and  the  following  table  will  serve  to  indicate  in  a  general  way  the 
relations  of  the  symptoms  to  each  stage : 


Initial  Period. 


Inoo-ordination,  bot  no  change 
of  gait 

Nmnbnen  of  the  feet. 

Shooting  pains  in  the  legs. 

Diminished  or  lost  knee-Jerks, 
one  or  both. 

Slogglsh  or  lost  pupillary  reflex 
toUght 

Weakness  of  sexual  Amotion. 

Transient   diplopia ;    transient 
ptosis. 

Sluggish  micturition. 

Optic  atrophy. 

Trophic  changes  in  the  Joints. 


Hemiatrophy  of  tongue. 


Second  Stage. 


Final  stage. 


Greater   inco-ordination,    and    Cannot  walk  because  of  ataxia, 
marked  ataxic  gait. 


More  marked  ansestheslas. 
Pains  worse. 
Lost  knee-jerks. 

Lost  pupillary  reflex   to  light 
and  myosis. 

Impotence. 

Ocular  palsies  rare,  or  marked 
ophthalmoplegia. 

Increased  vesical  weakness. 

Optic  atrophy  rarely  develops. 

Trophic  changes  not  so  com- 
mon. 

Deafhess. 

Larjmgeal  and  visceral  crises. 

Girdle  sensation. 


Extensive  ansBStbesias. 
Pains  less. 
Lost  knee-Jerks. 

Lost  reflex  to  light,  myosis,  par- 
alysis of  accommodation. 

Impotence. 

Ophthalmoplegia. 

Catheterization  needed. 

Blindness. 

More  marked  if  they  began  in 
early  stage. 

Increased. 

Not  so  common. 

Unnoticed. 


There  are  very  rarely  any  mental  symptoms,  the  mind  usually  remaining 
clear  to  the  last,  but  sometimes  we  have  a  complication  with  general  paral- 
ysis of  the  insane  (though  the  presence  of  transient  tabetic  symptoms  in 
paresis  is  not  to  be  considered  as  evidence  of  there  being  a  combination  of 
locomotor  ataxia  proper  with  this  malady ,  see  also  Chapter  XXIII.)  ;  and  I 
have  seen  a  numoer  of  cases  in  which  insanity,  melancholia,  or  subacute 
mania  has  developed  during  the  course  of  the  affection. 

We  will  now  examine  the  various  symptoms  somewhat  more  in  detail. 

Motor  Symptoms.  The  ataxia  is  a  symptom  of  gradual  development, 
first  showing  itself  by  slight  unsteadines.s  in  walking  or  in  standing,  especially 
when  the  eyes  are  closed,  and  when  the  feet  are  placed  closely  together 
("Romberg  symptom"  or  "tabetic  swaying").  A  slight  amount  of  sway- 
ing under  these  circumstances  is  observed  in  a  healthy  person,  and  familiarity 
with  the  test  is  required  for  the  determination  of  what  amount  of  unsteadi- 
ness is  a  morbid  symptom.     The  patient  often  discovers  this  difficulty  with 
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equilibrium  first  himeelf  when  getting  out  of  bed  at  night,  walking  on  dimly- 
lighted  stairs,  or  when  out  for  an  evening  stroll.  As  time  goes  on  the  inco- 
ordinatioa  increases,  until  walking  and  standing 
are  noticeably  unsteady.  The  feet  are  kept  apart 
in  standing,  id  order  the  better  to  preserve  e<}uilib- 
rium.  Wnen  in  bare  feet  the  inco-ordi nation  ia 
more  marked,  and  also  more  readily  discovered  in 
its  early  manifestation.  The  shoes  give  a  stiff  sup- 
port to  the  feet,  and  their  removal  throws  more 
effort  upon  the  unsteady  muscles.  A&ftr  a  while 
the  gait  assumes  ita  peculiar  characters  (see  Figs. 
205  and  206),  which  can  readily  be  imitated  hy 
walking  with  the  legs  a  little  farther  apart  than 
normally,  throwing  the  feet  a  little  high  in  stepping 
ferward,  and  bringing  the  whole  sole  down  upon 
the  floor  at  each  step.  Soon  a  cane,  or  two  sticks, 
or  the  assistance  of  another  person  becomes  neces- 
sarr,  and  at  last  locomotion  is  altogether  impos- 
sible, owing  to  the  complete  ataxia  of  the  legs, 
which  move  in  every  direction  but  the  one  desired. 

The  arms  are  also  at  times  included  in  the  ataxic 
condition,  occasionally  before  the  in  co-ordination 
develops  in  the  le^n.  It  may  be  noted  in  writing, 
in  bringing  the  index  fingers  together  with  the  eyes 
shut,  touching  the  nose  with  the  forefinger,  and  bo 
on.  Later  it  may  be  impossible  for  the  patient  to 
use  his  fingers  in  picking  up  articles,  buttoning  his 
clothes,  and  so  forth.  Sometimes  the  trunk  mus- 
cles are  also  ataxic,  but  the  inco-ordi  nation  does  not 
affect  the  movements  of  the  face,  tongue,  eyes,  or 
head. 

In  spite  of  all  this  loss  of  control  over  the  mus-    ^'"""^^'^'^'^  '"^ 
cles,  it  is  unusual  to  observe  any  loss  of  power  in        (Phii«di^hto  H(»pit^) 
them.    There  is  no  paralysis  or  paresis,  even  in  the 

last  stages,  unless,  mdeed,  the  disorder  is  conjoined  with  lateral  sclerosis, 
peripheral  neuritis,  or  progressive  spinal  muscular  atrophy. 

Sensory  Symptoms.  Nearly  all  cases  of  tabes  suffer  from  sensory  symp- 
toms of  one  kind  or  another,  either  neuralgic  pains  or  antesthesias  and  par- 
lestbesias,  or  all  of  them  together.  The  pains  are  peculiar  in  their  shooting 
or  lightning-like  character,  and  in  their  tendency  to  come  on  paroxysmally, 
especially  at  night,  and  usually  in  the  legs,  through  the  arms,  trunk,  viscera, 
or  head  may  he  their  seat.  The  pains  may  be  localized  at  some  particular 
cutaneous  area  or  shoot  through  the  long,  deeply-seat«d  ner\-es.  Often  they 
have  ni)  relation  to  the  nerve-trunks,  and,  as  they  depend  upon  irritation  of 
sensory  roots  at  certain  levels,  they  vary  much  in  their  penpheral  manifes- 
tations. The  pains  may  last  a  few  hours  or  several  davs,  may  return  in  the 
same  parts,  or  change  from  one  locality  to  another.  They  are  not  always 
shootmg pains;  occasionally  they  are  continuous,  dull,  burning,  or  gnawing. 
As  in  rheumatic  and  other  aflections,  the  pains  are  often  influenc^  by  the 
weather.  They  are  among  the  earliest  symptoms  of  the  disease.  Rarely 
they  are  altogether  absent. 

Another  sensory  symptom  is  the  "  girdle  sensation,"  or  sense  of  constric- 
tion about  the  trunk  at  different  levels,  sometimes  as  low  down  as  the  groins 
or  thighs. 

Panesthesiie  in  the  form  of  burning,  prickling,  tingling,  numbness,  cold, 
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heat,  or  the  like,  are  noted  usually  in  the  feet  and  legs,  and  often  alao  in  the 
hands.     6onietinie§  there  is  hypenesthesia,  hj-peralgeeia,  hi-percrj-ie^thesia. 
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and  hyperthermsesthesia.  More  commonly  there  is  loss  of  sensibility  in 
parts,  especially  in  the  feet  and  legs,  to  touch,  pain,  cold,  and  heat,  but  tnere 
IS  not  the  dissociation  of  sensibilities  as  in  some  other  diseases,  like  syringo- 
myelia, for  instance.  Delay  in  the  perception  of  sensations,  especially  of 
pin-pricks,  is  rather  common,  the  delay  onen  amounting  from  fiye  to  fifteen 
seconds.  A  single  sensation  may  be  perceiyed  as  many  (polysesthesia),  or 
referred  to  the  opposite  extremity  (allochiria).  The  sense  of  posture  is  usu- 
ally affected. 

As  regards  the  special  senses,  Gowers  has  recorded  one  case  with  a  double 
temporal  hemianopia,  and  not  long  ago  I  presented  to  the  New  York  Neuro- 
logical Society  a  case  of  tabes  with  homonymous  hemianopia  (or  rather  three 
quadrants  lost  symmetrically  in  each  field).  Optic  atrophy  will  be  mentioned 
later.  Deafiiess  is  occasionally  met  with,  as  are  also  anosmia  and  ansesthesia 
in  the  distribution  of  the  fifth  nerye. 

Reflex  Symptoms.  The  loss  of  the  knee-jerk  is  the  most  important 
symptom  of  this  class.  It  is  usually  early.  In  the  preataxic  stage  it  is 
sometimes  unequal  on  the  two  sides.  The  plantar  refiex  is  abolished  next  in 
frequency.  As  the  disease  progresses  the  cremasteric,  gluteal,  and  abdomi- 
nal reflexes  are  apt  to  disappear.  Loss  of  the  sexual  reflex  is  usual  and 
generally  one  of  tne  earliest  symptoms. 

The  bladder  reflex  is  commonly  much  impaired ;  as  a  rule,  there  is  slow- 
ness of  micturition  and  only  partial  eyacuation  of  the  bladder.  Sometimes 
there  is  incontinence,  though  rarely  paralytic.  Constipation  is  frequent,  but 
paralysis  of  the  sphincter  ani  is  not  common. 

Ocular  Symptoms.  It  is  extremely  seldom  that  the  reflex  of  the  iris  to 
light  is  not  lost.  In  nearly  eyery  case  there  is  the  Argyll-Robertson  pupil 
(reflex  to  light  lost,  moyement  in  accommodation  still  present).  I  haye  round 
in  all  my  cases  that  the  cilio-spinal  reflex  is  also  lost.  Occasionally  the  ac- 
commodatiye  moyement  is  absent.  It  is  common  for  the  pupils  to  be  small 
(spinal  myosis),  sometimes  irregular,  and  rarely  unequal. 

The  external  muscles  of  the  eye  are  also  frequently  inyolyed,  so  that  one 
may  haye  transient  palsies  of  one  or  more  muscles,  lasting  for  a  few  days  to 
a  few  weeks  or  remaining  permanently.  Temporary  palsies  are  met  with  in 
the  early  stage,  the  permanent  paralyses  later.  One  of  the  external  recti  or 
leyators  is  usually  selected.  Sometimes  the  whole  of  one  or  both  third  neryes 
is  affected,  and  occasionally  all  of  the  muscles  of  one  or  both  eyes,  external 
and  internal.     (Fig.  207.) 

In  perhaps  one  case  in  ten  or  twelye  optic  atrophy  occurs,  and  usually  as 
an  early  symptom.  It  is  a  gray  atrophy.  When  optic  atrophy  deyelops  the 
spinal  symptoms  are  often  retarded  or  arreste<l.  Blindness  may  be  gradual, 
sometimes  speedy,  total,  or  only  partial. 

Vasomotor  and  Trophic  Symptoms.  Local  sweating,  ecchymoses,  tem- 
porary loss  of  hair  in  spots  or  change  in  its  CTOvrth,  and  herpes  are  obseryed 
as  symptoms  of  locomotor  ataxia.  Thickening  of  the  skin  of  the  sole  with 
the  formation  of  blisters  and  indolent  ulcers  is  not  uncommon.  These  ulcers 
are  peculiar  to  tabes,  and  are  known  as  "  perforating  ulcers "  of  the  feet. 
They  burrow  deeply  and  heal  with  difficulty.  Similar  ulcerations  about  the 
toe-nails  are  met  with.  Sometimes  there  are  trophic  changes  in  the  nails  of 
both  hands  and  feet,  but  especially  of  the  latter.  The  nails  become  thick- 
ened, brittle,  rugose,  and  may  fall  off*,  growing  again  in  the  course  of  time. 
Occasionally  the  teeth  are  loosened,  fall  out,  or  decay  rapidly. 

Muscular  atrophy,  sometimes  local,  sometimes  widespread,  is  not  infre- 
quent, occasionally  no  doubt  due  to  disease  of  the  ganglion  cells  of  the  an- 
terior horns,  but  probably  more  often  due  to  neuritis.  In  the  case  here 
photographed  (Fig.  207),  to  show  double  ophthalmoplegia,  external  and  in- 
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motor  ataxia  presenting  mupcular  atrophies,     Henitalrophj'  of  the  tongue  is 
occBsionaUy  an  early  Bvniptom. 

Among  the  more  remarlcable  trophie  phenomena  are  the  so-called  "  Char- 
[)0t  joints."     The  knee  is  the  joint  most  frequently  aiTected  (one-half  the 


Druropbf  of  botb  knees,  nilh  nuiked  rulro-fleilDii. 


Bs),  and  next  in  order  follow  the  hip-joiut  (one-fifth  of  the  caaea),  shoulder, 
jsus,  elbow,  aiid  ankle.  The  trojihic  change  may  be  atrophic  or  hyper- 
tophic.     In  the  former  ca;*  the  cartilages  and  heads  of  the  Iwne*  are  eroded, 


Dyitrophr  of 


d  diBlocation  or  abnormal  extent  of  movement  may  lie  presented.  In  the 
jertrophic  form  the  joint  becomes  greatly  enlarged  bv  the  formation  of 
.^iwroetoses  of  irregular  riliaiie  on  the  heads  or  shafts  of  the  bone,  and  the 
nmente  may  ossify.     Usually  the  onset  of  the  arthropathy  ia  sudden  and 
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characterized  by  great  swelling,  generally  painless,  sometimes  preceded  by 
rheumatoid  pains. 

A  marked  fragility  of  the  bones  with  spontaneous  fractures  is  noticed  in 
some  cases,  usually  in  such  as  show  also  a  tendency  to  the  development  of 
arthropathies.  The  fractures  are  commonest  in  the  femur,  tibia,  and  fibula, 
radius,  and  ulna,  humerus,  and  clavicle,  though  other  bones  may  also  suffer. 

The  formation  of  bony  masses  in  muscles,  a  myositis  ossificans,  has  lately 
been  described  by  two  or  three  authors  as  sometimes  occurring  in  tabes. 

Visceral  Symptoms.  Certain  peculiar  paroxysmal  visceral  disorders  occur 
in  tabes.  They  are  termed  crises,  Gastnc  and  laryngeal  crises  are  the  most 
common  forms ;  but  rectal,  intestinal,  cardiac,  bronchial,  renal,  vesical,  and 
urethral  crises  are  met  with  at  times.  In  the  gastric  crises  there  is  severe 
epigastric  pain,  sometimes  diffused  through  to  the  back  and  over  the  whole 
abdomen,  and  vomiting,  usually  incessant,  with  or  without  nausea.  The 
attack  lasts  from  a  few  hours  to  two  or  three  days,  then  ceases,  to  return  in 
some  weeks.  While  such  an  attack  is  a  typical  one,  there  are  apt  to  be  great 
variations  in  the  degree  of  pain  and  other  symptoms,  but  the  paroxysmal 
character  of  the  seizure  is  always  significant. 

In  the  laryngeal  crises  there  is  a  similar  paroxysmal  disturbance  of  func- 
tion, with  a  strong  resemblance  at  times  to  pertussis  and  laryn^smus  stridu- 
lus. There  is  spasm  of  the  adductors  or  paralysis  of  the  abductors  of  the 
larynx,  noisy  respiration,  and  dj^spnaa.  The  onset  is  sudden,  and  the  seizure 
may  last  for  a  few  minutes  or  lor  hours.  Just  as  paroxysms  of  pains  in  the 
legs,  arms,  or  hand  are  related  to  processes  at  various  levels  in  the  central 
nervous  system,  so  these  crises  represent  changes  going  on  in  various  vis- 
ceral centres  of  the  spinal  cord  and  bulb. 

In  rare  instances  we  observe  transient  epileptiform  and  apoi>lectiform 
attacks  in  tabes,  resembling  very  much  those  of  general  paresis.  (See 
Chapter  XXIII.) 

OouTse  and  Termination.  While  usually  progressive  and  at  a  more  or 
less  rapid  rate,  there  is  great  variation  in  the  duration  of  tabes  in  limits 
from  tnree  to  thirty  years.  Sometimes  the  first  stage  may  last  twenty  years, 
and  the  second  stage  has  in  some  instances  been  protracted  to  fifteen  years. 
Acute  cases  lasting  less  than  a  year  have  been  recorded.  Death  is  usually 
produced  by  intercurrent  diseases,  for  there  is  nothing  in  the  nature  of  tabes 
Itself  to  produce  death.  Occasionally  a  laryngeal  crisis  has  proved  fatal, 
but  the  other  crises  never.  Patients  become  bed-ridden,  remaining  so  for 
years.  Bladder  disease,  renal  disorders,  sometimes  bed-sores,  and  septi- 
csemia,  carry  them  off 

Oomplications.  Acute  or  subacute  myelitis,  sclerosis  of  the  lateral  col- 
umns (ataxic  paraplegia),  progressive  muscular  atrophy,  disseminated  sclero- 
sis, ^neral  paresis,  valvular  heart  disease,  and  syphilitic  disease  of  the 
bloodvessels  or  gummata  are  among  the  complications  met  with  in  locomotor 
ataxia. 

Pathology  and  Pathological  Anatomy.  Of  late  considerable  advance  has 
been  made  in  our  knowledge  of  the  pathological  conditions  underlying  tabes. 
It  is  not  so  long  ago  that  the  degeneration  of  the  posterior  columns  was 
looked  upon  as  the  chief,  if  not  the  only,  morbid  process.  But  the  disorder 
is  now  known  to  be  a  general  disease  of  the  nerv^ous  system,  affecting  both 
central  and  peripheral  portions,  though  mainly  limited  to  sensory  or  afierent 
structures.  While  it  is  tnie  that  in  the  posterior  nerve-roots  and  posterior 
columns  we  have  sensory  fibres  which  are  affected  in  tabes,  there  are  in  other 
parts  of  the  central  nervous*  system  motor  ganglia  and  nerves  that  suffer  in 
this  disease  (ocular  palsies,  progressive  muscular  atrophy,  etc.).  The  ganglia 
of  the  posterior  roots  are  probably  first  acted  upon  by  the  morbid  process. 
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and  following  upon  this  we  have  degeneration  of  the  aacending  fibres  in  the 
posterior  columns.  The  first  segments  to  be  affected  are  those  of  the  lower 
dorsal  and  upper  lumbar  region,  as  a  rule ;  but  the  point  of  origin  varies : 
occasionally  it  is  in  the  sacral  segments  or  in  the  cervical  enlargement.    The 


Early  Mage  of  ub«s.    A.  Site  oT  flnl  dveDcnitlon  In  (he  posterior  oolumna. 


(0  or  Ubei.    Progresg  of  degenenUve  ptocen  In  other  puti  of  the  poMerlor  columos. 
Fio.  214. 


Final  plage  of  tabes.    Degeneration  of  all  parti  of  the  poalarior  columns. 

Dvniptoms  vary  with  the  point  of  origin.  Vesical  and  genital  symptoms  at 
the  inception  of  tabes  point  to  origin  in  the  sacral  sezments;  ataxia  and 
lightning  pains  in  the  legs,  with  lost  knee-jerk,  signify  a  higher  level ;  paina. 
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tmmbuese,  and  ataxia  affecting  the  anna  indicate  a  Iteginning  in  the  cervical 
enlargement. 

The  first  part  to  he  affected  after  the  Mpinal  ganglia  and  posterior  roota 
become  involved  b  the  portion  of  the  posterior  column  lying  in  the  middle- 
root  zone  between  the  columns  of  Goll  and  Burdach,  but  it  gradually  ex- 
tends until  the  whole  of  the  posterior  column  is  ultimately  converted  into 
Bclerotic  tissue.  (Figs.  212,  213,  214).  The  atrophy  and  graviah  color  of 
the»ie  columns  in  a  case  of  labes  is  easily  noted  at  autopsy  witn  the  nakeJ 


'onspicuous  for  their  deep 
ral 


eye.     When  stained  the  sclerotic  columns  becou 

color.  Li^isauer's  tract  is  generally  atfect«d,  and  sometimes  the  ant«ra-latera 
and  direct  cerebellar  tracts  are  more  or  lesj  diseased.  lu  some  very  rare 
caw«  there  is  degeneration  in  the  p_\Tamidal  tracts;  occasionally  the  gray 
matter  of  the  posterior  cornua  suffers,  and  degeneration  has  been  noted  in 
llie  column  of  Clarke.     In  some,  rare  instances  the  anterior  horns  have  lieen 


TBbei  donailH. 


invaded,  with  reaulting  muscular  atrophies,  though  these  may  de]>eud 
some  cases  upon  degeneration  in  the  perijiheral  nerves,  which  is  not  uiic 
mon  in  luivanced  tabes.     This  degenerative  atrophy  of  the  nerves  begini 
the  distal  ends,  travels  slowly  upward,  but  doee  not  often  reach  the  larecr  1 
nerve-trunks.     Usually  it  is  the  nerves  of  the  leg  which  are  the  ones  lo  »a8tr.  _ 
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'  Uniler  the  microwope  we  find,  rs  a  rule,  iiome  variety  iu  (he  histoloffical 
"innu-terislira  nf  the  sclerosis.  Tliere  is  more  or  less  thickening  oi  the 
*trabeculip,  with  increase  i»f  nuclei ;  the  nen-e-fibres  are  narrowed  or  absent, 
the  vascular  walls  thickened,  aud  the  pia  and  its  »j>ta  increased  in  tiiick- 
neas,  either  over  the  posterior  columns  or  even  over  the  whole  cord  at  timea. 
DiflUse  myelitic  changes  aud  disseminated  patches  of  sclerosis  have  been 
oceasioually  observed.  The  jiostcrior  nerve-rtxitB  are  found  altered,  some- 
limes  only  slightly,  often  considerably,  as  far  as  the  ganglia.  The  ganglia 
are  usually  but  slightly  effected,  and  the  nerve  beyond  them,  as  a  rule,  not 
implicated  in  the  process  (Figs.  217  and  21H).     But  it  must  be  remembered 


that  the  function  of  ganglion  cells  may  be  seriously  imjiaired  without  notice- 
able structuml  changes,  and  the  latest  view  of  the  pathology  of  tabes  may 
be  stated  to  be  that  some  irritative  agent  acts  upon  the  spinal  ganglia  and 
their  homnlogues,  producing  a  lesion  which,  while  not  structurally  visible, 
suffices  to  bring  about  degeneration  in  the  senBor>'  fibres  of  the  cord  and 
medulla  anil  in  the  peripheral  nerve-ends.  Another  view  put  forward  of 
late  also  is  that  the  cause  of  tabes  is  a  meningitis  posterior. 

Diagnosis.  Locomotor  ataxia  is  recognized  by  the  combination  of  its 
characteristic  svmptoms.  Ixiisof  the  knee-jerk,  the  Argyll-Roljertson  pupil, 
-— -': of^  gait  without  loss  of  power  in  the  limbs,  ligh'-' 


iisteadi 


IS,  lightning  pains,  a 
onuet,  and  n  specific  history  are  tne  chief  points  to  be  rSied  upon.  The 
lost  knee-jerk  is  the  most  important  of  these  symntomR,  and,  a£  a  rule,  it  is 
lost  in  the  earliest  stages.  A  diagnosis  of  tabes  should  not  be  made  unless 
'  's  feature  is  noted,  even  though  most  of  the  other  signs  are  ])resent.   Some- 
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times  in  the  very  earliest  period  one  knee-jerk  will  be  present  and  the  other 
lost,  which  in  itself  is  very  significant.  We  do  not  always  find  the  Argyll- 
Robertson  pupil  in  tabes,  though  it  is  one  of  the  cardinal  symptoms.  Lrost 
knee-jerks  and  lost  iris-reflex  exclude  all  other  disorders  except  general 
paresis,  which  has  its  own  distinguishing  symptoms. 

Tabes  and  alcoholic  neuritis  are  apt  to  be  confounded,  but  hardly  unless 
the  latter  takes  the  form  of  pseudo-tabes.  In  pseudo-tabes  the  alcoholic 
history,  normal  pupils,  slight  weakness  of  the  limbs,  muscular  tenderness, 
and  occasionally  altered  electrical  reactions  should  guide  one  to  a  correct 
interpretation  of  the  case. 

In  ataxic  paraplegia  and  in  other  forms  of  paraplegia  there  is  exaggera- 
tion of  the  knee-jerla  and  ankle-clonus. 

In  post-diphtheritic  paralysis  the  differential  criteria  are  the  preceding 
paralysis  of  tne  palate  and  oi  accommodation,  together  with  loss  of  muscular 
power  and  the  aosence  of  pains. 

While  the  ataxia  of  cerebellar  neoplasms  and  that  of  tabes  sometimes 
resemble  each  other,  the  diflerential  diagnosis  is  generally  made  clear  by 
pains  and  ansesthesia  in  the  former  and  headache  in  the  latter.  Their  resem- 
blance consists  in  the  ataxia,  occasionally  absent  knee-jerk  in  cerebellar 
tumor,  and  optic  nerve  atrophy. 

It  is  not  unusual  for  the  pains  of  locomotor  ataxia  to  be  treated  for  rheu- 
matism, sciatica,  and  the  like,  and  the  various  crises  for  essential  diseases  of 
the  aflected  organs,  and  the  physician  should  be  on  the  lookout  for  other 
symptoms,  such  as  lost  knee-jerk,  in  such  cases. 

Prognosis.  Arrest  and  improvement  of  the  disease  is  possible  in  the  earliest 
stages,  but  a  cure  is  not  to  be  looked  for  after  the  second  stage  is  reached, 
though  even  then  amelioration  is  often  brought  about  by  careful  treatment. 
The  rule  is,  however,  that  the  disease  in  the  majority  of  cases  is  progressive, 
but  death  results  from  some  intercurrent  disorder,  almost  never  from  tabes 
itself.  The  occurrence  of  optic  nerve  atrophy  is  generally  an  indication  of 
the  arrest  of  progress  of  the  malady  in  the  spinal  cord. 

Treatment.  The  general  treatment  consists  in  a  careful  regulation  of  the 
daily  life  of  the  patient,  the  avoidance  of  mental  or  physical  fatigue,  anxiety, 
or  exposure.  When  possible  the  patient  should  give  up  any  regular  occupa- 
tion tnat  may  sap  his  energies.  Often  prolonged  rest  in  bed  is  useful.  Resi- 
dence in  a  warm,  dry  climate,  with  low  altitude,  where  a  quiet  life,  out  of 
doors,  may  be  enjoyea,  and  long  sea-voyages  are  often  to  be  recommended, 
but  with  due  regard  to  all  the  conditions. 

Light  and  easily  digested  food  should  be  ordered,  and  the  patient  should 
be  absolutely  abstinent  as  regards  alcohol,  and  moderately  so  as  regards 
tobacco.     Sexual  excess  is  injurious. 

Many  cases  have  been  improved  much  by  hydrotherapy  alone.  The  best 
application  of  water  is  the  Charcot  douche,  three  or  four  times  weekly. 

It  is  difficult  to  determine  whether  any  actual  benefit  is  to  be  derived  from 
electricity.  The  pains  sometimes  yield  to  the  faradic  brush  or  to  the  stabile 
galvanic  anode  placed  over  the  seat  of  pain.  A  weak  solution  of  aconitia, 
m  combination  with  a  10  per  cent,  solution  of  cocaine,  placed  upon  the 
anode,  will  sometimes  relieve  by  electric  cataphoresis  these  pains,  particu- 
larly if  the  pains  be  suj)erficial.  Sometimes  faradization  of  the  muscles  im- 
proves the  gait  of  a  patient  for  a  time,  and  in  vesical  weakness  faradization 
has  been  of  ser\'ice.  Much  benefit  is  to  be  expected  from  drugs,  though  it  Is 
true  that  there  is  no  panacea  for  all  the  symptoms  of  locomotor  ataxia,  nor 
is  there  any  particular  remedy  that  can  be  looked  upon  as  in  any  respect  a 
specific. 

So  large  a  j)ercentage  of  cases  being  due  to  syphilis,  it  is  advisable,  when 
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there  is  such  a  history,  to  give  a  thorough  course  of  treatment  with  mercurial 
inunctions  and  iodide  of  potash,  especially  in  the  early  stages,  though  it  must 
be  confessed  that  anti-syphilitic  treatment  rarely,  if  ever,  modifies  the  symp- 
toms in  any  respect.  In  the  later  stages  of  tab^  it  is  well  to  be  moderate  in 
the  use  of  mercury  and  the  iodide  of  potash. 

One  of  the  oldest  and  most  efficient  remedies  is  nitrate  of  silver  in  doses 
of  i  to  -|  of  a  grain  three  times  daily.  After  long  use  of  silver  salts  a  certain 
degree  of  argyria  may  be  produced,  and  this  should  be  explained  to  the  pa- 
tient when  he  is  put  upon  the  drug.  The  discoloration  of  the  skin  from 
protracted  exhibition  of  nitrate  of  silver  is,  however,  more  than  counterbal- 
anced by  the  good  results  generally  obtained.  Next  to  silver,  arsenic  is  dis- 
tinctly of  service.  It  may  be  given  in  the  form  of  Fowler's  solution,  3  to  5 
drops  three  times  daily  in  water  aft;er  meals,  or  in  the  shape  of  a  -j^  grain 
pill  of  arseniate  of  soda,  or  -5*^^  to  ^  grain  pill  of  arsenious  acid.  An  excellent 
method  of  treatment  is  to  alternate  the  silver  and  arsenic  for  two  or  three 
months  at  a  time.  The  chloride  of  aluminum  in  2  to  4  grain  doses  has  been 
highly  commended  by  some  authorities.  Among  other  remedies  that  may 
be  looked  upon  as  useftil  adjuncts  at  times  are  strychnine,  nux  vomica,  iron, 
quinine.  Calabar  bean,  ergot,  phosphorus,  chloride  of  gold  and  sodium,  and 
belladonna.  Strychnine  is  said  to  be  especially  usefiilwhen  combined  with 
nitroglycerin  (gr.  3^). 

The  relief  of  the  pains  is  most  oft;en  called  for  by  the  patient,  and  ease 
from  them  is  commonly  obtained  with  difficulty.  The  use  of  morphine  is 
most  reprehensible,  though  its  efficacy  is  undoubted.  Antipyrin,  antifebrin, 
and  phenacetin  have  taken  the  highest  stand  as  anodynes  in  this  disorder, 
and  their  efficiency  is  sometimes  markedly  increased  by  being  combined  with 
codeine.  Extract  of  cannabis  indica  (gr.  t  to  J)  is  frequently  of  service. 
Massage,  ice-bags,  or  hot  applications  are  at  times  benencial.  Frequently 
much  good  is  experienced  from  the  use  of  sinapisms  or  even  the  actual 
cautery.     The  value  of  electric  cataphoresis  has  already  been  alluded  to. 

Atropine  or  belladonna  is  usefiil  for  urinary  incontinence,  and  strychnine 
for  vesical  weakness.  Vesical  and  rectal  neuralgias  yield  to  suppositories 
containing  opium  or  codeine,  combined  with  belladonna.  In  severe  visceral 
crises  it  sometimes  becomes  necessary  to  employ  morphine  hypodermically, 
which  affords  immediate  relief.  Nitrite  of  amyl  or  nitroglycerin  act  well 
in  laryngeal  crises. 

When  the  bladder  is  not  perfectly  emptied,  daily  catheterization  will  be- 
come necessary. 

Suspension  by  means  of  the  suspensory  spinal  apparatus,  employed  origin- 
ally for  putting  on  plaster-jackets,  was  recommended  two  or  three  years  ago 
for  locomotor  ataxia,  and  at  one  time  had  quite  a  vogue.  Undoubtedly  the 
slight  stretching  of  the  spinal  cord  produced  in  this  way  altered  at  times  the 
chronic  degenerative  process  going  on  in  the  roots  and  columns,  so  that 
symptoms  were  in  many  cases  considerably  improved  by  the  method.  Bon- 
nuzzi  ascertained  by  careful  experiment  that  this  cord-stretching  could  be 
carried  out  much  more  efficiently  and  with  greater  safety  by  a  method  of  his 
own  than  by  8Usi)en8ion,  The  method  is  briefly  this :  The  patient  lies  upon 
his  back  upon  a  couch.  The  operator  then  lifts  up  his  two  legs,  the  knees 
being  kept  extended,  and  flexes  the  thiglis  as  far  as  possible  over  upon  the 
abdomen.  This  is  done  at  first  gently,  as  it  is  painful,  and  but  for  a  few 
seconds,  several  times  each  week.  Gradually  the  flexion  is  increased  and 
the  duration  of  the  process  prolonged. 
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FRIEDREICH'S    ATAXIA. 

Friedreich's Diitease  1  Family  Ataxia;  Hereditary  Ataxia;  Generic  Ataxia; 
Friedreich's  Form  «f  Ixicomotor  Ataxia ;  Hereditarj'  Ataxic  Paraplegia. 
Hereditary  ataxia  would  seem  to  Ite  the  best  term  for  this  disease  were  it 
not  for  the  recent  description  of  another  form  of  hereditary  ataxia,  which, 
however,  the  designation  "cerebellar  heredi>-ataxia,"  su^;ested  by  Marie, 
will  probably  serve  to  distinguiinh.  The  pathology  of  tnc  two  form*  of 
hereditarj'  ataxia  would  seem  to  be  tjuite 
distinct,  for  in  Friedreich's  diseiise  the 
lesion?  are  spina),  in  the  other  variety  cere- 
bellar. Friedreich  first  descrilted  the  form 
to  which  his  name  is  attached  in  1861.  It 
is  a  species  of  combined  sclerosis,  differing 
from  other  and  similar  «'st€inie  degenera- 
tions of  the  cord  in  the  early  age  at  which 
F  A.  .^  ^*^^PW     '*  '''^S''"**"  ^  manifested,  in  its  tendency  to 

^C  fl        \M     "t'cur  in  femilies,  and  in  certain  additional 

^i^\  V     ^^      rhiLi-ii'ieriMicw  which  will  bo  desi-rilwd  under 

^>       .-1  ^     .,,„|„ a.01,.5,..' 

Etiology.  The  family  character  nf  the 
discaj^  is  one  of  its  characteristics.  Krect 
inheritauce  is  rare.  (Jases  are  apt  to  occur 
in  brothers  and  si.iters  in  one  family,  some- 
times in  paternal  and  maternal  uDcles  or 
aunts  also.  As  many  as  ten  cases  in  thre>» 
generations  of  a  siujjle  family  have  been 
reported.  Sometimes  the  parents  are  per- 
fectly healthy ;  often  some  degenerative 
factor  is  found  in  ancestors  or  collaterals, 
such  as  alcoholism,  chorea,  syphilis,  epilepi^, 
or  other  disorders.  Isolated  cases  are  discov- 
ered at  times.  Male^and  females  are  about 
equally  aflfected,  taking  all  recorded  catiea 
together,  but  occasionally  in  some  particular 
litmily  only  the  males  suffer,  atl  the  females 

i,Dwi„g  Gscapmg,  or  ww  verm. 

idMropiiraf  niiiKinof  leg).       As  regards   age,  most   coses  arc   apt  to 
bia  Hcupiui.)  develop  symptoms  of  thedisease  between  the 

ages  of  SIX  and  fifteen,  probably  most  fre- 
quently between  six  and  eight.    The  extremes  in  recorded  cases  have  been 
two  years  and  twenty-four  years  of  age.     One  solitary  instance  is  given  as    , 
beginning  at  the  age  of  sixty-six  years.  1 

Acute  infectious  diseases  are  reported  among  antecedent  exciting  ftctorsL 
Symptomatology-  The  earliest  and  the  cardinal  symptom  is  ataxia,  a 
gradually  developing  inco^irdi nation  at  first  nnwt  noticeable  in  the  lower, 
rKt«r  in  the  upper  extremities.  It  affects  the  gait,  and  in  standing  the  feet 
must  be  kept  wide  apart.  As  in  locomotor  ataxia,  closing  the  eyes  inoreoses 
the  swaying,  though  in  exceptional  instances  this  is  not  the  case.  Fre- 
quently ft  tendency  to  fall  easily  and  to  stumble  in  walking  is  first  observed. 
Later  on  a  jerky  inco-ordi nation  in  the  arms  is  noticed.  There  are  usually 
no  |)ainB  in  the  extremities  or  other  sensory  disturbances,  but  sometimes 
rheumatoid  ]>ains  are  complaineil  of.     The  knee-jerks  are  always  absent  In 

>  Soe  Brmln.  1890,  ■rtidfl  bjr  I^danw,  tot  full  bibUognplir. 
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typical  cases  very  early  in  the  disease.  As  time  goes  on  the  neck  muscles 
participate  to  a  greater  or  less  degree  in  the  ataxic  movements,  and  a  sort  of 
jerky  tremor  is  manifested.  The  tongue  may  also  be  included,  and  the 
speech  takes  on  a  peculiar  character  in  the  course  of  a  few  years — a  ten- 
dency to  elision  and  hesitation  in  the  enunciation  of  sentences.  It  is  not 
unlike  the  scanning  or  staccato  utterance  of  multiple  sclerosis.  Nystagmus, 
either  vertical  or  lateral,  and  developed,  as  a  rule,  only  upon  movement  of  the 
eves  upward  or  laterally,  is  present  in  most  cases.  It  is  seldom  noticed  when 
the  eyes  are  at  rest.  As  a  rule,  the  pupils  react  normally  to  light.  There 
is  never  optic-nerve  atrophy.  There  are  never  trophic  changes  in  the  skin,  or 
joints,  never  trouble  with  the  vesical  and  rectal  sphincters.  There  is  often 
vertigo.  In  the  later  stages  there  may  be  paraplegia,  contractures  (talipes 
equinus  or  equino-varus),  lateral  spinal  curvature,  and  some  muscular  wast- 
ing. The  progress  of  the  malady  is  exceedingly  slow  and  gradual,  as  a  rule, 
and  may  remain  at  a  standstill  for  years.  Death  may  occur  at  the  end  of 
ten  or  twelve  years  or  not  for  thirty  years.  The  usual  cause  of  death  is 
some  intercurrent  disease  not  especially  related  to  the  chronic  disorder. 

In  isolated  cases  atypical  symptoms  have  been  at  times  observed,  such  as 
diplopia,  lost  pupillary  reflexes,  n^uent  pulse-rate,  vasomotor  disturbances, 
headache,  ansesthesia,  difficult  micturition,  diminished  electrical  contractil- 
ity, impotence,  glycosuria,  and  imbecility. 
'There  are  never  visceral  crises  or  mental  disturbances. 

The  chief  peculiarities  in  typical  cases  may  then  be  summarized  as  fol- 
lows: 

1.  Ataxic  gait  and  jerky  inco-ordination  of  the  upper  extremities. 

2.  Slow  and  jerky  articulation. 

3.  Absent  knee-jerks. 

4.  Nystagmus. 

5.  Scoliosis  and  talipes  equino-varus. 

6.  Occurrence  in  several  members  of  the  same  family. 

7.  Inception  before  the  age  of  puberty. 

8.  No  sensory  disturbances,  no  pupillary  disorders,  no  mental  disorder. 
Pathology  and  Pathological  Anatomy.    The  essential  lesions  are  in  the 

spinal  cord — sclerosis  of  the  posterior  columns  and  of  the  pyramidal  tracts — 
in  fact,  a  combined  sclerosis,  such  as  is  also  noted  in  ataxic  paraplegia.  The 
posterior  columns  are  usually  more  affected  than  the  lateral  and  anterior. 
As  in  tabes,  the  posterior  nerve-roots  are  apt  to  be  involved  in  the  degenera- 
tive process.  Sometimes  the  adjacent  direct  cerebellar  tract  is  included  in 
the  lateral  sclerosis.  There  have  been  some  variations  in  the  pathological 
findings  in  the  many  autopsies  that  have  been  made,  but  those  just  given  are 
the  chief  features  in  all.  The  process  may  not  be  equally  intense  in  all  parts 
of  the  cord.  Atrophy  of  the  posterior  vesicular  columns  has  been  observed. 
Occasionally  slight  changes  in  the  ganglion  cells  of  the  anterior  horns  have 
been  seen.  The  pia  over  the  i)osterior  columns  is  at  times  thickened.  Thick- 
ening and  induration  of  the  pons  and  medulla,  with  atrophic  changes  in  the 
cells  of  the  post-pyramidal  nucleus  and  in  the  restiforra  bodies,  have  been  re- 
ported. It  has  been  also  stated  that  the  cord  is  at  times  congenitally  im- 
i)erfect.  Two  central  canals  have  been  noted.  There  are  no  changes  in  the 
brain  and  rarely  in  the  i)eripheral  nerves. 

It  has  l)een  suggested,  for  various  reasons,  that  the  disorder  is  a  manifes- 
tation of  a  sort  of  arrest  of  development,  so  that  the  nerve  tissues  involved 
have  a  lower  vitality  than  other  structures,  and  thus  tend  to  degeneration 
early  in  life.  It  has  also  been  supposed  that  the  true  pathology  is  a  ten- 
dency to  a  proliferation  of  the  interstitial  neuroglia  by  which  the  nervous  ele- 
ments are  forced  to  succumb. 
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Diagnosis.  In  the  iirst  place  it  is  necessary  to  distinguish  cerebellar 
heredo-ataxia  from  Friedreich's  form  of  hereditary  ataxia.  The  former, 
due  to  atrophy  of  the  cerebellum,  is  a  peculiar  and  rare  sjrndrome  whose 
characteristics  may  be  drawn  from  a  study  of  the  cases  recorded  by  Fraser, 
Nonne,  Sanger  Brown  and  Klippel,  and  Durante.  I  give  the  contrasting 
and  corresponding  symptoms  of  the  two  disorders  in  the  following  parallel ; 

Priedreich'B  Diaeate.  OerebeUar  EeredtHUaxia. 

1.  Ataxia.  1.  Ataxia. 

2.  Disordered  speech.  2.  Disordered  speech. 

8.  Absent  knee-jerks.  8.  Normal  or  exaggerated  knee-jerks. 

4.  Nystagmus.  4.  Nystagmus. 

5.  Normal  pupils.  5.  Argyll-Robertson  pupils. 

6.  No  ocular  symptoms.  6.  Limitation  of  the  field  of  yision,  dyschromar 

toi^,  optic-nerve  atrophy  often. 

7.  Scoliosis  and  club-foot.  7.  No  scoliosis  or  club-foot. 

8.  Heredity.  8.  Heredity. 

9.  Inception  before  the  age  of  puberty.  9  Inception  after  the  age  of  twenty. 

From  locomotor  ataxia,  the  early  age  of  onset,  nystagmus,  defect  in 
articulation,  and  absence  of  pupillary  symptoms  ought  to  render  the  differ- 
entiation of  Friedreich's  disease  easy. 

The  exaggerated  knee-jerks,  age  of  onset,  and  the  like  sufficiently  dis- 
tinguishes ataxic  paraplegia,  although  the  pathological  changes  in  the  two 
diseases  are  very  similar. 

In  disseminated  sclerosis  we  have  the  similar  symptoms,  nystagmus,  dis- 
turbance of  8i)eech,  and  inco-ordination  of  muscles,  but  the  reflexes  are  ex- 
aggerated, the  progress  of  the  disease  is  more  rapid,  and  it  is  isolated,  not 
hereditary.     Besides,  the  utterance  is  quite  different  in  the  two  maladies. 

In  cerebellar  tumor  there  is  optic  neuritis,  headache,  vertigo,  vomiting, 
though  in  other  respects  there  may  at  times  be  considerable  similarity  of 
symptoms. 

Prognosis.  The  disease  is  progressive  and  incurable,  but  continues  often 
for  many  years  without  very  distressing  symptoms.  Death  usually  occurs 
from  intercurrent  disorders. 

Treatment.  Little  or  nothing  can  be  done  in  so  unfavorable  a  complaint. 
Arsenic  and  nitrate  of  silver  may  be  tried.  Electricity  may  be  helpflil  at 
times,  and  injections  of  phosphate  of  80<la  may  ameliorate  occasionally  some 
of  the  symptoms. 


COMBINED    SCLEROSIS. 

Ataxic  Paraplegia ;  Progressive  Spastic  Ataxia ;  Combined  Lateral  and 
Posterior  Sclerosis. 

In  this  disease  we  have  a  combination  of  lateral  sclerosis  (spastic  paraplegia) 
and  posterior  sclerosis  (ataxia),  to  which  the  name  ataxic  paraplegia  is 
therefore  properly  applied.  The  symptoms  accordingly  partake  more  or  less 
of  the  nature  of  locomotor  ataxia  and  of  primary  lateral  sclerosis,  sometimes 
more  akin  to  one  than  the  other,  but  always  affording  a  sufficiently  clear 
clinical  picture  to  distinguish  this  syndrome  from  either  of  the  others.  There 
are  occasional  irregular  forms  such  as  one  described  by  Putnam  and  Dana 
as  a  combined  sclerosis  with  terminal  softening. 

Etiology.  In  one-tenth  of  the  cases  there  is  a  neuropathic  hereditary  taint. 
Syphilis  is  very  rare  a.s  a  causative  factor.  It  is  more  common  in  males  than 
in  females.  It  is  a  disease  of  adult  life ;  overexertion,  exposure,  traumatism 
to  the  spine,  and  sexual  excess  have  been  described  as  antecedents  in  the 
history  of  this  disorder. 
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Symptomatology.     The  inalacty  U  slow   in  onset,  though  occufionally  r 
few  months  only  iiistc4id  of  a  few  years  are  required  for  the  manifestation 
of  the  typical  syniptoius.     Either  ataxia  or  spastic  rigidily  of  the  lower  cs- 
tremitiee  may  appear  fir^t.    A  certain  amount 
of  paresis  will  he  found  on  examination  of  "'"  '"" 

the  legs.  There  is  a  sense  of  fatigue  after 
even  a  short  walk,  and  the  unBteadiuess 
becomes  more  or  iet*  marked  on  walking 
with  the  eyes  closed  iir  in  the  dark.  The 
Romberg  ^niptom,  or  "  tabetic  swaying,"  is 
present.    There  is  stSfihega  of  the  legs,  jm)  that 


s  the  high,  .stepping 
'all  pt ' 


the  gait  seldom  resembles 

it  of  tabes.  There  may  lie  diilf  pain 
ness  in  the  toner  extremities,  but 
almost  never  the  lightning  pain.4  of  locomotor 
ataxia.  On  the  other  hand,  dull  pain  in  the 
back  or  sacnim  is  cunimou,  and  is  &e<|uentlv 
an  early  symptom.  The  girdle  sensation  is 
very  exceptional.  There  is  no  anaesthesia  of 
the  extremities  or  tnmk.  The  chief  differ- 
ence from  tabes  lies  in  the  exaggeration  of 
the  knee-jerks  and  the  usual  prescjjce  of 
ankte-clonus.  The  knee-jerk  is  generally  st> 
great  as  to  be  obtmned  by  striking  the  top  of 
the  patella  or  the  belly  of  the  quadriceps  ex- 
tensor. Often  the  arms  are  Involved,  and  in 
such  cases  weakness,  inco-ordination,  and  ex- 
^gerated  wrist  and  elbow-jerks  are  elicited. 
There  is  no  atrophy  of  muscles  anvwhere. 

The  sphincters  of  the  bladder  and  rectum 
are  not  always  affected,  but  frequently  there 
is  difG  en  It  micturition.    Sexual  power  is  often   j 
impaired  at  an  early  period. 

We  do  not  usually  find  the  Argyll-Rol)- 
ertson  pupil  in  this  malady,  but  occasionally  the  iri)<  reflex  is  lost  as  in  tabes. 
Atrophy  of  the  optic  nerve  is  extremely  rare,  and  the  ocular  mn.^cles  do  not 
suffer.     The  mental  state  is  normal. 

With  the  pnjgrees  of  the  disorder,  the  muscular  [wrcsis  and  rigidity  be- 
come mure  marked,  and  the  inco-ordination  rather  less  noticeable,  so  that  the 
condition  is  very  similar  to  that  of  spastic  paraplegia.  The  patient  may 
become  bedridden  after  a  time,  but  the  pro^resn  of  the  disease  extends  over 
aperiod  of  yeans  usuallj'.  The  above-d escribed  sj-mptoms  are  those  of  a  typ- 
ical case,  but  slight  variations,  jrivHng  a  nearer  resemblance  to  tahes,  some- 
times occur.     A'lKccral  crises  are  ne\-or  obser\-ed. 

Pathology  and  Pathological  Anatomy.  The  actual  cause  of  the  setting 
up  of  ibe  denL'iierativi'  ]iriici'^-  i-  iinkuown.  The  fact  that  the  posterior  and 
jftlenil  colutniih  Imih  iirc  irivi)lv('d  ex  plains  the  peculiar  combination  of  symp- 
toms, some  l)elonging  to  tabes  and  some  to  primarv  lateral  sclerosis. 

The  condition  of  the  posterior  columns  diSers  slightly  fn)m  that  In  tal>e8, 
in  that  the  lumbar  and  d()rsal  portions  of  the  cord  may  suffer  equally,  or  the 
dorsal  even  more  than  the  lumbar;  and  the  intensity  of  the  sclerosis  is  not 
apt  to  be  so  great  in  the  root-zone  of  the  jWHtero-exlernal  column  in  ataxic 
paraplegia. 

As  to  the  condition  of  the  lateral  columns,  while  the  pyramidal  tracts  are 

e  parts  chiefly  affected,  the  sclerotic  process  is  often  difnised  iuto  the  mixed 


(Fhllmdelphla  Hogplul.) 
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zoues  of  the  lateral  columns,  the  lateral  limiting  layers,  and  even  the  direct 
cerebellar  tracts.  The  direct  anterior  tracts  are  more  or  leas  diBeB§ed  in 
nearly  all  t'Hse«. 

There  is  \w  morliiil  change  in  the  gray  matter  or  membranes  of  the  cord. 

Diagnosis.  There  shunld  be  no  difficulty  in  recognizing  the  nature  of  the 
malady  when  fully  developed.  We  muft  remember  that  at  first  there  is 
ataxia,  and  that  the  spastic  cnudttiou  develops  later  on  in  its  wurse.    Hence 


in  the  incipient  stage  a  possibility  of  it*  being  tabes  is  to  lie  borne  in  mind. 
The  exaggeration  instead  of  abolition  of  the  knee-jerk  will  exclude  this. 
The  iDco-ordiuatton  present  at  sorae  period  of  the  disorder  should  elimiunie 
primary  lateral  sclerosis. 

If  we  recall  some  of  the  chief  symptonm  of  Friedreich's  ataxia,  such  as 
hereditary  or  family  character,  onset  in  eartv  vouth,  hsM  of  knee-jerk,  nys- 
tagmus, disordered  speech,  scoliosis,  and  clul)-font.  we  can  scarcely  cunfase 
this  disorder  with  the  one  under  consideration. 

In  cerebellar  heredo-ataxia  the  distinctive  symptoms  ore  nj-stagmus,  Argyll- 
RobeHeoii  pupils,  limitation  of  the  field  of  vision,  occasional  optic  atropny, 
dyschroniatopsia,  heredity,  and  disordered  speech. 

In  tumor  of  the  middle  lobe  of  the  cerebellum  there  is  sometimes  a  cnn«d- 
erable  gross  resemblance  lo  ataxic  jHiraplegia,  but  headaches,  vertigo,  vomit- 
ing, and  ojnic  neuritis  will  serve  us  in  tne  difierential  diagnosis  here. 

fxiine  cases  of  myelitis,  diflbse  or  local,  and  chronic,  may  simulate  cloeely 
ataxic  paraplegia  and  render  the  diagnosis  very  difficult.  In  myelitis  the 
course  of  the  disease  is  more  rapid  as  a  rule,  aud  there  is  a  regrensive  instestd 
of  a  progressive  tendency. 

ProgDOBis.  The  chronic  course,  running  over  a  period  of  years,  with  occm- 
sionally  arrest  of  the  disonier  for  a  time,  is  t«  be  remembered.  Recovery 
never  takes  place.  Deatii,  as  a  result  of  intercurrent  afiections,  or  firom  sep- 
ticiemia  from  bed-sores,  or  from  renal  disease  due  to  overdisteution  of  the 
bladder,  ts  the  usual  termiuation. 

Trefttment.  Warm  baths  and  reeidence  in  a  warm  climate  are  iiidicat«d 
for  the  relief  of  the  spastic  symptoms.  Where  there  is  a  specific  history  the 
iodides  and  mercurial  inunctions  should  be  used.  Electricity  is  of  uo  ser- 
vice. Strvchuine  or  nux  vomica  should  uot  be  employefl.  The  bromidw  are 
occasionally  of  service  to  alleviate  trembling  ami  twitching,  rapeciaUy  ■! 
night.     Arsenious  acid  may  be  given  as  in  spastic  paraplegia. 
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LESIONS  OF  THE  CONUS  MBDULLARIS. 

The  conus  medullaris,  or,  as  it  is  sometimes  called,  the  eonus  terminalis,  is 
the  lowest  portion  of  the  spinal  cord,  lying  below  the  lumbar  enlargement. 
It  is  club-shaped.  From  it  passes  forth  the  long  narrow  prolongation 
known  as  the  nlum  terminale. 

The  conus  medullaris  is  probably  the  true  spinal  centre  for  the  vesical  and 
anal  sphincters.  At  least,  that  seems  to  be  the  fact  from  the  results  of 
isolatea  lesion  of  this  particular  part  of  the  cord.  Such  lesions  are  extremely 
rare,  for,  as  a  rule,  the  cauda  or  a  part  of  the  lumbar  enlargement  is  apt  to 
be  implicated  in  any  lesion  affecting  the  conus.  Disease  of  the  conus  alone 
would  therefore  involve  only  the  fiinctions  of  the  bladder  and  rectum. 
There  would  be  no  disturbance  of  sensation  and  no  motor  disability. 

Some  of  the  cases  described  as  pure  conus  lesions  have  not  been  such  alto- 
gether. Thus,  a  case  of  Lachmann's,  frequently  referred  to  in  literature  as 
a  conus  lesion,  is  described  in  the  Arch,  fur  Psych.,  vol.  xiii.  p.  50,  under 
the  title  of  **  Glioma  in  the  Upper  Part  of  Filum  Terminale  with  Isolated 
Compression  of  the  Nerves  oi  the  Bladder"  (Oliom  im  obersten  theil  dea 
Filum  tenninale  mit  isolirte  Compression  der  Bi^isennerven).  The  case  was 
one  aged  forty-six  years,  with  difficult  urination  and  constipation  of  two  years' 
duration.  Upon  examination  there  were  found  retention  of  urine,  constipa- 
tion, exaggerated  knee-jerks,  occasional  fibrillary  twitchings  in  the  calf 
muscles,  and  lumbar  pam.  At  the  autopsy  the  dura  around  the  cauda  was 
distended.  The  conus  was  merged  into  a  tumor  6.5  c.cm.  long.  The  tumor 
did  not  include  the  nerves  of  tne  cauda  and  did  not  extend  to  the  extreme 
end  of  the  filum  terminale.  There  were  no  changes  in  the  lumbar  or  dorsal 
portions  of  the  spinal  cord. 

A  case  reported  by  Oppenheim  (Arch,  fur  Psych.,  vol.  xx.  p.  298),  under 
the  title,  "  On  a  Traumatic  Lesion  Limited  to  the  Conus  Terminalis  of  the 
Spinal  Cord  "  (  Ueber  eine  sich  auf  den  Conus  Terminalis  des  Ruckenmarks 
beschrdnkende  traumatische  Erkrankung),  is  interesting.  It  was  as  follows :  A 
man,  aged  twenty-four  years,  fell  from  a  height,  striking  upon  the  sacrum. 
He  was  unconscious  for  a  short  time.  For  a  brief  space  there  was  a  dead  feel- 
ing and  weakness  in  the  limbs  and  retention  of  urine ;  then  incontinence  of 
urine  and  feces,  which  persisted.  There  was  lack  of  power  of  erection  and 
some  loss  of  sensation  about  the  anus.  Upon  examination  there  were  found 
tenderness  and  gibbus  over  the  first  and  second  lumbar  vertebrae.  There  was 
no  paralysis  and  no  atrophy.  The  knee-jerks  were  active.  There  was  ankle- 
clonus.  Paralysis  of  the  bladder  and  rectum  was  complete.  There  was 
anaesthesia  about  the  anus,  over  the  nates  slightly,  in  the  perineo-scrotal  region, 
on  the  penis,  and  a  narrow  band  on  the  posterior  part  of  the  inner  surface  of 
the  thigh.  The  anaesthesia  was  to  all  kinds  of  sensation,  especially  for  pain. 
It  was  limited  above  by  a  line  drawn  across  the  middle  of  the  sacrum,  and 
externally  by  the  depression  between  the  tuber  ischii  and  trochanter  major. 
The  patient  died  three  and  one-half  months  later  from  cystitis  and  pyelo- 
nephritis. The  conus  medullaris  was  put  in  celloidin  and  cut  from  below 
upward.  In  the  lowest  part  the  whole  of  the  posterior  portion  was  de- 
stroyed. The  anterior  horns  and  anterior  horn  cells  and  pyramidal  tracts 
were  only  partially  injured.  These  changes  became  less  marked  in  the  sacral 
portion  of  the  cord,  and  in  the  lowest  lumbar  portion  there  was  only  an 
ascending  degeneration. 

It  is  seen  then  that  this  case  of  Oppenheim's  is  also  not  a  pure  conus  lesion, 
although  his  title  would  indicate  it.  His  pathological  description,  however, 
shows  the  involvement  of  other  parts  than  the  conus,  and  the  clinical  syn- 


652  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

drome  presented  evideiice  of  disturbance  in   the  cauda  or  in  the  sacral 
cord. 

While  the  evidcoce  is  not  at  alt  conclusive,  we  may  safely  assume  for  the 
present  the  truth  of  the  statements  made  above,  that  in  the  conus  roedullam 
lie  the  centres  for  the  bladder  and  rectum,  and  that  ieolat«d  lesions  here  will 
cause  no  disturbance  of  sensation  or  motion. 


LESIONS  OF  THE  CAUDA  EQUINA. 

The  spinal  cord  terminates  in  the  spinal  canal  at  the  upper  level  of  the 
second  lumbar  vertebra.  The  lumbar  enlat^ment  of  the  cord  is  situated 
above  this  point.  From  this  lumbar  enlargement  spring  the  lumbar,  sacral, 
and  coccygeal  nerves  and  tilum  terminale  which  enter  into  the  formation  of 
the  Cauda  equina,  as  shown  in  Fig.  223.    The  spinal  canal  extends  some  oine 
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or  ten  Inches  beyond  the  lower  end  of  the  conl,  and  this  space  is  filled  by  the 
long  uerve-roots  which  cou^ntitute  the  caiiila  equina.  Fig.  224  gives  an  ade- 
quate idea  of  the  termination  of  the  cord  at  the  inferior  level  of  the  first 
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lumbar  vertebra  and  of  the  occupation  of  the  rest  of  the  space  in  the  spinal 
canal  by  the  nerves  springing  from  the  lumbar  intumescence  of  the  cora. 

The  Cauda  equina  thus  contains  most  of  the  nerves  which  have  to  do  with 
the  motor,  sensory,  trophic,  and  reflex  Amotions  of  the  lower  extremities, 
bladder,  rectum,  and  genital  organs.  These  nerves  represent  the  functions  of 
the  segments  from  which  they  spring,  and  any  lesion  of  them  aflects  the 
above-named  functions  in  the  same  manner  as  similar  lesions  in  the  spinal 
centres  of  the  corresponding  nerves. 

It  is,  therefore,  not  always  easy  to  differentiate  cauda  lesions  from  spinal 
cord  lesions.  A  study  of  the  ansesthetic  areas  helps  us  very  little  in  this  re- 
spect, since,  for  instance,  lesions  affecting  the  sacral  nerve  roots  produce  the 
same  areas  as  do  lesions  of  the  sacral  part  of  the  cord,  together  with  paral- 
ysis of  the  sphincters  of  the  bladder  and  rectum.  A  lack  of  symmetry  on 
the  two  sides  in  the  distribution  of  the  paralyses  and  of  the  anaesthesias 
would  be  strongly  presumptive  of  a  cauda  rather  than  of  a  cord  lesion.  An 
exceedingly  slow  and  irregular  development  of  the  symptoms  would  also  be 
suggestive  of  a  cauda  lesion.  The  fact  is  that  the  cauda  and  the  lower  part 
of  the  cord  are  often  involved  together  in  the  pathological  process.  We  owe 
a  great  deal  to  Thorbum,  Starr,  and  others  who  have  helped  to  elucidate  the 
clinical,  diagnostic,  and  pathological  features  of  such  lesions. 

It  has  been  demonstrated  that  pressure  on  the  cauda  equina  affects  to  a 
greater  degree  the  nerves  in  the  middle  part  of  the  cauda  than  those  near  the 
surface  (Thorbum).  The  lower  nerve-roots  of  the  cauda  are  nearer  the 
middle  line  than  the  nerves  which  pass  out  above  them ;  and  when  pressure 
is  brought  to  bear  upon  the  cauda  the  nerves  which  pass  out  at  the  lower 
levels  are  apt  to  suffer  more  seriously  than  those  emerging  above  them.  So, 
too,  in  lesions,  such  as  hemorrhage  or  compression  from  fracture-dislocation, 
when  improvement  may  be  expected  to  take  place,  the  upper  roots  tend 
to  show  signs  of  betterment  soonest,  and  may  indeed  recover  completely, 
while  the  lower  ones  remain  as  before.  Pressure  upon  the  nerves  of  the 
Cauda  is  often  sufficient  to  produce  widespread  paralysis  when  sensation  is 
but  slightly  affected  (Starr).  This  is  oft«n  of  value  in  the  differential  diag- 
nosis, since  lesions  of  the  same  magnitude  in  the  lumbar  enlargement  of  the 
cord  would  produce  only  a  moderate  amount  of  paralysis  depending  upon 
the  segment  or  segments  involved.  (See  section  upon  the  Structure  and  Func- 
tions of  the  Spinal  Cord.) 

In  traumatic  conditions  the  external  evidence  of  fracture  or  dislocation 
below  the  first  lumbar  vertebra,  affecting  the  lumbar  or  sacral  portions  of 
the  spinal  column,  is  an  important  indication  of  the  involvement  of  the 
cauda  equina. 

Pain  and  tenderness  in  the  same  regions,  especially  the  sacral,  have  often 
been  noted  in  cases  of  cauda  lesion.     This  is  particularly  true  of  neoplasms. 

In  cauda  lesions  the  sciatic  and  pudic  nerves,  and  sometimes  the  anterior 
crural  and  obturator,  are  prone  to  suffer  with  especial  frequency.  Whether 
the  degenerative  reaction  in  the  muscles  supplied  by  the  affected  nei'ves  will 
be  present  depends  naturally  upon  the  amount  of  damage  done  them,  which 
is  extremely  variable. 

As  to  the  reflexes,  the  knee-jerks  will  be  absent  if  the  nerves  to  the  anterior 
thigh  muscles  are  affected.  In  no  case  of  purely  cauda  lesion  will  they  be 
exaggerated.  The  plantar  reflexes  are  usually  absent.  The  extent  of  the 
lesion  in  the  cauda  equina  will  determine  to  what  degree  the  sphincters  are 
disturbed.  Disorder  of  the  mechanism  governing  the  sphincters  of  the  blad- 
der and  rectum  will  depend  iipon  whether  their  particular  nerves  are  in- 
volved and  to  what  degree.  Urinary  retention  with  overflow  incontinence 
is  not  very  frequent,  and  when  it  does  exist  may  be  recovered  from  as  pressure 


654  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

diminishes.    The  presence  of  complete  paralysis  of  the  bladder  and  rectum 
is  rather  suggestive  of  coincident  lesion  of  the  conus  medullaris. 

Bed-sores  and  sometimes  perforating  ulcers  have  been  noted  in  a  consider- 
able proportion  of  cases. 

In  addition  to  the  necessity  of  excluding  cord  lesions,  it  is  necessary  to  avoid 
concision  with  peripheral  nerve  lesions,  such  as  multiple  neuritis  and  disorders 
of  the  lumbar  and  sacral  plexuses. 

Ordinary  multiple  neuntis  should  present  no  difficulty  in  the  way  of  dif- 
ferentiation, but  a  bilateral  lumbo-sacral  neuritis  may  offer  obstacles  to  diag- 
nosis for  some  time,  at  least  until  absolutely  characteristic  symptoms  have 
appeared. 

In  other  lumbo-sacral  plexus  lesions,  which  are  almost  always  entirely  uni- 
lateral, a  bilateral  manifestation  of  symptoms  should  favor  a  diagnosis  of 
Cauda  disorder,  though  in  some  very  rare  instances  an  involvement  of  the 
Cauda  upon  one  side  might  for  a  time  give  rise  to  confusion. 

Occasionally  a  lesion  of  the  cauda  (tumor)  may  for  a  time  simulate  loco- 
motor ataxia  by  presenting  some  of  the  symptoms  common  to  both,  viz. : 
loss  of  knee-jerks,  disorder  of  the  bladder  sphincter,  sharp  pains  radiating 
down  the  legs,  and  peculiarity  of  gait.  But  there  will  be  no  ataxia,  and  pu- 
pillary symptoms  will  be  wanting,  while  the  supervention  of  atrophies  and 
ansesthetic  areas  will  in  the  course  of  time  demonstrate  the  presence  of  a 
cauda  lesion. 

The  most  common  of  all  pathological  processes  affecting  the  cauda  equina 
is  fracture-dislocation  of  the  lumbar  spine,  which  either  compresses  or  crushes 
the  nerve-roots,  or  both  ;  moderate  dislocation  of  the  vertebrae  may  cause  lit- 
tle damage  because  of  the  large  size  of  this  portion  of  the  spinal  canal  and 
the  relatively  small  part  of  it  occupied  by  the  bundle  of  nerve-roots.  The 
symptoms  will  vary  with  the  extent  and  degree  of  the  injury. 

Hemorrhage  is  another,  though  infrequent,  lesion  of  the  cauda.  Caries  of 
the  lumbar  vertebne  may  induce  compression  of  the  cauda. 

Rather  more  common  than  these  are  neoplasms.  Among  the  tumors  which 
have  been  described  as  developing  in  this  part  of  the  vertebral  canal  and 
affecting  the  cauda  equina  are  sarcoma,  fibro-sarcoma,  meningocele  in  spina 
bifida,  gumma,  cavernous  angioma,  and  multiple  neuromata. 

The  chief  characteristics  of  tumor  compression  of  the  cauda  eouina  are 
slow  and  progressive  development  of  the  atrophic  paralyses,  reflex  disorders, 
and  anaesthesias  peculiar  to  the  region  ;  intense  and  increasing  sacral  pain  of 
a  radiating  character,  and  tenderness  often  very  marked  in  degree  on  the 
sacrum.  Sometimes  the  growth  of  the  neoplasm  may  be  temporarily  ar- 
rested, and  more  rarely  undergo  retrogression. 

From  a  study  of  the  above  facts  in  connection  with  the  section  on  Struc- 
ture and  Functions  of  the  Spinal  Cord  in  another  part  of  this  chapter  the  chief 
points  in  the  diagnosis  of  cauda  lesions  should  be  clear.  A  glance  at  the 
following  tabulation  of  a  few  of  the  noteworthy  cases  in  literature  may  also 
prove  useful : 
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Treatment.  Almost  all  of  these  cases  fall  as  regards  treatment  within  the 
province  of  the  surgeon.  There  are  few  cases  in  which  operations  to  relieve 
pressure  from  fracture  or  dislocation,  or  both,  or  to  remove  neoplasms,  are  not 
justifiable,  and  from  which  improvement,  or  rarely  recovery,  by  surgical  pro- 
cedure may  not  be  hoped  for.  There  have  already  been  a  sufficient  number 
of  operations  undertaken  for  this  purpose  to  demonstrate  the  truth  of  this 
statement. 

The  cause  having  been  removed,  the  general  treatment  should  be  conducted 
on  the  same  principles  as  guide  us  in  the  management  of  sensory  disturb- 
ances, atrophic  paralysis,  and  sphincter  disorders  from  lesions  elsewhere. 
The  use  of  the  faradic  brush  for  anaesthesias,  and  of  both  faradism  and  gal- 
vanism for  the  wasted  and  paralyzed  muscles,  is  indicated ;  massage,  active 
and  passive  movements,  and  hydriatric  applications  are  of  service.  General 
tonics,  such  as  arsenic,  iron,  and  strychnine,  should  be  employed. 


CHAPTER  XXI. 


BULBAR  PALSY. 


By  FREDERICK  PETERSON,  M.D. 


Bulbar  Palsy  is  an  associated  paralysis  and  wasting  of  muscles  of  the 
lips,  tongue,  fauces,  and  pharynx,  due  to  disease  in  the  "  bulb,"  or  medulla 
oblongata,  of  the  nuclei  of  nerves  supplying  these  parts. 

Usually  the  process  is  a  chronic  degenerative  one,  corresponding  to  that  in 
the  ganglion  cells  of  the  anterior  comua  of  the  spinal  cord.  There  are  cases, 
however,  in  which  the  onset  is  acute,  either  apoplectiform  in  character 
(softening)  or  inflammatory.  The  symptoms  are  closely  simulated  at  times 
by  bilateral  cerebral  soft;ening,  and  cases  very  like  bulbar  palsy  have  been 
reported  where  the  lesion  existed  in  but  one  of  the  hemispheres  (pseudo- 
bulbar paralysis). 

The  nerves  affected  by  the  disease  are  some  of  the  facial  fibres  (orbicularis 
oris),  the  hypoglossal  (tongue),  spinal  accessory  (larynx  and  palate),  glosso- 
phar}'ngeal,  and  vagus  (pharynx). 


CHRONIC  BULBAR  PALSY. 

Etiology.    The  disease  in  most  cases  manifests  itself  after  the  a^  of  forty 
years,  though  cases  have  been  reported  at  a  much  earlier  period  of  life,  even 

Fio.  225. 
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Schematic  representation  of  bulbar  nuclei  Involved  in  balbar  palsy. 

in  childhood.  It  is  more  frequent  in  men  than  in  women.  Some  direct  or 
indirect  neurotic  heredity  is  sometimes  to  be  traced,  and  a  family  predis- 
position has  been  noted  in  cases  occurring  in  early  life.     Mental  strain, 
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exposure,  overuse  of  muscles  (observed  by  Stein  in  a  clarionet  player, 
and  by  the  writer  in  a  cornet  player),  lead,  perhaps  syphilis,  are  among 
probable  causes.  Elsewhere  is  mentioned  its  development  as  a  part  of  a 
progressive  muscular  atrophy.  Gowers  relates  a  case  developing  as  a  sequel 
to  (uphtheria. 

Symptomatology.  The  disease  is  very  slow  in  its  onset,  and  usually  the 
first  indication  of  any  trouble  is  a  weakness  of  the  tongue,  rendering  the 
pronunciation  of  lingual  and  linguo-palatine  consonants,  a,  I,  r,  n,  t,  dimcult. 
The  articulation  of  tnese  letters  at  first  becomes  indistinct  only  after  fisitigue 
of  the  muscles,  but  later  on  is  noticeable  at  all  times.  Occasionally  some 
pain  in  the  back  of  the  head  has  been  complained  of  antecedent  to  the 
change  in  speech.  Following  closely  upon  the  weakness  of  the  tongue,  the 
lips  begin  to  lose  power,  and  the  letters  o,  w,  j9,  6,  and  m  become  dimcult  to 
enunciate  distinctly.  The  patient  cannot  whistle.  Coincident  with  this,  or 
more  often  following  this,  there  is  some  trouble  in  swallowing.  The  patient 
begins  to  drool.  The  palate  grows  weak,  increasing  the  difficulty  of  speech, 
giving  the  voice  a  nasal  sound,  and  allowing  liquids  to 'regurgitate  through 
the  nares  in  attempting  to  swallow. 

The  tongue  can  no  longer  be  thrust  forward,  and  becomes  more  or  less 
atrophied  and  rugose.  The  mouth  remains  open.  Other  muscles  about  the 
mouth  besides  the  orbicularis  oris  may  suffer.  As  a  rule,  the  zygomatici 
escape,  and,  by  contracture,  deepen  the  naso-labial  folds.  It  becomes  impos- 
sible to  understand  any  words  the  patient  attempts  to  utter.  The  muscles  of 
the  vocal  cords  are  the  next  to  suffer.  Swallowmg  becomes  more  and  more 
difficult.  Solids  cannot  be  taken  at  all,  and  are  apt  to  get  into  the  larynx. 
Liquids  run  out  of  the  mouth  and  nose.  Hence,  semi-solids  are  best  taken. 
The  face  of  the  patient  takes  on  a  look  of  great  distress  that  is  very  charac- 
teristic. Sensibility  is  nowhere  lost,  though  the  pharyngeal  reflex  disappears. 
As  in  the  tongue,  atrophy  may  be  noted  in  the  lip,  and  an  electrical  reaction 
of  degeneration  may  be  at  times  found.  Sometimes  there  is  a  marked  gross 
tremor  (not  fine  as  in  general  paresis)  in  attempting  to  speak.  Occasionally 
a  markedly  increased  jaw-jerk,  or  even  jaw-clonus,  is  oDserved.  The  mind 
is  not  affected,  but  the  patient  may  be  very  emotional.  Frequency  of  the 
pulse  has  been  observed  m  some  cases,  especially  in  the  later  stages. 

The  disease  is  found  associated  with  progressive  muscular  atrophy  and 
amyotrophic  lateral  sclerosis,  and  even  lateral  sclerosis,  in  their  later  stages, 
and  occasionally  it  is  noted  in  combination  with  ophthalmoplegia. 

Oourse  of  the  Disease.  The  malady  is  gradually  progressive,  though  an 
arrest  of  its  progress  for  weeks  or  months  may  take  place.  It  usually  lasts 
for  from  two  to  four  years.  Patients  are  apt  to  emaciate  from  lack  of  suffi- 
cient nourishment,  and  inanition  is  a  common  cause  of  death.  Pneumonia 
is  often  set  up  by  particles  of  food  slipping  into  the  air-passages  {Schluck 
pneumojiie). 

Pathology  and  Morbid  Anatomy.  As  in  other  degenerations  of  the  ner- 
vous system,  the  actual  cause  of  this  particular  manifestation  of  disease  is 
unknown.  It  is  probable  that  some  toxic  condition  of  the  blood  has  an 
elective  affinity  for  these  particular  groups  of  cells,  which  are  fiinctionally 
associated,  ana  which  have,  therefore,  a  similar  constitution  and  vulnera- 
bility. The  morbid  process  is  essentially  the  same  as  that  affecting  homolo- 
gous structures  elsewhere  (as  in  progressive  muscular  atrophy). 

To  the  naked  eye  the  medulla  appears  to  be  normal,  but  upon  microscopical 
examination  characteristic  changes  are  found  in  the  nuclei  of  the  nerves 
mentioned  and  in  the  fibres  passing  off  from  them  within  the  medulla.  The 
nerve-ceUs  are  shninken  and  lose  their  processes,  and  granule-corpuscles, 
together  with  other  degenerative  elements,  are  found  in  the  interstitial  tissue. 
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Sometimes  the  vascular  walls  are  thickened  and  the  connective  tissue  in- 
creased. While  such  nuclear  changes  are  observed  in  a  typical  case,  there 
are  many  variations  from  this  typical  picture  in  the  decree  of  degeneration 
and  character  of  changes.  It  has  been  suggested,  indeed,  that  there  are 
parenchymatous  and  interstitial  forms  of  bulbar  palsy.  The  most  marked 
alterations  are  noted  in  the  nuclei  of  the  hypoglossal,  glosso-pharyngeal, 
spinal  accessory,  and  vagus  nerves.  Besides  these  nuclei,  some  of  the  cells 
of  the  facial  nerve  and  those  of  the  nucleus  ambiguus  mav  be  affected,  rarely 
the  nucleus  of  the  fifth  nerve.  Degeneration  is  often  to  be  seen  in  the  ante- 
rior pyramids.  When  bulbar  paralysis  is  associated  with  any  of  the  spinal- 
cord  diseases  already  mentioned,  or  with  ophthalmoplegia,  we  discover  in 
addition  atrophic  processes  in  the  cells  of  tne  cord  and  in  the  oculomotor 
nuclei.  Degeneration  of  fibres  in  the  raph^  in  the  loop  of  the  facial  nerve, 
and  in  the  posterior  longitudinal  fibres,  has  been  noted.  The  involvement 
of  the  orbicularis  oris  is  not  yet  clearly  understood,  though  it  is  believed  that 
orbicularis  fibres  may  descend  to  or  even  originate  in  the  liypoglossal  nucleus. 
The  close  functional  relation  of  the  tongue  and  lip  movements  would  suppose 
some  close  central  anatomical  relation.  Degeneration  of  the  anterior  pyra- 
mids in  the  pons  and  crura  has  also  been  observed.  The  motor  nerve-trunks 
degenerate  and  are  gray  and  soft;ened.  The  nerve-endings  in  the  muscles  are 
degenerated.  As  far  as  the  muscles  are  concerned,  there  is  found  in  a  typical 
atrophic  case  the  same  pathological  changes  as  in  muscles  in  a  progressive 
muscular  atrophy  of  the  Aran-Duchenne  type.  The  fibres  become  narrowed 
and  granular  or  fatty,  and  ultimately  disappear  from  the  sarcolemma  sheaths. 
The  interstitial  tissue  increases,  the  nuclei  of  the  sheaths  are  multiplied,  and 
there  may  be  fatty  infiltration  and  red-pigment  deposits  between  them. 

Duchenne  described  two  forms  of  bulbar  palsy,  a  paralytic  and  an  atro- 
phic. In  the  former  class  the  wasting  in  the  lips  and  tongue  is  not  noticeable 
and  the  jaw-jerk  is  increased,  so  that  sometimes  even  a  jaw-clonus  may  be 
obtained,  and  in  such  cases  there  is  slight  or  no  degeneration  in  the  nuclei, 
but  marked  changes  in  the  supra-nuclear  tracts  leading  to  the  cortex.  In 
the  atrophic  variety  we  have  the  marked  degeneration  in  the  nuclei  and 
infra-nuclear  fibres  leading  to  the  muscles. 

Diagnosis.  Chronic  bulbar  palsy  is  to  be  distinguished  from  the  acute 
form  (polioencephalitis  inferior,  hemorrhage,  softening)  and  from  bulbar 
tumors,  multiple  sclerosis,  and  pseudo-bulbar  paralysis.  From  the  acute 
variety  the  slow  and  gradual  onset  is  sufficient  to  difl^rentiate  this  form.  It 
is  different,  however,  with  bulbar  tumors,  which  also  run  a  chronic  course, 
but  these  almost  always  present  unilateral  symptoms,  whereas  in  bulbar  palsy 
the  manifestations  are  always  bilateral.  Then,  too,  with  tumor  we  nave 
headache  and  sometimes  convulsion.  Multiple  sclerosis,  while  it  may  simu- 
late by  involvement  of  the  medulla  some  of  the  symptoms  of  bulbar  paralysis, 
is  also  apt  to  be  unsymmetrical  in  its  distribution  and  to  present  otner  signs 
sufficiently  marked  to  establish  the  correct  diagnosis. 

Pseudo-bulbar  paralysis  has  been  caused  by  sclerosis  and  by  acute  lesions 
(hemorrhage,  thrombosis)  affecting  the  two  hemispheres.  The  lesion  in  such 
cases  tends  to  be  first  on  one  side  and  then  on  the  other,  and  here,  too,  other 
symptoms  (hemiplegia,  diplegia,  and  the  like)  aid  in  the  differentiation. 

Prognosis.  The  disease  is  serious  in  the  extreme,  and  almost  invariably 
leads  to  death.  It  Is  possible  that  in  some  excessively  rare  cases  the  progress 
of  the  malady  may  be  arrested  wholly  or  for  a  long  i)eriod. 

Treatment.  Although  little  can  be  anticipated  from  any  means  of  treat- 
ment at  present  known  to  us,  efforts  should  be  made  to  alleviate  some  of 
the  symptoms,  and  some  hope  may  be  entertained  in  any  case  of  a  possible 
arrest  or  the  progress  of  the  disorder.     As  to  general  measures,  the  patient 
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should  avoid  overexertion  of  any  kind,  be  well-fed,  and  receive  maasage 
and  electricity.  The  last  does  not  offer  much  encouragement;  but  cases 
do  occasionally  reveal  improvement  in  the  use  of  some  of  the  muscles  after 
its  employment.  As  the  muscles  respond  to  both  galvanism  and  faradism, 
it  is  well  to  make  use  of  both  currents  in  moderation  two  or  three  times 
weekly,  fifteen-minute  stances,  the  currents  being  applied  with  a  proper  elec- 
trode to  the  lips,  tongue,  and  pharynx.  There  is  a  reflex  centre  for  swallow- 
ing immediately  over  the  pomum  Adami,  which  is  easily  excited  by  the 
cathode  employed  with  an  mterrupting  handle,  the  anode  being  placed  at 
any  indifferent  spot,  preferably  the  back  of  the  neck.  This  reflex  degluti- 
tion should  not  be  repeated  so  often  as  to  cause  great  fatigue. 

As  to  drugs,  various  nerve  tonics  may  be  exhibited.  Hypodermic  injec- 
tions of  strychnine  (er.  ^)  are  useful.  Arsenic,  phosphorus,  quinine,  and 
nitrate  of  silver  may  be  given  with  some  little  benefit.  For  the  drooling  of 
saliva  atropine  (gr.  yi^  to  ^y)  may  be  administered,  either  by  mouth  or  hypo- 
dermically,  twice  daily.  Stimulant  doses  of  morphine  (gr.  -^  to  •^)  sub- 
cutaneously  have  occasionally  good  effect. 

The  care  of  the  nutrition  of  the  patient,  which  is  so  apt  to  suffer,  is 
important.  The  food  must  be  given  in  a  pulpy  or  semi-solid  state,  and  when 
swallowing  becomes  so  difficult  as  to  become  dangerous,  the  soft-rubber  nasal 
or  stomach-tube  with  funnel  must  be  made  use  of  and  the  patient  given  twice 
daily  a  liquid  mixture  of  milk,  raw  eggs,  whiskey  or  brandy  if  indicated, 
and  meat  juice.  Peptonized  foods  per  rectum  may  be  employed  instead  of 
the  stomach  feeding,  but  is  not  as  efficient. 


ACUTE  BULBAR  PALSY. 

It  would  perhaps  be  well,  as  has  been  suggested,  to  use  the  term  **  acute 
bulbar  palsy  "  only  for  such  cases  as  are  due  to  an  acute  inflammatory  change 
in  the  bulbar  nuclei — polioencephalitis  inferior  acuta  in  contradistinction  to 
polioencephalitis  inferior  chronica — but  clinically  this  active  inflammation  is 
generally  difficult  to  separate  from  other  forms  of  bulbar  paralysis  charac- 
terized by  sudden  onset  (the  apoplectiform  variety).  The  chief  distinction 
is  in  the  symmetrical  bilateral  character  of  the  symptoms  ;  in  the  apoplecti- 
form cases  it  is  the  rule  to  discover  irregularity  of  distribution  of  the  palsies, 
as  well  as  a  wider  range  of  symptoms,  such  as  weakness  and  parsesthesise  of 
the  extremities.  Thrombosis  of  a  vertebral  artery,  rarely  embolism,  is  the 
most  frequent  cause.  The  chief  difficulty  in  diagnosis  of  the  apoplectiform 
cases  lies  in  the  close  resemblance  to  pseudo-bulbar  paralysis ;  but  a  history 
of  two  distinct  cerebral  attacks,  one  on  each  side,  should  be  looked  for. 

These  cases  are  gravest  at  their  onset,  when  a  fatal  result  commonly  occurs 
within  a  short  time.  The  acute  stage  safely  passed,  there  is  amelioration  of 
some  of  the  symptoms,  but  degenerations  take  place  to  a  certain  degree  at 
times,  and  the  case  comes  to  resemble  the  chronic  form.  Occasionally  great 
improvement,  and  even  recovery,  takes  place  in  apoplectiform  cases.  The 
prognosis  is  thus  much  better  than  in  the  chronic  form. 

As  regards  treatment,  the  apoplectiform  variety  should  be  cared  for  on  the 
general  principles  laid  down  for  acute  softening  in  other  parts  of  the  brain ; 
and  the  inflammatory  group  should  be  treated  as  are  other  cerebral  inflam- 
mations. In  the  chronic  conditions  we  employ  much  the  same  methods  as 
were  discussed  above  in  the  treatment  of  the  chronic  degenerative  type  of 
bulbar  paralysis. 


MULTIPLE  CEREBRO-SPINAL  SCLEROSIS. 
By  FREDERICK  PETERSON,  M.D. 

Mri,TiPi.E  sclerosis  is  one  of  the  chronic  degeaerative  nervous  diseases 
is  which  the  sclerotic  process,  iuxteAd  of  being  limited  to  certain  srstems  in 
ihe  central  nervous  structures,  is  dieseminated  irregularly,  in  small  patcheB 
or  plaijuee,  throughout  the  hr&iu  or  spinal  cord,  and  whidi  is  characterized 
bj  paralysis,  spastic  rigidity,  tremor,  peculiar  disturbaQce  of  speech,  nptag- 
■iu«,  and  other  symptoni^  varying  considerably  according  to  the  location  of 
tbe  #clerotic  patches.  The  di^eaae  is  more  common  than  lateral  or  amvo- 
trophic  scIerosiB.  The  pathological  anatomy  of  the  disease  is  thoroughly 
aodcrf'ioMl.  although  the  nctual  c-aui^e  of  thi'  sclerotic  changes  b  as  myste- 
ri..ii-  n-  ill  xhr  .ji}i,-r  ciir.^nii-  dcseiicrativt;  disordera  of  the  central  Dervoua 
■;,^■-■•(il  'i'liTic  diiK-n'iii  iji-miji^, 'i«i:iL'  ta  ilif  variability  of  the  symptoiD*, 
Itave  been  made,  and  these  are  cerebral,  spinal,  and  cerebrospinal.  Tbe 
perfect  type  of  multiple  sclerooa  is  that  in  which  the  islets  of  the  scIerooB 
an  fi»nd  Doth  in  the  brain  and  spinal  cord.  Sometimes  these  types  mei^ 
into  one  another ;  thus,  a  case  of  my  own,  which  for  three  or  four  years  was 
•  perfectly  t^ical  one  of  lateral  sclerosis,  gradually  became  a  typical  cere- 
hcHtpinal  disseminated  sclerous.  Owing  to  the  protean  nature  of  the 
symptoms,  depending,  as  they  do,  upon  tne  localization  of  the  patches  in 
various  parts  of  the  central  nervous  system,  mistakes  in  diagnosis  are  quite 
frequeut,  and  other  disorders  are  sometimes  mistaken  for  multiple  sclerosis. 

SUology.  Both  sexes  are  equally  liable  to  this  disease.  As  regards  age, 
most  cases  are  found  in  the  early  half  of  life,  but  the  disorder  may  be  ob- 
served at  any  age  irom  childhood  to  senility.  Hereditary  influences  play 
but  a  small  part,  though  we  may  frequently  trace  an  inherited  neuropathic 
constitution. 

The  exciting  causes  are  often  difficult  to  discover,  and  perhaps,  in  the 
majority  of  cases,  no  exciting  cause  will  be  found.  The  disease  has  been 
ascrihed  to  exposure,  overwork,  mental  strain,  traumatic  lesion  of  the  cen- 
tral nervous  system,  and  to  acute,  infectious  diseases,  such  as  typhoid  fever, 
diphtheria,  smallpox,  measles,  and  erysipelas;  In  some  cases  it  has  been 
believed  to  have  developed  after  some  acute  or  subacute  inflammation  in  the 
central  nervous  system,  such  as  myelitis.  Syphilis  seems  to  have  little  or  no 
part  in  its  etiology. 

SjrmptomatoloCT  and  Ooarse.  Owing  to  the  wide  difiusion  of  the  patches 
of  Bcleroeis  throughout  the  central  nervous  system,  we  are  certain  to  have 
islets  somewhere  in  the  motor  tract  in  almost  every  case,  and  consequently 
we  have  some  loss  of  power  in  one  or  more  limbs,  sometimes  in  all  of  the 
extremities.     This  amounts,  usually,  to  a  paresis,  and  not  a  paralysis. 

Another  very  characteristic  motor  symptom  is  tremor  of  wide  excursion, 
characterized  by  its  development  on  intended  movements  only,  and  there- 
fore called  "  intention  tremor,"  It  is  not  present  when  the  parts  are  at 
rest,  although  occasionally,  when  it  exists  in  the  neck  muscles,  the  head  may 
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show  a  marked  tremor  whenever  the  patient  is  erect  or  sitting  up.  In  the 
legs  there  is  seldom  any  particular  tremor,  although  ataxia  may  be  present, 
but  usually  we  have  a  spastic  paraplegia,  so  that  the  patient's  gait  is  spastic 
and  paretic. 

Nystagmus  is  so  common  as  to  constitute  one  of  the  cardinal  svmptoms, 
and  should  be  looked  for  in  all  cases.  Usually  this  nvstagmus  is  developed 
onlv  on  movement  of  the  eyes.  Nystagmus  when  the  eyes  are  at  rest  is 
ratner  uncommon.  It  is  ^nerally  a  vertical  nystagmus,  or  lateral,  more  sel- 
dom rotatory.  Occasionally  there  are  paralyses  of  cranial  nerves.  There 
is  a  peculiar  disturbance  of  speech  in  most  cases,  the  syllables  of  words  being 
articulated  separately,  and  sometimes  in  a  peculiar  accentuated  manner, 
which  has  given  rise  to  the  term  staccato  utterance.  The  words  "  syllabic," 
or  "  scanning,"  are  also  used  to  qualify  the  articulation.  At  times  there  are 
attacks  of  vertigo  or  epileptiform  or  apoplectiform  seizures.  Sensory  symp- 
toms are  occasionally  present.  It  is  not  uncommon  to  note  some  slight  dm- 
ness  of  the  mind  as  the  result  of  the  disease,  usually  accompanied  by  a  mor- 
bid placidity  or  complacency,  quite  out  of  proportion  to  the  seriousness  of 
the  malady. 

These  are  the  chief  features,  and  most  of  them  are  present  in  a  typical 
case  of  multiple  sclerosis.  It  may  be  well  to  enumerate  again  briefly  these 
cardinal  symptoms : 

1.  A  muscular  weakness,  with  rigidity,  taking  a  hemiplegic,  paraplegic, 
or  monoplegic  form,  sometimes  with  cranial  nerve  paralysis. 

2.  "  Intention  tremor." 

3.  Exaggerated  knee-jerks,  wrist-jerks,  with  ankle-clonus,  possibly  jaw- 
jerk. 

4.  Nystagmus. 

i      5.  Various  symptoms  of  nervous  disturbances,  like  vertigo,  headache,  epi- 

Meptiform  and  apoplectiform  attacks,  and  mental  dulness. 
\6.  Disorder  of  speech. 

These  symptoms  may  gradually  appear  coincidently,  or  any  one  of  them 
may  precede  the  others,  dependmg  altogether  upon  the  great  variability 
in  the  mode  of  onset,  and  in  the  localization  of  the  first  patches  of  sclerosis. 
As  a  rule,  the  weakness  and  rigidity  in  the  limbs  appear  before  other 
symptoms.  The  jerky  "  intention  tremor  "  is  supposed  to  be  due  to  resist- 
ance to  conduction  in  nerve-fibres  traversing  the  sclerosed  patch.  Occasion- 
ally this  same  sort  of  tremor  is  found  in  some  cases  of  tumor  of  the  brain, 
interfering  with  conduction  in  the  motor  path.  Some  authorities,  however, 
believe,  that  it  is  necessary  that  the  islets  of  disease  should  exist  in  some 
particular  position,  as  in  the  pons,  for  instance,  in  order  to  affect  the  co-ordi- 
nation of  the  muscles.  We  find  cases,  at  times,  which  simulate  very  closely 
tabes,  owing  to  the  existence  of  a  patch  of  sclerosis  in  the  posterior  columns. 
Sometimes  the  spastic  condition  of  the  legs  is  such  that  flexor  contracture 
may  take  place,  and  the  legs  be  drawn  up  permanently,  but  it  is  more  com- 
mon to  have  an  extensor  spasm.  Muscular  wasting  is  very  uncommon,  but 
it  may  occur  from  the  sclerotic  process  aflTecting  the  gray  matter  of  the  ante- 
rior horns  in  some  particular  segment.  The  atropny  would  then  be  local 
and  irregular,  depending  upon  the  particular  segment  in  which  the  lesion 
occurred.  Sensibility  varies  to  a  great  extent,  according  to  the  localization 
of  the  lesion.  There  may  be  hemiansesthesia  from  invasion  of  the  sensory  path 
in  the  brain  by  a  patch  of  sclerosis,  or  the  anaesthesia  may  be  a  small  patch  on 
one  limb.  When  the  disease  has  invaded  the  cord  very  generally  there  is 
apt  to  be  considerable  loss  of  sensibility  in  the  legs.  Panesthesias  are  more 
common ;  feelings  of  numbness  or  prickling  and  tingling  in  the  hands  and 
feet ;  dull  aching  pains  in  the  limbs,  and  in  the  back  sharp  shooting  pains ; 
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I  like  cinile  pain  may  occasionally  be  present  alBO,  Among  the  eye  symptoms, 
'v  Additioa  to  nystagmus,  we  have  other  diaturbancca,  such  as  impairment  of 
or  both  eyes,  or  contraction  of  the  field  of  vision,  due  to  sclero- 
I  occurring  iu  the  optic  nerve  of  the  chiasm.  Sometimes  com- 
eblindneeaoccnrein  one  eye;  after  a  time  atrophy  of  the  optic  nerves  takea 
!,  and  can  be  obserred  with  an  ophthalmoecope.  The  Argyll-Robertaon 
papil  id  very  rarely  found  ill  multiple  sclerosi>«.  External  palsies  of  the  eye 
*R  tM>t  ui]com.mon,  the  lesions  affecting  the  external  recti,  the  convergiug 
muacles,  and  the  superior  rectus  sometimea,  but  verj^  rarely  a  single  whole 
aerre,  like  the  third;  occasionally  truiuient  diplopia  is  met  with,  as  in  tabes. 
Among  the  other  cranial  uen'es  which  mftv  suffer  from  the  disense  are  the 
wveniii  ami  fifth  and  hypoglossal.  In  some  very  rare  case;^  there  have  been 
troohic  disturbance*,  such  as  local  cedema,  changes  iu  the  growth  of  the  hair 
anil  nails,  arthritic  trouble^i,  and  herpes. 

Atypical  Forms  of  Multiple  Sclebosib,  Sometimes  the  sclerotic 
patches  are  bo  few  and  an  uniquely  placed  that  they  give  rise  to  very  unu- 
aoal  forms  of  multiple  sclerosis.  Occasionally,  for  instance,  the  lateral  col- 
niiins  of  the  cord  niay  be  first  affected  for  a  year  of  two,  making  a  condi- 
(ioo  simulating  that  of  a  primary  lateral  sclerosis.  Sometimes  a  single 
■land  of  sclerous  in  the  brain  may  give  rise  to  a  mono-  or  hemiplegia ; 
br  example  in  a  case  under  my  observ-ation  there  is  a  monoplegia  of  the 
right  arm,  with  tvpical  rigidity  and  tremor,  exaggerated  renexee,  and  so 
oo.  whicb  have  existed  for  several  years,  yet  other  symptoms  have  not  devel- 
oped to  the  present  time.  Dlstinilivelv  spinal  and  cerebral  forms  of 
Buihipie  sclerosis  have  been  described.  The  condition  known  as  "difliise 
tc1f»uMS "  is  oue  in  which  the  connective-tissue  elements  are  increased  in 
large  portions  of  the  brain  or  cord,  and  not  in  small  patches,  as  ia  the  di»- 
Kmioated  form  which  we  have  been  considering.  The  difliise  sclerosis  may 
tDTohrfl  any  part  of  the  cerebnun  or  cerebellnm ;  may  involve  any  j;H)rti<ni 
of  the  white  substance  or  the  cortex,  or  a  part  or  whole  of  the  hemisphere, 
or  both  hemispheres.  Sometimes  this  is  associated  with  a  diminution  in  the 
nie  of  the  parts  affected,  so  that  an  atrophic  sclerosis  is  spoken  of  This 
sclerotic  process  is  quite  common  in  the  brains  of  cases  which  have  sufiered 
from  infantile  cerebral  palsy,  and,  undoubtedly,  in  most  of  these  cases,  the 
condition  is  due  to  antecedent  meningeal  hemorrhage,  but  embolism,  throm- 
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bosis,  possibly  acute  encephalitis,  may  give  rise  to  the  same  condition.  It  ia 
■ometimes  found  as  a  result  of  congenital  syphilis,  and  a  difiiise  sclerosis  baa 
been  observed  after  long  indulgence  in  alcohol.    In  many  cases  of  idiocy 
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difihse  scler*isi8  haa  been  found.  Miliary  sclerosis  is  a  term  that  has  l>een 
applied  to  minute  patches  of  degeneration  scattered  throughout  the  nen-oiis 
system,  and  almost  raicroseopic  in  character. 

Fathologf.  Multiple  sclerosis  of  the  brain  and  spinal  cord  is  one  of  the  most 
striking  pathological  conditions  to  be  observed  in  the  central  nervous  system. 
On  cutting  into  the  parts,  the  grayish  patches  are  visible  to  the  naked  eye 
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in  striking  contract  to  the  tiwiies  around  them.  They  vary  in  size,  from  a 
line,  or  less,  to  an  inch  in  diameter.  Their  consistence  is  firmer  than  that  of 
the  rest  of  the  brain.  It  is  impossible  to  understaiid  what  is  the  actual 
cause  of  the  formation  of  these  nodules  of  sclerotic  tissue.  It  is  strongly 
su^estive  of  the  presence  of  some  irritant  or  toxioe  in  the  blood,  whicK 
simulates  the  overgrowth  of  connective  tissue  about  the  smaller  ve^els. 
Under  the  microscope,  we  find  the  islets  to  be  com|»oised  of  fibrous  tiaauK, 
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which,  gradually  encroaching  upon  the  nerve  substance  about  them,  cause 
wasting  of  the  white  substance  of  the  fibres,  though  often  the  axis-cvlinders 
can  be  obser\-ed  jwnetrating  the  sclerotic  patches.  The  bloodveiaels  in  con- 
nection with  these  areas  are  thickened,  as  a  rule,  anil  there  is  nearly  alwava 
a  particular  tncrcaso  of  connective  tissue  nearest  to  the  vcaeels.  \VhiIe  tne 
system  degenerations  of  the  spinal  cord  are  quite  different  from  the  diaeem- 
inated  variety  of  sclerosis,  they  are  not  infrequently  found  aivociated  to- 
other in  the  same  subject,  and  it  h  possible  that  they  have,  as  their  basis,  a 
similar  pathology.    More  than  one  observer  has  noteil  a  resemblance  be- 
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\  tween  a  dlSuse  cerebro-Bpinat  syphilis  aud  a  disseminated  sclerosiB,  &&  regards 
[  the  charact«r  and  distribution  of  the  process,  and  this  is  also  suggestive  of 
F  ftn  analogy  in  etiology. 
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ConrM  and  Dnratioa.  Ah  a  rule,  itie  disease  is  intermittently  progressive, 
although  soDietime!^  the  course  of  the  disorder  is  quite  (gradual  and  utufomi 
throughout.  Retnissious  or  arrest  of  |)rogrc*«  may  occur  and  last  for  long 
periods.  The  disease  itself  may  go  on  for  five  to  fifteen  years,  although  five 
or  aix  years  is  placed  as  the  average  duration.     In  cases  in  which  the 
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medulla  is  involved  early,  death  may  occur  very  soon.  Usually  patients  die 
from  weakness  and  exhaustion,  due  to  the  long  continuance  of  a  gradually 
increasing  disease  of  the  central  nervous  system,  or  from  intercurrent  dis- 
eases. 

Diagnosis.  The  diagnosis  in  the  typical  cases  is  easy  from  the  character- 
istic symptoms  of  tremor,  weakness  of  the  extremities,  slow  development, 
vertiginous  attacks,  nystagmus,  spastic  rigidity,  peculiar  speech,  and  exagger- 
ated reflexes.  There  should  be  no  difficulty  in  making  a  diagnosis  between 
this  disorder  and  paral3rsis  agitans.  In  this  latter  disease  the  tremor  occurs 
only  during  rest,  is  chiefly  confined  to  the  hands  and  fingers,  and  has  an 
almost  perfect  rhythmic  regularity  of  five  per  second.  Occasionally  there 
may  be  difficulty  between  cases  of  general  paral3rsis  of  the  insane  and  cases 
of  disseminated  sclerosis.  In  the  former  disease  there  may  be  an  "  intention 
tremor,"  very  similar  to  that  of  the  latter,  and,  while  the  differences  in 
speech  are  marked  to  those  familiar  with  the  two  tjrpes  of  speech  developed, 
the  practitioner  who  sees  but  few  of  these  cases  may  at  times  be  confusea  by 
their  great  resemblance.  It  must  be  remembered  that  the  speech  in  sclero- 
sis is  of  a  stacatto-like  character,  the  syllables  being  separated,  while  in 
general  paralysis  the  speech  is  drawling  and  indistinct,  very  much  like  that 
of  a  drunken  person.  Any  marked  mental  change  would,  of  course,  be  in 
favor  of  general  paralysis.  The  real  difficulty  in  diagnosb  is  between  the 
atypical  forms  of  insular  sclerosis  and  disorders  like  Friedreich's  ataxia, 
locomotor  ataxia,  bulbar  palsy,  chronic  meningitis,  and  hysteria.  These 
fine  distinctions  can  be  made  only  after  careful  study  of  the  whole  condition 
and  of  the  points  mentioned  under  the  headings  referring  to  these  other 
diseases. 

PrognosiB.  The  prognosis  is,  of  course,  grave  as  regards  the  curability  of 
the  disorder,  but  some  hope  of  a  possibility  of  improvement  or  of  a  remis- 
sion may  be  held  out.  Tne  improvement  sometimes  is  quite  remarkable, 
and,  hence,  the  prognosis  cannot  be  as  absolutely  bad  as  in  the  systemic 
sclerotic  processes  which  go  on  in  the  spinal  corcf.  Where  the  medulla  or 
the  nerves  arising  from  it  seem  to  be  affected  the  prognosis  is  much  more 
serious. 

Treatment.  There  is  very  little,  in  a  therapeutic  way,  which  can  be  done 
for  this  disorder.  We  should  employ  nerve  tonics,  such  as  arsenic,  auinine, 
and  nitrate  of  silver ;  iodide  of  potassium  and  mercury  should  also  oe  used 
with  some  hope  of  improving  the  condition.  Arsenic  has  been  recommended 
to  be  employed  hypodermically.  Solanine  has  also  been  recommended  for 
diminishing  the  tremor,  but  probably  the  benefit  derived  would  be  more  than 
counterbalanced  by  the  bad  effects  of  this  powerful  drug.  Certain  hygienic 
measures  are  of  service,  and  hydrotherapy  and  electricity  may  at  times  be 
used.  Doubtless  as  much  good  can  be  derived  from  hydrotherapy  as  from 
any  ordinary  general  form  of  treatment.  The  life  should  be  regular  in  every 
respect,  and  the  patient  should  be  kept  as  quiet  as  possible. 

Note.  The  microphotographs  illustrating  Dr.  Peterson's  chapters  were 
taken  by  Dr.  Learning  from  sections  belonging  to  Drs.  Van  Gieson  and 
Peterson. 


CHAPTER  XXIII. 

PARETIC  DEMENTU. 

By  p.  X.  DERCUM,  M.D. 

Tb£  dUcnee  we  are  about  to  consider  is  variously  knovn  as  paretic  de- 
"  I,  general  parulyeis  of  the  insane,  pamtytic  dementia,  paresis,  and  as 
^  ,ffnv«  Bcneral  paralysis. 

_i  a  work  upon  diseases  of  the  nervous  system,  an  auction  presenting 
snefa  profound  pathological  changes  as  parotic  dementia  deeervee  det^ed 
ninsi aeration.  It  differs  widely  &om  the  urilinar^  peychoecs  in  the  degree 
in  which  such  change  cnn  be  demonstnito<  I .  The  patholc^cal  process  is 
widespread,  involving  both  brain  and  forii  aiid  even  the  peripheral  nerree. 
It  is  acL-entuated  in  the  brain,  but  in  all  cance  distinct  spinaJ  lesions  are 
pr»ent.  and  in  not  a  few  theee  antedate  the  cerebral  disorder.  Glianges  in 
ibe  peripheral  nen'es  suggesting  tho^  seen  in  QMirotabes  have  also  been 
ftnind  by  a  imiiiher  of  oliservers,  e.  ij„  Dfijerine,  Bevan  Lewis,  and  CampbelL 

Th.'  .iiUTiiiiii  is  im|iort;im  iK^ciiiisv  of  it.-  .-.TirMis  and  progreemTe  character. 
It  is  :i 'li-riLi'  ill  whii'h  !i  i-ritiliijil  >'IiaTii;i.' indues  in  all  of  the  mmtal  and 
pkgrneal  powers,  a  change  ^ch  is  dwenerative  In  nature,  and  the  recogni- 
taon  ot  which  at  an  earlv  period  is  of  the  utmost  importance,  not  only  to  the 
patient,  but  to  his  frienos  and  relatives. 

Etiology.  Certain  lactore  outweigh  all  others  in  the  etiology  of  paretic 
dementia.  These  are  for  the  meet  part  directly  exciting  causes.  There  are, 
however,  secondary  and  extraneous  elements  which  increase  the  liability  or 
tendency  to  the  disease,  and  it  is  therefore  convenient  to  divide  the  various 
canaeB  into  predispneing  and  exciting. 

Pbedisposinq  Causes.  Among  the  predieposing  causes  are  heredity, 
time  of  life,  sex,  race,  occupation,  social  position,  and  the  unmarried  state. 

The  family  history  of  paretics  is  of  some  significance,  because  of  its 
OccsHonal  neuropathic  character.  However,  the  importance  of  heredity 
has  been  somewhat  exaggerated.  Indeed,  Mickle's'  studies  justify  the  con- 
clnsion  that  in  the  whole  group  of  mental  diseases  taken  together  heredity 
is  relatively  more  Irequent  than  it  is  in  paresis  taken  separately.  Even 
in  cases  where  heredity  can  be  traced,  it  is  not  insanity  or  paresis  that  is 
transmitted,  but  rather  a  general  tendency  to  organic  ana  functional  nervous 
disease,  apoplexy,  epilepsy,  paralysis,  etc.  With  this  view  the  larger  number 
of  writers  are  in  accord.  KradV-Ebing  maintains  that  the  predisposition  to 
paretic  dementia  is  usually  acquired  and  not  hereditarr.  One  curious  fact, 
Bowever,  should  be  stated,  and  that  is  that  an  hereditary  element  can  be 
more  ft^uently  traced  among  female  paretics  than  among  males.  As  allied 
to  heredity,  Regis  points  out  that  consanguinity  constitutes  a  predisposition 
to  paresis,  as  it  does  to  other  nervous  aHections. 

Paretic  dementia  is  most  frequently  met  with  between  the  ages  of  thirty 
aod  fifty-five  years.    It  is  quite  rare  before  twenty-five.     It  is  very  infrequent 

<  HIekle  on  "  Gsnenl  PanlyiU  of  Ui«  Inttoe."  IBSa. 


NERl'OUS  DISEASES  AND  THEIR  TREATMENT. 


after  sixty.  Taking  it  all  and  all,  the  period  between  thirty-five  and  forty 
seenia  to  be  tlie  one  in  which  the  greatest  liability  to  the  diiwase  obtains. 
This  period  was  formerly  regarded  as  being  from  forty  to  fifty,  but  there  can 
be  no  donbt  that  the  larger  number  of  cases  reported  within  recent  vears 
occur  before  forty.  In  general  terms  the  age  at  which  paresis  occurs,  tliirtT 
to  fifty-five,  corresponds  to  the  most  active  period  of  life,  a  iieriod  in  wbicn 
the  greatest  strains  have  to  be  borne  and  in  which  the  greatest  wear  and  tear 
takee  place.  Exceptionally,  however,  it  occurs  much  earlier ;  thus  cases  of 
eighteen  and  sixteen  yeara  have  been  reported.  Wigglesworth'  has  placed 
on  record  two  cases  aged  fifteen,  a  boy  and  a  girl.  He  also  collected  five 
additional  cases  in  which  the  agea  rangeii  from  twelve  to  sixteen.  All  of 
these  cases  atwumed  a  type  of  primary  progressive  dementia.  In  only  one 
case  (Clouston's)  were  delusions  of  grandeur  present.  The  greater  number 
were  girls.  Bristowe'  reports  the  case  of  a  boy,  aged  thirteen  years,  and 
Toulous^  cases  of  eleven  and  twelve  years.* 

Experience  has  abundantly  demonstrated  that  paretic  dementia  occurs 
much  more  fretjuently  among  men  than  among  women ;  and  this,  when  we 
consider  the  ajwcial  exciting  causes,  is  not  surprising.  The  relative  propor- 
tion of  the  Mxes  affected  by  the  disease  varies  as  to  countrj',  (H>cial  pontioUf 
and  as  to  rural  and  citv  life.  We  should  expect,  therefore,  the  proportioa 
to  vary  rousiderably.  In  Germany,  for  instance,  the  average  is  somewhere 
between  eight  to  one  and  four  to  one.  In  France  the  proportion  of  women 
ifl  distinctly  higher,  but  still  variable,  while  in  our  own  countij  the  propor- 
tion in  the  New  England  asylums  is  about  four  males  to  one  lemale,  in  the 
New  York  asylums  (exclusive  of  the  city  of  New  York),  about  nine  to  one, 
and  in  some  of  the  Western  asylums,  such  as  those  of  Alichigan,  thirteen  to 
one  (Steams).' 

Paresis  occurs  very  iufreqeutly  among  women  of  the  upper  clas*,  and,  in 
keeping  with  this  fact,  we  find  almost  without  exception  that  in  public 
asylums  (he  proportion  of  female  paretics  to  male  paretics  is  much  greater 
than  in  private  asylums. 

In  rural  populations,  again,  we  not  only  find  the  total  number  of  cases  of 
utreeis  leas,  but  also  a  comparatively  slight  disproportion  between  the  sexes. 
For  rural  populations  in  France,  Kegis  states  that  it  is  only  one  and  a  half 
times  more  common  in  men  than  in  women.  In  our  own  country,  according 
to  Stearns,  taking  the  States  of  Maine  and  Vermont,  which  contun  no  large 
towns,  we  find  the  proportion  of  female  paretics  one  to  three.  In  cities, 
paresis  is  not  only  relativelv  fre<}uent,  hut  the  disproportion  between  the 
sexes  is  much  increased.  Especially  is  this  true  of  tne  higher  chutes  of 
society.  According  to  R^is,  for  instance,  it  is  thirteen  times  more  frequent 
among  men  of  the  upper  class  than  among  women  ot  the  same  class.  Among 
the  laboring  population  of  large  cities,  nowever,  this  disproportion  again 
falls,  being  only  three  times  more  common  in  men  than  in  women,  l^ese 
tacts  are  exactlv  in  keeping  with  what  we  know  of  the  principal  exciting 
causes  of  the  disease.  Men,  on  the  average,  undergo  far  greater  meut^ 
strains  in  the  early  or  middle  i>eriod  of  hfe  than  women.  As  we  would 
naturally  exjieet,  where  this  straiu  is  most  disproportionate,  f.  g.,  in  the 
upper  social  clans,  men  suHer  much  more  frequently,  while  in  the  low« 
strata  of  society,  where  the  strains  of  life  are  more  equalized,  the  proportioa 
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of  women  affected  rises.  We  have  also  reason  to  think  that  it  is  more  com- 
mon in  those  women  who  have  entered  into  competition  with  the  male  sex 
in  occupations  ordinarily  carried  on  by  the  latter.  This  supposition  is  borne 
out  by  the  fact  that  paresis  is  distinctly  on  the  increase  among  women.  The 
menopause  cannot  be  regarded  as  a  predisposing  factor  of  great  importance, 
though  it  must  be  admitted  that  cases  not  infrequently  occur  at  tnat  time. 
Out  of  forty-one  female  cases  recorded  by  Westphal,*  eight  are  ascribed  to 
the  climacteric,  a  rather  unusual  number.  Gestation  exercises  little  or  no 
influence.  Kraflt-Ebing,  however,  states  that  paresis  sometimes  follows  re- 
peated and  severe  labors. 

Paresis  is  far  more  common  in  Western  Europe  and  America  than  else- 
where, although  this  statement  is  open  to  a  number  of  qualifications.  For 
instance,  while  paresis  is  very  frequent  in  England,  it  is  so  rare  in  Ireland 
as  to  be  almost  unknown.  While  rather  frequent  in  Germany,  it  is  almost 
unknown  in  Scandinavia,  inhabited  by  a  kmdred  race.  It  would  appear 
that,  under  certain  circumstances,  when  the  Anglo-Saxon,  or,  in  a  larger 
sense,  the  Teutonic  race,  are  stimulated  to  unusual  exertion,  paresis  occurs 
among  them.  The  studies  which  have  been  made  in  our  own  country  in 
reference  to  this  point,  by  Spitzka  and  by  Steams,  are  in  conformity  with 
this  view.  Spitzka,  for  instance,  found  that  in  a  pauper  insane  asylum  in 
New  York  Cfity  the  Anglo-Saxons  headed  the  list  in  numbers.  Next  fol- 
lowed in  order  Celts,  Germans,  and  negroes.  These  facts  are  largely  in 
keeping  with  the  characteristics  of  the  races,  those  of  Anglo-Saxon  blood 
being,  for  the  most  part,  engaged  in  feverish  business  activities  and  burdened 
with  great  and  exhausting  responsibilities.  The  phlegmatic  character  of  the 
German  and  the  indifference  of  the  Celt  explain  their  secondary  positions. 
It  is,  however,  somewhat  difficult  to  account  for  the  relative  infrequency  of 
paresis  among  Hebrews,  as  they  are,  for  the  most  part,  a  race  exceedingly 
active  both  in  business  and  professional  life.  Regarding  negroes,  Berkley ' 
found  that  of  seventy-four  patients,  five,  or  6.7  per  cent.,  suffered  from 
paresis,  a  much  larger  proportion  than  he  found  among  the  white  patients, 
three  hundred  and  thirty  of  whom  presented  only  three  paretics,  or  less  than 
one  per  cent. 

Exciting  Causes.  Among  the  exciting  causes  of  paretic  dementia,  one 
stands  out  prominently  above  all  others.  It  consists  oi  those  great  strains  of 
the  nervous  system  implied  by  overwork,  overexertion,  intense  and  pro- 
longed worry,  terrible  disappointments,  serious  and  apparently  hopeless  re- 
verses of  fortune — in  short,  all  causes  that  tax  the  intellectual  and  emotional 
faculties  to  the  uttermost.  In  this  list  we  should  also  include  such  profoundly 
disturbing  causes  as  fright  and  excessive  nervous  shock.  Often  a  number  of 
causes  of  overstrain  are  present.  Not  infrequently  do  we  find  that  a  man 
engaged  in  an  active  and  exhausting  business  which  taxes  his  energies  ex- 
cessively does  not  develop  paresis  unless  to  this  already  great  strain  there  be 
added  some  profound  emotional  disturbance,  as  a  sudden  and  depressing 
grief  or  domestic  trouble.  In  a  small  number  of  cases  physical  overexer- 
tion is  to  be  regarded  as  a  cause.  Sometimes  there  is  a  combination  of  both 
psychical  and  physical  overstrain.  In  keeping  with  the  above  facts  we 
find  that  the  number  of  cases  of  paresis  occurring  among  business  men  and 
among  those  who  live  in  the  intense  excitment  of  political  strife  is  relatively 
hi^h ;  whilst  those  who  lead  the  more  quiet  lives  of  farmers,  stock-raisers, 
and  the  like  furnish  a  comparatively  small  number.  These  facts  are  also  in 
keeping  with  the  many  predisposing  causes  which  we  have  already  consid- 

1  Westphal :  ChariU  Annalen,  1893,  x.  719. 

>  Berkley  :  Johns  Uopkioa  IIosp.  BuUetiD,  No.  34,  October,  1893. 
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ered,  such  aa  the  frequency  of  pBrei>ia  in  the  most  active  periods  of  life, 
namely,  from  thirty-five  to  fifty,  and  also  its  greater  frequency  among  the 
male  aex,  especially  iu  the  middle  and  upper  classes. 

The  majority  of  writers  have  laid  great  stress  upon  alcoholism  as  a  factor. 
Proof  is,  however,  lackine  that  alcohol  of  itself  brings  about  paretic  demen- 
tia. On  the  contrary,  the  symptoms  of  alcohoUc  dementia  differ  in  im- 
portant points  from  those  of  paresis.  Evidently  the  abuse  of  alcohol  can 
only  be  regarded  as  a  factor  secondary  in  importance.  However,  that  it 
acts  as  a  powerful  adjuvant  in  the  causation  of  paresis,  when  the  factors  of 
intellectual  and  emotional  overstrain  exist,  there  can  be  no  doubt.  Cer- 
tainly no  danger  is  greater  than  a  resort  to  stimulants  hy  persons  passing 
through  such  stnuns.  A  mere  physiological  hypenemia  of  the  brain  under 
the  use  of  alcohol  may  become  pathological  and  determine  the  onwt  of 
paresis.  Considered  from  this  standpoint,  the  dangerous  nature  of  alcohol 
under  such  circumstances  cau  readily  be  underatood.  On  the  other  hand, 
we  are  liable  Xa  err  regarding  the  extent  to  which  paresis  can  be  attributed 
to  alcohol.  The  vast  majonty  of  paretics,  by  very  reason  of  their  disease, 
commit  excesses  of  all  kinds  iu  the  prodromal  and  early  stages,  aud  under 
these  circumstances  the  abuse  of  alcohol  is  not  bo  much  a  cause  as  an  effect 
and  symptom. 

The  same  statements  are  also  Irue  of  the  sexual  excess  which  patients  pre- 
sent and  which  various  writers  enumerate  among  the  causes  of  |>areeis.  We 
find,  from  Mickle's'  studies  of  the  reportji  of  the  commissioners  in  lunacy 
(England),  that  out  of  four  thousand  two  hundred  and  eighty-four  caxea,  the 
disease  was  ascribed  to  sexual  excess  in  one  hundred  and  nine,  i.  e.,  only  2^ 
per  cent.  The  importance  of  sexual  excess  as  a  factor  is  open  to  still  Kirther 
question.  In  the  first  place,  the  age  at  which  paretic  dementia  is  prone  Xa 
occur  it!  not  the  age  of  sexual  exceis.  The  period  of  sexual  exccM  ranges 
from  early  youth  up  to  thirty  years  of  age.  Rarely  is  it  found  at  other  timeo. 
Paresis  occurs  much  later — at  a  time  when  both  men  and  women  are  sobered 
by  the  severe  realities  of  life.  Doubtless  in  the  majority  of  cases  sexual  ex- 
cess is  to  be  looked  upon  as  an  effect  of  the  disease  aud  not  as  a  cause. 

A  vsrv  important  factor  in  the  causation  of  paretic  dementia  is  trauma  of 
the  head.  Among  the  four  thousand  two  hundred  and  eightv-four  cases 
collected  by  Mickle,  as  many  as  two  hundred  and  eighty  were  ascribed  to  acci- 
dent or  injury.  Concussion  of  the  brain  seems  to  lessen  its  power  of  resist- 
ance, perhaps  atlects  directly  the  vasomotor  control  of  its  lai^r  vesselsi,  and 
thus  predisposes  it  more  readily  to  attacks  of  congestion.  As  a  rule,  the  de- 
velopment of  paresis  after  a  severe  blow  upon  the  head  is  gradual,  many 
months  or  even  years  intervening,  although  the  interval  is  in  rare  cases 
much  shorter.  Sometimes  the  interval  is  so  long  that  the  trauma  is  oft«n 
looked  upon  as  a  predisposing  rather  than  as  a  directly  exciting  cause. 

Sunstroke,  or  prolonged  exposure  to  grcM  furnace  heat,  is  also  an  im- 
portant inctor.  In  oinety-eeven  of  the  cases  collected  by  Mickle,  sunstroke 
was  assigned  as  the  cause.  It  is  very  probable  that  sunstroke  acts  very 
much  as  does  concussion  of  the  brain,  namely,  by  predisposing  the  organ  to 
bypersemia  and  by  lessening  its  power  of  rwistance. 

Syphilis  as  a  cause  of  paresis  lias  been  much  discussed.  Undoubtedly  it 
is  a  powerAll  factor.  According  to  Graf,  as  many  as  40  per  cent,  of  paretics 
are  victims  of  syphilis,  and  Mendel  ^ves  the  percentage  as  75.  AccOiFding 
to  Ri^er,  quoted  by  Krafft-Ebing,  the  subjects  of  sypnilis  are  from  sixteen 
to  seventeen  times  more  liable  to  jmretic  dementia  than  others  not  so  aflected. 
According  Regis,'  syphilis  exists  in  seventy  to  ninety  cases  in  every  one  hun- 
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dred  in  general  paralysis.  Hougberg  *  found  syphilis  in  75.7  per  cent ;  Ban- 
nister* in  89  per  cent.  Whether  s^hilis  is  an  active  factor  in  the  produc- 
tion of  paresis  or  b  only  a  predisposing  cause  has  been  much  disputed.  Several 
possibihties  suggest  themselves.  It  is  possible,  first,  that  paresb  is  the  out- 
come of  the  late  action  of  the  toxine  of  syphilis,  a  parallel  instance  of  such 
supposed  action  being  furnished  by  locomotor  ataxia.  This  parallelism  is 
enhanced  by  the  fact  that  an  ataxia  comparable  to  ordinary  locomotor 
ataxia  now  and  then  precedes  the  development  of  paresis  (paretic  dementia 
of  the  ascending  type).  It  is  possible,  secondly,  that  a  nervous  S3rstem  pro- 
foundly exhausted  by  the  infection  of  syphilis  breaks  down  more  readily 
under  the  intellectual  and  emotional  strains  which  plav  so  important  a  part 
as  exciting  causes  of  paresis.  It  is  further  significant  that,  for  the  most  part, 
paresis  in  syphilitic  subjects  is  a  late  development.  In  HougbergV  cases, 
eighty-one  in  number,  the  onset  occurred  in  n'om  five  to  nineteen  years  after 
injection. 

When  in  a  syphilitic  subject  true  gummatous  infiltration  of  the  cortex  oc- 
curs, t.  c,  of  the  membranes  and  of  the  vessels,  the  case  is  not  one  of  paresis, 
but  of  syphilitic  dementia.  (See  Chapter  XXIV.)  A  possible  and  a  seri- 
ous error  in  regard  to  syphilis  should  nere  be  pointed  out,  and  that  is,  that, 
due  to  the  sexual  excesses  and  concomitant  exposure  to  specific  infection  in 
the  earlier  stages,  the  patient  may  acquire  syphilis  subsequently  to  the  actual 
onset  of  the  disease.  In  such  a  case,  of  course,  syphilis  could  not  be  regarded 
as  the  causal  factor.^ 

Amon^  other  causes  to  which  paresis  is  rarely  attributed  are  lead-poison- 
ing and  the  excessive  use  of  tobacco.  Inasmuch,  however,  as  the  symptoms  of 
lead  encephalopathy  diflfer  from  those  of  classical  paretic  dementia,  it  is  prob- 
able that  the  place  which  it  occupies  in  etiology  is  that  of  a  predisposing 
rather  than  a  directly  exciting  cause.  The  same  remarks  apply,  m  all  proba- 
bility, to  tobacco,  attention  to  which  as  a  cause  of  paresis  was  especially  called 
by  Guislain. 

Paresis  is  rarely  if  ever  to  be  attributed  to  acute  illness,  such  as  fevers, 
pneumonia,  and  other  severe  diseases.  The  latter  are  much  more  prone  to 
cause  other  forms  of  mental  derangement.  Occasionally  paretic  dementia  is 
met  with  subsequent  to  various  insanities.  It  cannot,  however,  be  regarded 
as  standing  in  any  relation  to  these  insanities.  In  a  case  presenting  such  a 
history,  the  paresis  must  be  regarded  as  an  affection  de  novo.  The  same 
statement  is  true  of  the  relation  of  other  nervous  disorders  to  this  disease. 
Paresis  is  never  met  with,  for  instance,  as  the  outcome  of  neurasthenia  or 
hysteria. 

Symptoms  and  Oourse.  Both  the  symptoms  and  the  course  of  the  disease 
are  extremely  variable.  Throughout  the  clinical  picture,  however,  there  is 
discernible  a  progressive  mental  and  physical  enfeeblement.  As  might  be 
expected  in  a  disease  the  changes  of  which  are  widespread  and  difiuse, 
there  are  present  various  psychic  anomalies,  many  of  which  are  common  to 
other  psychoses,  and  also  various  physical  anomalies,  many  of  which  are  com- 
mon to  other  degenerative  nervous  diseases.  Further,  these  symptoms,  both 
mental  and  physical,  are  as  a  rule,  at  first  so  slight  as  frequently  to  escape  recog- 
nition. Gradually,  however,  they  become  more  and  more  pronounced  until 
with  time  they  are  evident  even  to  the  lay  observer.     When  once  established 

1  Hougberg:  Neurolog.  Centralbl..  1894,  p.  279. 

>  Banoister :  American  Journal  of  Inianity,  1893-4,  p.  477.  *  Loc.  cit. 

4  The  relation  which  the  two  sexes  bear  to  paretic  dementia  as  caused  by  syphilis  appears  to  be 
different.  Thus,  in  148  cases  of  paresis  in  women  recorded  by  Westphal  (loc.  cit.)  syphilitic  infsc- 
tion  was  probable  in  48,  a  much  smaller  proportion  than  is  nsuallv  found  among  men.  In  this  con- 
nection a  curious  personal  observation  made  by  Morel-Lavall^  is  interesting.  Of  five  men  infected 
ftom  the  same  source  three  developed  general  paralysis ;  two  died  of  cereoral  syphilis ;  while  the 
woman  remained  perfidctly  well,  nuurlea,  and  had  two  sound  children. 
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the  degenerative  changes,  Mve  with  one  or  two  possible  temporary  interrup- 
tions, eteadilr  deepen  until  they  finnlly  become  incompatible  with  life. 

Becau^  of  the  very  grailnal  and  progresfive  character  of  the  dirtiai*,  it 
is  separable  into  a  series  of  stages  or  periods,  ^^'e  recognize  at  ouce 
fact  that  there  is  iu  every  case  an  initial  period  which  distinctly  antedates 
the  fully  developed  disease,  and  to  this  the  name  of  the  "  prodromal  stage  " 
has  been  given. 

The  disease  begins  in  a  manner  so  extremely  gradual  that  it  is  rarely  if; 
ever  possible  to  fls  more  than  approximately  the  time  of  its  inception,  and 
similarly  the  various  stages  pa^  for  the  moet  part  insensibly  one  into  tha 
other.  It  is  important  at  the  outset  lo  recognize  that  thii<  separation  into 
stages  is  largely  artificial,  and,  keeping  iu  mind  the  iiirther  fact,  already 
alluded  to,  that  both  the  symptoms  and  the  course  of  the  disease  are  ex- 
tremely variable,  it  is  not  surprising  to  learn  that  medical  writers  £requentlT 
difier  as  to  the  number  and  arrangement  of  these  stageii.  However,  this  u 
true  rather  of  the  fully  develojjed  disease  than  of  the  prodromal  period.  The 
existence  of  the  latter  is.  as  a  matter  of  course,  recognized  by  all  writers.  To 
this  prodromal  or  initial  period,  ai^  it  is  better  termed,  we  will  now  give  our 
attention. 

iNiTi.iL  Period,  In  ihe  majority  of  cases  we  are  unfortunately  dependent 
upon  relatives  and  frieuds  for  an  account  of  the  earliest  symptoms.  How- 
ever, the  facts  that  are  obtained,  though  often  fraginentar}',  are  of  the  greatest 
value.  They  are  for  the  most  part  sufiicient  t^i  indicate  that  various  change^, 
both  mental  and  phyt^ical,  have  taken  place  in  the  individual.  In  a  general 
way,  for  instance,  it  has  been  noted  that  the  patient  ha£  not  been  well  foi 
some  time  past.  Often  the  triends  maintain  that  the  patient's  appearanoft 
and  manner  have  chauge<l,  that  he  no  longer  attends  to  nis  busineas  as  care- 
fully, or  no  longer  does  bi»  work  as  well  as  formerly.  Often  he  looks  badly. 
His  face  may  be  unusnaUy  pale,  or,  on  the  other  hand,  may  exhibit  an  tmao- 
custonieil  flush.  He  may  look  tired,  often  sleepy.  Frequently  his  face  f 
to  lack  expression.  Physically  he  may  seem  weak.  His  attitude,  hia  mov^* 
ments,  his  walk  may  suggest  a  general  loss  of  lone  and  vigor.  Not  iafr^ 
quently  he  complains  of  a  sense  of  fuhiesa,  pressure,  or  constrictioD  about 
tne  head.  Bometimes  there  are  rheumatoid  pains  referred  to  the  legs,  to  thft 
arms,  or  to  the  back  of  the  nock  or  trunk.  Occasionally  these  p^ns  ara' 
neuralgic  in  character,  and  indeed  at  times  lightning-like  pains  reeembling 
those  round  in  the  early  stages  of  locomotor  ataxia  are  present,  Of^n  *  ~ 
patient  complains  of  headaches.  Sometimee  the  latter  occur  in  paroxyenii 
of  great  severity.  The  pain,  instead  of  being  difiiise,  may  be  refenied  to  »oiiMi 
special  region,  as  the  occiput  or  the  brow.  Occasionally  the  headache  simu- 
lalee  an  attack  of  migraine,  the  pain  being  felt  with  great  intensity  not  onljr 
in  the  supra-orbital  and  adjacent  regions,  but  especially  in  the  eyeball  of  tti«' 
affected  side.  Sometimes  cases  are  met  with  in  which  this  pain  is  so  severa 
as  to  suggest,  for  the  time  being,  an  acute  attack  of  glaucoma.  Frequently 
rin^ng  in  the  ears,  sparks  before  the  eyes,  and  muscre  volitantes  are  com- 
plained of  Attack.s  of  giddiness  and  vertigo  may  also  occur,  and  aometinnet 
the  patient  complains  of  a  dazed  or  stunned  feeling  In  the  head. 

Mentally  the  patient  presents  symptoms  which  at  first  suggest,  and  indeed 
are  sometimes  remarkably  like,  those  of  neurasthenia.  He  cannot  do  hit 
work  without  making  an  unusual  effort.  Work,  especially  mental  work,  Moa 
becomes  distasteful  and  even  painiiil.  Inability  to  fix  the  attention  for  osy 
length  of  time  upon  an  ordinary  atlair  of  busineas  or  other  everyday  matter, 
also,  becomes  evident.  In  conversation  it  frequently  becomes  necessary  to  ifr 
peat  to  him  the  simplest  statement  a  number  of  times.  There  is  distinct  feeble 
ness  both  in  the  ability  to  apprehend  and  in  the  ability  to  remember.    Uniuod 
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for^tfulness  is  especially  observed  about  the  smaller  details  of  life.  A  previ- 
ously precise  and  methodical  man  forgets  to  wind  his  watch,  to  mail  his  let- 
ters, or,  in  dressing,  forgets  some  article  of  attire,  such  as  a  collar  or  a  cravat. 
It  is  further  significant  that  recent  events  are  soon  forgotten  even  when  the  lat- 
ter are  of  a  character  as  ordinarily  to  impress  themselves  upon  the  patient,  e.  ^., 
the  death  of  a  friend  or  a  business  transaction  conducted  only  a  few  days  before. 
It  is  also  in  keeping  with  these  facts  that  the  patient  often  repeats  the  same 
statement  or  tells  the  same  story  a  number  of  times  in  succession,  being  him- 
self unconscious  of  the  repetition.  Such  facts  as  these  are  of  course  of  sig- 
nificance only  if  they  be  in  striking  contrast  with  the  former  peculiarities  of 
the  individual. 

In  numerous  ways  the  patient  may  reveal  other  changes.  For  instance, 
his  sensibilities,  both  intellectual  and  emotional,  become  blunted.  Things 
which  formerlv  interested  him  greatly,  appeal  to  him  less  forcibly  or  perhaps 
not  at  all.  An  intellectual  man  devotcKl  to  some  ethical  or  sesthetic  pur- 
suit loses  all  interest  in  the  latter  and  mav  become  entirely  indifiierent  to 
it.  Similarly  his  sense  of  obligation  to  his  family,  although  formerly  re- 
garded in  the  most  exalted  light,  is  much  lessened.  The  news  of  the  sudden 
niness  of  a  beloved  child  is  heard  with  indifierence ;  the  caresses  of  wife  and 
children  no  longer  meet  with  their  former  response.  His  daily  vocation,  no 
matter  how  pressing,  appeals  to  him  in  a  much  lessened  degree,  and  at  the 
same  time  he  betrays  numerous  errors  of  judgment  about  the  commonest 
affairs  of  life.  His  business  capacity  becomes  much  impaired.  Errors  and 
confusion  begin  to  appear  in  his  accounts.  Engagements  are  neglected  and 
business  transactions  badly  conducted. 

Hand-in-hand  with  the  general  blunting  of  the  emotions  and  of  the  in- 
tellectual powers,  the  grosser  animal  quahties  rise  to  the  surface.  A  man 
formerly  temperate  in  both  eating  and  drinking  now  eats  and  drinks  exces- 
sively, showing  evident  satisfaction,  in  this,  to  him,  unwonted  and  coarse  grati- 
fication. Soon  he  becomes  indifferent  to  his  personal  attire,  often  appearing 
in  the  presence  of  his  family  or  strangers  with  his  clothing  improperly  ad- 
justed, and  in  other  ways  manifests  a  distinct  loss  of  the  sense  of  the  pro- 
prieties. Often,  indeed,  he  makes  careless  and  indecent  exposures  of  his 
person.  His  speech,  too,  loses  its  former  nicety  and  refinement  and  often  be- 
comes coarse  and  vulgar.  Often  he  is  obscene,  and  sometimes  he  attempts 
liberties  with  the  female  servants  of  his  household  or  with  other  persons  of 
the  opposite  sex  in  whose  company  he  may  happen  to  be. 

Gradually  the  signs  of  the  threatening  dementia  become  more  and  more 
pronounced.  The  occasional  lapses  of  memory  soon  increase  to  serious  gaps, 
and  the  attendant  dazed  and  confused  condition  of  mind,  together  with  tne 
feebleness  of  the  will,  render  the  patient  less  capable  than  ever  of  conducting 
his  afiairs.  It  is  not  surprising  that  every  now  and  then  disaster  and  bank- 
ruptcy should  under  these  circumstances  occur,  or  that  errors  of  accounts  and 
neglect  of  obligations  should  make  his  afiairs  the  subject  of  liti^tion. 

There  is  also  a  change  in  character  and  disposition,  which  may  be  so  marked 
as  to  be  almost  like  a  complete  change  in  personality.  Sometimes  he  is  apa- 
thetic, abstracted,  and  dull.  More  frequently  he  is  restless,  irritable,  and  ex- 
citable. He  becomes  angry  at  slight  causes,  but  falls  utterly  to  react  in  a 
normal  manner  to  events  ot  real  consequence.  Thus  Spitzka  cites  the  case 
of  a  patient  who  threw  a  knife  at  his  servant  because  she  took  his  plate  away 
before  he  had,  as  he  alleged,  finished  dining,  and  who  heard  unmoved  a  few 
hours  later  of  the  collapse  of  a  large  business  undertaking  which  involved 
a  loss  to  him  of  over  a  hundred  thousand  dollars. 

In  addition,  the  patient  is  excessively  egotistical,  and  this  feeling  is  often 
accompanied  by  a  fictitious  sense  of  physical  well-being  and  power.     He 
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talks  extravagantly  about  himself  and  his  affairs.  He  plans  great  enter- 
prises, undertakes  ^reat  projects,  and  generally  succeeds  m  making  absurd 
and  useless  expenditures.  Thus  a  physician  bought  a  large  number  of  bird 
cages,  a  laboring  man  ordered  an  enormous  quantity  of  flowers,  while  a  third 
patient,  a  woman,  purchased  a  great  number  of  miscellaneous  and  incon- 
gruous articles  without  assignable  object. 

Together  with  this  intellectual  deterioration  there  is  also  a  distinct  impair- 
ment of  the  moral  nature.  The  patient  mav  tell  silly  and  absurd  lies  without 
object  or  purpose.  He  is  prone  to  commit  theft,  oft^n  stealing  things  for 
which  he  can  have  no  possible  use ;  indeed,  theft  is  every  now  and  then  the 
first  overt  act  by  which  general  attention  is  drawn  to  the  patient's  condition. 
At  times  this  thieving  and  lying  has  its  origin  in  loss  of  memory  and  absent- 
mindedness.  At  other  times  it  is  plainly  the  outcome  of  a  blunting  or  i^er- 
version  of  the  moral  faculty,  as,  for  example,  w^hen  theft  is  perpetrated  by 
means  of  a  forgery. 

Various  sleep  disturbances,  as  a  rule,  also  make  their  appearance.     The 

Satient  may  suffer  from  more  or  less  marked  insomnia,  and  sleep,  when  it 
oes  occur,  may  be  disturbed  by  disagreeable  dreams.  On  the  other  hand, 
during  the  day  more  or  less  somnolence  may  be  present.  The  patient  is  apt 
to  fall  asleep  at  unusual  times  and  places ;  for  example,  at  his  office  and  at 
hours  usually  devoted  to  active  business.  The  somnolence  is  especially 
noted  after  eating,  when  it  may  be  almost  impossible  for  the  patient  to  keep 
awake. 

The  tendency  to  excess  in  drinking,  already  noted,  gradually  becomes 
more  marked.  Sexual  excess  also  becomes  more  pronounced.  The  previous 
indifierence  to  exposure  of  the  person  now  gives  place  to  active  erotic  excite- 
ment, the  patient  making  no  effort  to  conceal  his  condition,  and  oft^n  com- 
mitting almost  incredible  excesses,  as,  for  instance,  in  a  case  cited  bv 
Mickle,  in  which  the  patient,  in  the  space  of  one  week,  "  engaged,  it  is  said, 
in  about  fifty  acts  of  marital  coitus  with  ftill  seminal  ejaculation  on  each 
occasion.*'  Sometimes  the  erotism  is  so  great  as  to  lead  to  the  commission  of 
violent  acts,  as  in  the  case  of  a  patient  who  attempted  to  rai)e  his  own 
daughter.  In  some  cases,  however,  it  should  be  stated,  early  loss  of  both 
sexual  desire  and  power  occurs. 

In  his  movements  the  patient  reveals  that  he  is  awkward.  His  gait  is 
often  sluggish  and  uiLsteady.  Mechanics,  formerly  skilftil  in  certain  move- 
ments, lose  their  dexterity.  There  is  generally,  also,  more  or  less  marked  awk- 
wardness and  hesitation  in  speech  ;  sometimes  there  are  attacks  of  transient 
aphasia.  More  or  less  myosis,  inequality  of  the  pupils  or  other  motor  symp- 
toms referable  to  the  eyes,  fibrillary  tremors  of  the  tongue,  irregularly  recur- 
ring twitchings  of  the  facial  muscles,  or  fine  tremors  of  the  hands,  may  also 
be  present.  Tremor  is  also  apt  to  be  revealed  by  the  handwriting.  The 
handwriting,  in  addition  to  being  somewhat  tremulous  and  jerky,  may  also 
reveal  occasional  errors,  such  as  the  elision  of  letters,  syllables,  or  words, 
or  unwonted  errors  in  grammar.  These  peculiarities  are,  however,  much 
more  noticeable  in  the  ftilly  established  disease.  Indeed,  it  not  infrequently 
happens  that  the  motor  symptoms  as  a  whole  are  very  insignificant  in  the 
prodromal  j)criod. 

Among  the  various  physical  symptoms,  the  patient  may  also  present 
anomalies  of  the  knee-jerks.  These  are  usually  exaggerated,  though  some- 
times much  diminished  and  even  lost.  When  this  is  the  case  spinal 
symptoms,  such  as  are  found  in  locomotor  ataxia,  are  generally  present,  and 
have  for  some  time  preceded  the  cerebral  symptoms.  In  other  words,  dimi- 
nution or  loss  of  knee-jerks  is  apt  to  be  present  in  the  so-called  ascending 
form  of  the  disease.     When,  on  the  other  hand,  the  knee-jerks  are  exag- 
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gerated,  spastic  symptoms  in  the  legs  may  be  present.  It  is  important, 
however,  to  bear  in  mind  that  in  many  cases  of  paresis,  in  the  initial  period, 
the  knee-jerks  are  not  perceptibly  changed.  The  condition  of  the  cutaneous 
reflexes  is  also  very  variable.  In  about  50  per  cent,  of  the  cases  these  reflexes 
appear  to  be  normal.  However,  they  are  often  lost,  and  especially  is  this 
true  of  the  cremasteric  reflex.  With  the  latter  there  is  sometimes  found 
associated  a  beginning  atrophy  of  the  testicle.  In  a  very  small  number  of 
cases  the  cutaneous  reflexes  are  found  exaggerated. 

At  any  time  during  this  initial  period  the  patient  may  suffer  from  attacks 
closely  resembling  apoplexy  or  ordinary  epilepsy.  They  are  not,  however, 
by  any  means  always  present.  When  such  seizures  do  occur  in  this  period 
they  are  more  apt  to  be  apoplectiform  than  epileptiform.  After  a  few  pre- 
monitory symptoms,  such  as  increased  restlessness,  excitement,  and  sleepless- 
ness, and  perhaps  flushings  of  the  head,  the  patient  suffers  from  a  loss  oi  con- 
sciousness, the  attack  being  accompanied  by  a  sudden  though  temporary  loss 
of  power  over  one-half  of  the  body.  Sometimes  the  resulting  hemiplegia  is 
somewhat  persistent.  Occasionally  marked  weakness  of  both  sides  of  the 
body  results,  though  usually  this  symptom  is  more  pronounced  on  one  side 
than  upon  the  other.  Less  frequently  the  seizures,  instead  of  being  apoplec- 
tiform, are  like  those  of  epilepsy,  the  patient  having  a  convulsive  attack, 
generally  accompanied  by  a  more  or  less  marked  loss  of  consciousness.  To  a 
detailed  consideration  of  these  convulsive  seizures  we  will  presently  return. 
Suflice  it  here  to  say  that  after  such  an  attack  the  various  symptoms  of  the 
disease  become  accentuated.  Occasionally  the  initial  perioa  terminates  ab- 
ruptly in  an  apoplectiform  or  epileptiform  seizure,  the  patient  passing  at 
once  into  the  mlly  developed  stage  of  the  disease.  We  must  remember, 
however,  that  sudden  seizures  are  by  no  means  present  in  all  cases,  and  that, 
under  these  circumstances,  the  transition  from  the  initial  period  to  the  devel- 
oped disease  is  so  gradual  that  we  are  unable  to  determine  when  they  merge 
one  into  the  other. 

The  duration  of  the  initial  period,  as  a  rule,  is  from  one  to  three  years, 
though  it  is  sometimes  much  longer.  Cases  in  which  the  initial  period  is 
very  short — c.  flr.,  several  weeks — are  exceedingly  rare  and  are  really  open 
to  question.  The  difficulty  of  fixing  the  duration  of  this  period  is  increased 
by  the  fact  that  the  progress  of  the  disease  is  not  always  steady  and  uninter- 
rupted. TemjK)rary  recession  of  both  physical  and  mental  symptoms  now 
and  then  occurs,  and  under  favorable  conciitions  such  a  recession  may  extend 
not  only  over  several  days  and  weeks,  but  over  much  longer  time.  To  this 
fact  is  doubtless  due  the  extraordinarily  long  duration  of  the  initial  period 
observed  in  some  cases.  In  addition,  the  course  of  the  initial  j)eriod  is  often 
irregular ;  while  certain  symptoms,  such  as  tremor  or  ataxia,  may  recede, 
others,  such  as  loss  of  memory  and  blunting  of  the  moral  faculties,  may 
steadily  advance.  At  other  times  the  reverse  obtains,  mental  symptoms 
receding  and  physical  symptoms  persisting. 

The  reader  must  not  conclude  from  the  above  description  of  the  initial 
period  that  all  of  the  symptoms  detailed  occur  in  every  case  or  that  they 
even  occur  with  an  equal  degree  of  severity.  Some  of  the  symptoms  may 
be  suppressed,  while  others  may  be  unusually  prominent.  However,  no  mat- 
ter how  or  when  occurring  they  are  always  indicative  of  the  essential  feature 
of  the  disea*«e ;  namely,  j)ersistent  and  unmistakable  loss  of  psychic  and 
physical  j)owers. 

It  is  important  to  state  that  the  symptoms  often  vary  considerably  during 
the  day.  The  patient  who  in  the  afternoon  or  evening  presents  more  or  less 
marked  anomalies  of  judgment,  of  memory,  of  will  power,  or  of  movement, 
e.  g.,  ataxia  and  tremor,  or,  whose  face  has  been  flushed,  who  has  been  dull. 
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heavy  and  sleepy,  may  the  next  morning  be  comparatively  himself.  Often 
during  these  early  morning  remissions,  as  they  may  be  called,  the  patient 
vaguely  and  sometimes  vividly  realizes  his  unfortunate  condition ;  but  as  the 
day  advances  the  flush,  the  somnolence,  the  thick  and  hesitating  speech,  the 
tremor  of  the  lips,  the  forgetfulness,  again  reassert  themselves. 

Frequently,  as  the  initial  period  progresses,  the  patient  becomes  hypochon- 
driacal and  melancholic.  He  becomes  filled  with  vague  forebodings  and 
ill-deflned  fears.  This  mental  state  may  come  on  spontaneously,  but  some- 
times it  is  the  direct  result  of  the  partial  recognition  by  the  patient  of  his 
condition.  Mental  depression  is  oi  such  frequent  occurrence  that  Mendel 
has  erected  it  into  a  separate  stage  of  the  diseaae.^  He  regards  it  as  a  second 
period,  or  as  the  first  stage  of  the  established  aflection. 

The  fact  upon  which  we  have  already  dwelt,  namely,  that  the  symptoms 
are  extremely  variable,  is  noticeable  not  only  in  the  initial  period,  but 
especially  in  the  fully  developed  disease.  This  has  led  to  diflerences  not  so 
much  in  the  description  of  the  symptoms  as  in  the  division  of  the  disease  into 
stages.  We  have  just  alluded  to  the  fact  that  in  some  cases  the  hypochon- 
driacal symptoms  in  the  latter  part  of  the  initial  period  are  so  marked  as  to 
have  led  Mendel  to  erect  out  of  these  symptoms  the  first  stage  of  the  fully 
developed  disease.  For  practical  purposes,  however,  since  this  condition 
of  hypochondriasis  is  sometimes  absent,  it  is  best  to  consider  it  as  a  part 
of  tne  initial  period.  The  arrangement  adopted  by  Krafil-Ebing  appears 
to  be  the  most  natural,  inasmuch  as  it  is  in  accord  with  our  general  experi- 
ence. 

The  initial  period  eventuates  in  three  different  ways :  fird,  and  most  com- 
monly, in  a  condition  in  which  the  symptoms  of  dementia  already  noted  in 
the  initial  period  have  become  more  pronounced,  but  to  which  there  is  now 
added  an  expansive  or  a  maniacal  mental  state ;  secondly,  and  leas  frequently, 
in  a  condition  in  which,  as  before,  the  symptoms  of  dementia  are  more  pro- 
nounced, but  to  which  there  is  now  added  a  depressive,  hypochondriacal  or 
melancholic  mental  state ;  and,  thirdly,  and  least  frequent  of  all,  a  condition 
in  which  there  is  simply  a  steady  increase  in  the  symptoms  of  the  dementia 
without  the  addition  of  any  expansive  or  depressive  mental  phenomena,  the 
disease  resembling  in  its  course  a  simple  progressive  dementia. 

The  period  of  the  fully  developed  aisease  may  be  divided  into  a  number  of 
stages.  Inasmuch  as  the  disease  is  slowly,  and  for  the  most  part,  steadily 
progressive,  the  transition  of  these  various  so-called  stages  into  each  other  is 
usually  very  gradual,  and  the  separation  of  the  disease  into  stages  is  really 
artificial.  However,  for  practical  purposes  it  is  convenient.  Roughly 
speaking,  the  period  of  the  established  disease  in  the  expansive  and  depres- 
sive forms  consists  of  first,  a  stage  in  which  the  expansive  or  depressive  mental 
state  is  at  its  fullest  development ;  secondly,  a  stage  in  which  the  dementia 
has  increased  to  such  an  extent  that  well-marked  delusions  no  longer  exist, 
and  in  which  at  most  mere  traces  of  the  former  expansive  or  depressive  men- 
tal state  are  found  ;  and,  thirdly,  of  a  stage  in  which  the  dementia  has  become 
so  pronounced  that  psychic  life  is  almost  extinct.  It  will  serve  our  purpose 
best  to  consider  the  8i)ecial  symptoms  of  the  various  forms  of  paretic  dementia 
separately.     We  will,  therefore,  turn  our  attention  first  to  the  expansive  form. 

First  Stage  of  the  Established  Disease. 

Symptoms  of  the  Expansive  Form,  As  just  stated,  this  stage  most  frequently 
berins  gradually,  so  that  it  is  impossible  to  say  when  the  initial  period  has 
ended  and  the  first  stage  of  the  disease  begun.  We  must  remember,  how- 
ever, that  at  times  it  is  ushered  in  suddenly  by  an  apoplectiform  attack. 

1  Die  progreeaiye  Paralyse  der  Iiren,  Berlin,  18S0. 
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We  notice  at  once  that  many  of  the  symptoms  presented  in  the  initial 
period  are  now  more  marked  than  before.  Mental  failure,  for  instance,  is  more 
evident ;  memory,  especially  for  recent  events,  is  feebler  than  before,  and  this 
is  likewise  true  of  attention,  judgment,  and  will  power.  Especially  notice- 
able, also,  is  the  increase  in  the  loss  of  the  power  on  the  part  of  the  patient 
of  appreciating  the  actual  circumstances  in  which  he  is  placed  or  to  recog- 
nize properly  his  own  relations  to  his  business  or  to  the  people  about  him. 
These  evidences  of  progressive  dementia  are  not,  however,  the  most  striking 
features  of  this  staj^.  New  symptoms  are  now  added,  and  they  are  so 
common  as  to  be  characteristic.  The  tendency  to  boastfulness  and  occa- 
sional exaggeration,  noted,  perhaps,  in  the  initial  period,  now  becomes  very 
marked. 

Delusions  most  extravagant  in  character  make  their  appearance.  The 
patient  believes  himself  to  be  a  person  of  great  importance,  to  be  possessed 
of  extraordinary  physical  strength,  or,  what  is  most  common,  he  beUeves 
himself  to  be  the  possessor  of  enormous  wealth.  If  the  patient  be  a  woman, 
she  is  endowed  with  great  personal  beauty,  is  blessed  with  an  extraordinary 
number  of  children,  or  is  favored  by  more  than  the  usual  number  of  lovers 
and  husbands.  A  characteristic  of  these  delusions  of  grandeur,  as  they  are 
termed,  is  that  they  are  imperfectly  systematized,  that  they  are  often  feebly 
held,  and  that  they  are  always  grossly  improbable.  They  are,  further,  ex- 
tremely variable.  The  patient  who  tells  us  to-day  that  his  wealth  was  the 
result  of  some  great  invention,  to-morrow  tells  us  that  he  received  it  as  a 
bequest,  or  he  makes  no  efibrt  to  account  for  it  at  all.  The  patient  who 
to-day  asserts  that  he  is  worth  two  hundred  thousand  dollars,  may  to-morrow 
assert  that  he  is  worth  several  billions,  or  the  next  day  but  a  fraction  of  this 
amount.  In  like  manner  does  the  substance  of  the  delusions  change.  To- 
day he  is  a  king  or  emperor,  to-morrow  a  great  physician,  a  great  judge,  or 
the  richest  man  in  the  world.  Some  of  the  delusions,  however,  may  be  more 
persistent  than  others  and  slightly  more  systematized.  This  is  particularly 
true  of  the  delusions  of  wealth.  Many  of  these  expansive  ideas  have  no 
connection  at  all  with  each  other,  and  they  all  betray  great  inherent  weak- 
ness.   The  following  case  will  serve  as  an  illustration : 

R.  J.  B.,  admitted  to  the  Philadelphia  Hospital  February  10, 1895 ;  white, 
aged  fifty-one  years,  salesman. 

Family  history  negative  as  to  mental  and  nervous  diseases. 

Personal  history :  Patient  had  a  severe  blow  on  the  back  of  the  head  in 
1876,  which  left  him  with  a  headache  for  several  years.  Has  also  been  a 
steady  drinker,  frequently  committing  excesses.  In  1887,  after  a  drinking 
bout,  his  friends  say  that  he  "  acted  crazy  "  for  a  week  or  ten  days. 

Has  for  some  time  past  been  indifferent  to  the  wants  of  his  family.  Within 
five  months  developed  wild  schemes  and  delusions  as  to  money-getting,  wealth, 
etc.  Pawned  anything  he  could  find  at  home;  talked  extravagantly,  said 
he  stopped  runaway  horses,  etc.  Gave  checks ;  signed  his  mother^s  name  to 
checks  on  the  Centennial  Bank,  where  some  years  ago  he  had  an  account. 
Claimed  to  have  inherited  vast  estates.  Abandoned  his  religious  belief  and 
joined  the  new  order  of  the  "  Third  Christians." 

At  the  time  of  admission  the  patient  was  asked  the  following  question : 
What  is  your  business  ?  He  replied :  "  I  am  a  manufacturer  of  the  first 
character  of  ladies'  shoes,  having  been  in  the  business  for  twenty-five  years. 
Our  firm  is  a  queer  combination,  me  a  Friend,  two  Jews,  and  a  Dutch  Roman 
Catholic,  so  we  never  discuss  religion.  Our  firm  does  a  business  of  over 
$600,000  a  year,  the  profits  being  28  to  30  per  cent.  We  make  nothing  but 
the  very  best  class  of  shoes,  silk  linings,  and  many  have  either  gold  or  silver 
buttons."    Says  that  he  has  not  accumulated  much  from  business,  as  he  has 
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had  to  have  his  hand  in  his  pocket  continually  to  keep  his  brother's  head 
above  water.  "  I  have,  however,  been  fortunate  in  having  been '  left '  $6,000,- 
000  in  the  following  way :  In  January,  1877,  while  strolling  through  the 
Park,  I  caught  the  runaway  horses  of  a  gentleman,  and,  no  doubt,  saved  his 
life.  He  took  my  name  and  address,  and  said  sometime  I  would  hear  from 
him.  Four  months  ago  he  died,  leaving  me  $3,000,000,  and  there  was  a 
codicil  which  said  that  if  not  satisfied  I  should  ask  for  more,  and  so  I  asked 
for  $3,000,000  more.  I  also  own  two  charitable  hospitals — one  for  children 
and  one  for  adults — which  I  have  endowed  for  $1,000,000  each ;"  and  thus, 
in  a  quiet,  self-satisfied  manner,  he  speaks  of  his  great  wealth  and  the  number 
of  relatives  he  intends  to  assbt  financially.  He  states  further  that  he  "  was 
Governor  of  this  State;  in  1873,  Mayor;  at  the  present  time  he  is  United 
States  Senator,  and  has  been  recently  nominated  for  Select  CounciL"  Says 
that  he  has  "  always  had  the  biggest  majority  of  any  one  in  this  city,"  and 
has  "  a  large  following,"  and  thmks  he  ought  to  take  the  position  of  Coun- 
cilman to  halt  two  men  who  are  robbing  the  city.  Prefers  not  to  give  the 
names  of  the  two  men  at  present.  He  *^  is  defending  one  in  a  suit,  and  while 
defending  him  as  a  lawyer  he  will  do  as  little  to  help  him  as  possible."  In 
another  minute  he  tells  us  that  he  graduated  in  medicine  at  Harvard,  in 
Berlin,  and  at  Paris;  that  he  has  practised  medicine  for  eighteen  years. 
Since  sixteen  years  of  age  "  has  been  an  elegant  singer  and  player." 

In  appearance  he  is  sleepy  looking,  nervous  in  action,  and  yet  calm  in 
mind.  Hardly  recognizes  his  surroundings,  calls  the  hospital  the  ''  Hughes 
Academy,"  but  really  does  not  know.  His  whole  demeanor  during  his  men- 
tal examination  was  that  of  a  man  who  believed  exactly  what  he  said. 

February  12, 1895.  His  "  delusions  of  grandeur  "  are,  if  possible,  growing 
greater,  but  he  is  gradually  adapting  himself  to  the  discipline  of  the  hospital ; 
sleeping  and  eating  well. 

February  15th.  At  6.45  last  evening  was  determined  to  leave  the  hospital, 
caught  up  a  chair  and  struck  the  window  with  it,  breaking  a  pane  of  glass. 
When  the  attendant  endeavored  to  quiet  him  he  attacked  the  latter  with  the 
chair.     Was,  however,  finally  quieted. 

March  5.  After  the  outbreak  above  mentioned  the  patient  was  transferred 
to  Ward  5  (acute  ward),  and  placed  in  bed.  He  has  been  perfectly  tracta- 
ble since,  and  has  in  every  way  submitted  to  the  discipline  of  the  ward.  Aiier 
one  week  in  bed  he  was  again  permitted  to  be  up  and  took  his  place  in  the 
ward  day-room.  His  delusions  nave  grown  in  vastness,  so  that  now  he  esti- 
mates his  wealth  at  $150,000,000,  $50,000,000  of  which  he  made  "  in  as  many 
minutes."  He  is  still  not  cognizant  of  his  surroundings.  Shows  no  discontent 
with  his  detention. 

Somatic  condition :  Face,  expressionless,  pale.  Eyes,  partial  ptosis,  pupils 
small,  unequal — the  right  larger ;  reaction  to  light  imperfect ;  accommoda- 
tion normal.  Tongue,  slightly  tremulous.  Knee-jerk,  slightly  exaggerated. 
No  ankle-clonus.  Cremasteric  reflex  feeble.  Heart,  vessels,  lungs,  and 
abdominal  viscera  negative. 

In  keeping  with  the  expansive  mental  condition,  the  bearing  and  expres- 
sion of  the  patient  indicate  satisfaction  and  contentment.  Often  great  pleas- 
ure and  happiness  are  depicted  on  his  countenance.  The  expression,  how- 
ever, may  be  modified,  as  we  shall  presently  see,  by  such  factors  as  the  partial 
efi&cement  of  the  normal  wrinkles  and  folds  of  the  skin,  slight  facial  in- 
equality, tremor,  and  twitching. 

It  not  infrequently  occurs  that  in  this  form  marked  delusions  are  absent, 
the  expansive  state  teing  merely  indicated  by  the  patient's  manner  and  ex- 
pression, and  by  his  oft-repeated  statement  that  he  is  feeling  very  well  and 
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that  he  was  never  better  in  his  life.  In  other  words,  an  exaggerated  sense 
of  physical  well  being  is  at  times  the  only  indication  of  the  expansive  con- 
dition. 

Occasionally  during  the  expansive  stage,  the  exaltation  increases  to  such 
an  extent  that  the  patient  may  for  short  periods  be  in  a  condition  closely 
simulating  ordinary  mania.  There  is  marked  excitement. and  restlessness. 
Sometimes  the  patient  is  destructive,  and  his  langua^  foul  and  conduct  inde- 
cent. Such  a  maniacal  condition  is  usually  brief;  though  sometimes  it  is 
prolonged.  It  is  important  also  to  state  that  occasionally  a  sudden  maniacal 
outbreak  seems  to  replace  the  apoplectiform  or  epileptiform  seizures  seen  in 
other  cases.  These  maniacal  outbreaks  are  in  such  instances  followed,  like 
the  seizures,  by  a  marked  increase  of  the  dementia.  It  is  further  a  note- 
worthy fact  that  cases  of  paretic  dementia  presenting  marked  excitement  or 
maniacal  attacks  run  a  comparatively  rapid  course. 

Sometimes  the  mania  is  replaced  by  an  intense  motor  excitement,  the  so- 
called  "  silent  excitement "  (Mickle),  in  which  the  patient  is  continually 
moving  his  limbs,  pulling  restlessly  at  his  bed-clothing,  or  pushing  at  the 
objects  about  him,  and  at  the  same  time  resisting  interference  from  his  atten- 
dant, even  when  this  is  necessary  for  his  immediate  wants.  Hours  may  be 
s|)ent  in  this  restless  moving,  pulling,  pushing,  shoving  to  and  fro. 

Little  by  little,  as  the  case  progresses  and  the  dementia  becomes  more 
marked,  the  delusions  of  grandeur  become  gradually  less  clear  and  less 
coherent  until  finally  they  are  represented  merely  by  fragmentary  ideas. 
The  patient  then  passes  into  the  next  stage  of  the  disease,  that  of  simple 
dementia. 

Symptoms  of  the  Depressive  Farm.  Instead  of  the  expansive  mental  state 
supervening  upon  the  initial  period,  the  patient  passes  in  this  form  into  a 
state  of  marked  mental  depression.  Delusions  of  both  physical  and  spiritual 
ills  make  their  appearance.  Sometimes  hypochondriasis,  at  other  times 
melancholia  is  most  pronounced.  Occasionally  hypochondriacal  ideas  are  the 
direct  outcome  of  the  mental  depression  observed  at  the  close  of  the  initial 
period.  The  patient  then  has  delusions  of  some  hopeless  physical  disease ; 
he  may  believe,  for  instance,  that  his  blood  has  become  congealed ;  that  his 
viscera  have  undergone  decay ;  that  his  bones  are  broken  m  many  places ; 
that  he  has  lost  his  arms  or  lost  his  legs ;  that  he  cannot  eat,  because  he  has 
no  longer  a  mouth,  or  that  his  bowels  have  become  hopelessly  obstructed. 
Sometimes  these  ideas  are  replaced  by  delusions  of  "  belittlement "  (Mickle), 
in  which  the  patient  believes  himself  to  have  wasted  away,  grown  smaller, 
become  dwarfed,  etc.  In  other  cases,  again,  the  patient  sufers  from  ideas  of 
im|)ending  evil,  delusions  of  persecution,  of  poisoning,  or  that  he  can  no 
longer  be  "  saved  "  (that  is,  in  a  spiritual  sense).  Just-  as  the  delusions 
of  grandeur  are  extremely  shifting  and  poorly  systematized,  so  it  is  with 
these  ideas  of  spiritual  and  physical  ills.  Further,  in  the  larger  number 
of  cases  of  the  depressive  form,  hypochondriacal  and  melancholic  ideas  are 
intermingled,  though  it  is  usually  the  case  that  one  or  the  other  group  of 
delusions  is  uppermost.  As  in  true  melancholia,  suicidal  attempts  may  be 
made,  but  these  for  obvious  reasons  are  infrequent  and  rarely  successftil. 

It  Ls  important  to  add  that  hallucinations  are  more  marked  in  the  depres- 
sive than  in  the  expansive  form.  The  patient  hears  voices,  and  may  base 
his  delusions  of  persecution  upon  this  symptom.  Hallucinations  of  taste 
and  smell  are  also  present,  and  may  in  turn  serve  as  the  basis  of  delusions  of 
I)oisoning.  Finally,  the  depressive  form  of  paretic  dementia  aj)j)ears  to  be 
somewhat  more  frequent  among  women  than  among  men. 

In  its  course  this  form  is  progressive,  like  the  expansive  form,  though,  as  a 
rule,  much  more  slowly.     Like  the  expansive  form,  again,  it  may  1^  inter- 
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rupted  now  and  then  by  epileptiform  or  apoplectiform  seizures,  or  it  may 
pass  gradually  into  the  second  stage  of  the  estoblished  disease,  namely,  that 
in  which  the  depressive  delusions  are  forgotten,  and  nothing  but  simple  de- 
mentia remains. 

Rarely,  the  expansive  and  the  depressive  mental  states  alternate  with  each 
other,  either  by  sudden  transitions,  or  separated  by  an  interval  in  which  no 
delusions  are  present.  This  fact  has  given  rise  to  the  expression  of  "  the 
circular  form  "  of  paresis.  Several  such  alternations  may  take  place  in  the 
course  of  the  disease.  The  condition  is,  however,  easily  differentiated  from 
ordinary  "  circular  insanity  "  by  the  accompanying  dementia,  which  is  always 
more  or  less  marked  and  progressive.  The  mere  occurrence  of  a  form  of 
paresis  in  which  expansive  ana  depressive  mental  states  alternate  is  evi- 
dence that  the  distinction  between  tne  various  forms  we  have  described  can- 
not be  considered  as  absolute.  Indeed,  to  go  further,  it  is  bv  no  means  an 
uncommon  experience  to  find,  in  the  expansive  form,  traces  of  depressive  de- 
lusions or  even  short  periods  in  which  mental  depression,  distress  or  fear  is 
uppermost. 

As  in  the  maniacal  or  expansive  form,  attacks  of  intense  motor  excite- 
ment, the  ''  silent  excitement  "  already  mentioned,  may  occur.  Again,  it 
sometimes  happens  that  just  as  in  the  expansive  form  there  is  present  merely 
a  feeling  of  heightened  physical  well  being,  without  well-marked  delusions, 
so  in  the  depressive  form  there  may  be  present  merely  a  vague  feeling  of  de- 
pression and  of  illness.  In  rare  cases  again,  the  symptoms  resemble  those 
of  a  stuporous  melancholia  or  a  simple  stuporous  insanity.  According  to 
Mickle,  the  physical  signs  are  in  such  instances  at  first  absent  or  slight,  though 
later,  and  generally  af^r  a  remission,  the  physical  signs  may  slowly  increa^, 

Symptoms  of  the  Simple  or  Uncomplicated  Form.  Here  both  the  expansive 
and  the  depressive  mental  states  are  wanting,  and  the  disease  resembles  in 
its  course  a  simple  progressive  dementia.  Gradual  loss  of  memory  and  of  the 
other  mental  faculties  becomes  more  and  more  marked.  It  can  readily  be 
understood  that  there  is  a  time  when  the  mental  condition  of  all  cases  of 
paresis  is  the  same.  For  instance,  a  case  of  the  expansive  form  which  has 
progressed  so  far  that  well-marked  delusions  have  been  effaced  is  in  a  condi- 
tion indistinguishable  from  that  of  the  simple  or  uncomplicated  form.  The 
latter  occurs  beyond  a  doubt  more  frequently  among  women.  Indeed,  paresis 
is,  almost  as  a  rule,  milder  in  women  than  in  men,  and  the  dementia  is  apt 
to  be  of  a  quiet  type.*  The  simple  form,  further,  differs  from  the  other 
forms  by  frequently  appearing  at  a  relatively  early  age.  It  is  often  exces- 
sively gradual  in  its  onset,  and  its  course  so  smooth  that  for  a  long  time  it 
may  remain  unrecognized. 

General  Symptoms  Common  to  or  More  or  Less  Lmble  to  be  Present  in  All 
Forms  of  the  EstablisJied  Disease.  When  divesting  the  expansive  and  de- 
pressive forms  of  their  special  features,  an  underlying  basis  of  clinical  facts 
is  revealed  which  is  practically  common  to  all  forms.  We  have  already 
noted  how  with  the  appearance  of  the  fully  developed  disease  mental  failure 
becomes  more  pronounced.  Memory,  judgment,  and  will-power  are  feebler 
than  before.  All  of  the  psychic  anomalies  observed  in  the  prodromal  period 
become  exaggerated.  So,  too,  the  various  physical  symptoms,  traces  of 
which  were  seen  in  the  prodromal  period,  become  more  pronounced.  If  we 
test  the  strength  of  the  muscles  we  find  that  muscular  power  is  now  decid- 
edly diminished.  It  is  true  that  sometimes  decided  loss  of  strength  does  not 
appear  unless  the  test  by  the  dynamometer  be  repeated  at  short  intervals ; 
rapidly  induced  fatigue  is  then  noted.     Tremor  may -also  be  present,  espe- 

1  Mickle,  loc.  clt.;  Elkins,  lancet,  1894.  p.  I4d5. 
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daily  when  the  patient  makes  a  voluntary  effort.  Generally  the  movements 
are  jerky  and  spasmodic.  Motor  disturbances  are,  as  a  rule,  most  marked 
in  the  face.  Irregularly  recurring  twitches  of  the  facial  muscles,  twitching 
or  tremulousness  of  the  lips  or  of  the  muscles  about  the  eyes  and  fore- 
head, are  striking  symptoms.  The  various  folds  about  the  face  are  leas 
evident  than  in  health.  Especially  is  this  the  case  with  the  naso-labial 
fold  and  the  lines  about  the  forehead.  In  addition  the  face  may  seem 
slightly  puffed  or  tumid,  that  is,  iuUer  than  normal ;  the  features  may  seem 
flabby  and  coarse.  Sometimes  one  half  of  the  face  distinctly  droops  or  is 
more  fi*equently  disturbed  by  spasms  and  tremors  than  its  fellow,  so  that 
the  two  sides  appear  to  have  a  different  expression.  When  asked  to  show 
the  tongue,  the  patient  may  protrude  it  by  jerky  and  irregular  move- 
ments. 

Myosis,  which  may  have  been  noted  in  the  prodromal  period,  is  now  as  a 
rule  marked ;  or,  there  may  be  present  unequal  dilatation  of  the  pupils. 
Reaction  of  the  pupils  to  light  is  either  sluggisn  or  is  altogether  lost.  Some- 
times other  difliculties,  such  as  diplopia,  partial  ptosis,  and  other  conditions 
pointing  to  affections  of  the  ocular  nerves  are  met  with. 

As  may  be  inferred  from  what  has  been  said  in  the  account  of  the  pro- 
dromal period,  the  gait  is  very  variable.  The  latter  mav  still  present  only  a 
slight  departure  from  the  normal.  On  the  other  hand,  it  may  be  somewhat 
ataxic  or  spastic ;  sometimes,  indeed,  it  partakes  of  both  of  these  features,  and 
in  such  cases  the  elements  of  an  ataxic  paraplegia  are  present.  At  other 
times  it  is  atypical.  In  those  cases  in  wnich  the  spinal  symptoms  are  pro- 
nounced or  in  which  they  precede*  the  cerebral  symptoms,  abnormalities  of 
fait  are  more  evident.  Uncertainty  of  movement  may  also  be  noted  in  the 
ands,  especially  when  the  patient  attempts  to  button  his  clothes  or  to  pick 
up  an  object.  The  knee-jerks  and  other  tendon  reactions  may  reveal  a  con- 
dition similar  to  that  met  with  in  the  prodromal  period ;  they  may  be  exag- 
gerated, normal,  diminished,  or  lost.  It  can  very  readily  be  understood  that 
the  knee-jerks  in  paresis  are  a  very  variable  factor ;  that  if  spastic  symptoms 
predominate  they  are  increased,  and  that  if  ataxic  symptoms  are  m  excess 
they  are  diminished  or  lost. 

The  awkwardness,  thickness,  and  hesitation  in  speech,  present  perhaps  in 
the  initial  period,  is  in  this  stage  apt  to  be  pronounced.  It  is  noted  when  the 
patient  attempts  to  speak  that  the  twitching  of  the  lips  and  of  the  facial 
muscles  becomes  more  marked.  The  patient  stammers,  stutters,  and  pro- 
nounces the  words  imperfectly,  often  slurring  certain  syllables.'  Sometimes 
syllables  are  omitted  altogether,  or  there  are  almost  constant  breaks  or  halts 
between  syllables  and  words.  Various  factors  contribute  a  share  in  the 
production  of  these  phenomena.  Some  of  the  symptoms  indicate  defec- 
tive action  of  the  cortical  centres,  the  third  left  frontal  and  other  convolu- 
tions. There  may  be  more  or  less  verbal  amnesia,  and  the  speech  may  be 
constantly  arrested  by  the  inability  of  the  patient  to  recall  or  frame  the  neces- 
sary words.  Frequently  also  the  wrong  word  is  used.  The  tremulousness 
and  ataxic  movements  of  the  various  organs  concerned  in  articulation — the 
tongue,  lips,  and  palate — account  in  part  for  the  imperfect  enunciation. 
As  might  be  expecte<l,  this  is  especially  noticeable  in  words  containing 
dentals  and  labials.  The  syllable  containing  them  may  be  slurred  alto- 
gether, or  various  of  the  labials  or  dentals  may  be  substituted  for  each  other, 
as  for  iui«tance,  a  6  for  a  /),  a  (i  for  a  t     Generally  the  speech  of  paresis  is 

*  The  spinal  symptoms  may*  simulate  locomotor  ataxia,  lateral  sclerosis,  combined  sclerosis  and 
rarely  amyotronblc  lateral  sclerosis.  ' 

>  Sometimes  oulbar  symptoms  are  precocious  as  well  as  pronounced,  and  then  give  rise  to  the  so- 
caUed  **  bulbar  form." 
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slow,  though,  when  marked  exaltation  and  excitement  exists,  the  words  may 
follow  each  other  with  great  rapidity. 

In  studying  the  speech  phenomena  of  this  stage  we  should  remember  that 
though  the  psychic  and  other  symptoms  may  be  pronounced,  the  speech  de- 
fect may  still  be  comparatively  slight.  As  a  nde,  however,  defects  of  articu- 
lation can  be  elicited  oy  asking  the  patient  to  pronounce  words  which  require 
nicety  of  adjustment  of  the  tongue  and  lips,  for  example,  "  truly  rural," 
"  Popocatapetl,"  and  the  like. 

In  keeping  with  these  facts  the  handwriting  is  also  decidedly  changed ;  it 
is  shaky  and  irregular,  and  the  patient  makes  in  addition  the  grossest  erroiB 
of  spelling  and  of  grammar.  Elision  of  letters,  of  syllables,  or  of  words, 
occurs  with  frequency,  while  the  paper  is  often  smeared  and  blotted.  The 
writing,  when  it  can  be  interpreted  at  all,  deals  disconnectedly  with  the  de- 
lusions of  the  patient.  Sentences  are  incomplete,  words  run  together,  and 
dates  and  signatures  are  omitted. 

Sensory  symptoms  are  not,  as  a  rule,  pronounced  in  this  stage  of  the  dis- 
ease. However,  now  and  then,  there  is  distinct  blunting  of  the  cutaneous  sensi- 
bility ;  and  this  goes  hand-in-hand  with  the  diminution  or  loss  of  the  cutaneous 
reflexes  observed  in  so  many  cases.  Actual  anaesthesia  appears  to  be  rare. 
Various  disturbances  of  the  special  senses  may  also  be  noted ;  for  example, 
diminution  of  visual  power,  color-blindness,  amaurosis,  or,  on  the  other  hiuid, 
visual  hypersesthesia.  Similar  conditions  may  be  noted  as  regards  the  senses 
of  hearing  and  smell.  Hallucinations  of  vision  and  of  hearing,  as  has  already 
been  pointed  out,  are  not  infrequent,  especially  in  the  depressive  form  of  the 
disease. 

Second  Stage  of  the  Established  Disease.  Little  by  little,  the  vari- 
ous physical  and  mental  symptoms  of  the  preceding  stage  become  luore  and 
more  pronounced.  Conversation  becomes  more  and  more  difficult,  owing  not 
only  to  the  anomalies  of  speech,  but  also  to  the  steadily  increasing  dementia. 
Many  of  the  previous  speech  symptoms  are  accentuated.  The  words  follow 
each  other  slowly  and  are  badly  put  together.  The  speech  is  drawling, 
halting,  and  stumbling,  and  at  the  same  time  the  quality  of  the  voice  becomes 
changed.  It  may  become  hoarse,  lower  in  pitch,  and  may  sound  hollow  and 
rough,  or  perhaps  indistinct  and  weak.  Less  frequently  the  pitch  is  raised. 
Often  the  voice  is  monotonous,  all  of  the  words  being  equally  intoned.  These 
symptoms  are  doubtless  due  to  weakness  and  irregularity  of  action  of  the 
muscles  of  the  larynx.  Sometimes,  and  especially  after  convulsive  and  apo- 
plectiform attacks,  aphasic  symptoms,  more  or  less  pronounced,  make  their 
appearance,  and  these  may  not  be  confined  to  mere  motor  aphasia,  but  may 
also  include  word-deafness.     (See  page  437.) 

Gradually  the  delusions  of  grandeur  or  of  belittlement  and  depression 
vanish,  and  only  on  occasion  do  they  recur,  and  then  in  a  fragmentary  man- 
ner. Finally  they  are  altogether  lost.  In  numerous  ways  the  patient  shows 
that  his  appreciation  of  his  surroundings  is  more  imperfect  than  before.  In 
every  respect  there  has  been  an  increased  diminution  in  his  sensibilities.  If 
he  walks  at  all  he  stumbles  and  staggers  from  weakness  and  ataxia.  Occa- 
sionally his  stej>s  are  short,  and  he  moves  as  though  his  limbs  were  more  or 
less  rigid.  Movements  of  his  arms  are  ataxic  and  jerky,  The  truncal  mus- 
cles are  weak  and  their  action  is  irregular.  The  patient,  as  he  sits  in  his 
chair,  lolls  forward,  or  frequently  to  one  side.  He  now  fails  to  evacuate  the 
bladder  or  the  bowel  at  will,  and  he  frequently  becomes  extremely  filthy. 
The  expression  of  hLs  face  is  now  one  of  marked  dementia.  The  various 
folds  and  wrinkles  of  the  skin  are  more  or  less  effaced.  The  features  are 
coarse  and  flabby,  and  the  expression  Ls  vacuous  and  indifferent.  Occasion- 
ally tremors  and  spasmodic  twitchings  distort  the  features,  but  they  seem  to 
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correspond  to  no  emotion  of  the  patient.  The  two  sides  of  the  fiice  are  some- 
times unequal,  but  decided  facial  palsy  does  not  exist.  Occasionally,  also, 
there  is  automatic  grinding  of  the  teeth — a  true  masticatory  spasm.  The 
pupils,  as  in  the  previous  stage,  respond  feebly  or  not  at  all  to  light.  They 
may  still  be  small  and  contracted,  though  not  infrequently  they  are  in  this 
stage  dilated,  as  a  rule  unequally.  If  asked  to  protrude  the  tongue,  the 
patient  frequently  fails  to  comply.  At  other  times,  it  is  protruded  partially 
and  with  jerky  movements.  The  patient's  habits  and  manner  of  eating  be- 
come more  gross  than  ever,  and  inasmuch  as  the  fauces  and  pharynx  are 
blunted,  he  is  sometimes  in  danger  of  choking.  Digestion  is  not  much  dis- 
turbed, though  sometimes  diarrhoea  is  present. 

Bed-sores  are  apt  to  form,  also  boils,  carbuncles,  blebs,  herpes  zoster,  or  the 
peculiar  hemorrhagic  formation  known  as  hematoma  auris.  At  various  times 
during  this  period,  apoplectiform  or  epileptiform  seizures,  resembling  those 
occurring  in  the  preceding  or  even  the  prodromal  period,  may  be  observed. 
In  fact,  their  recurrence  at  this  stage  is  rather  fi*equent.  These  attacks  are, 
as  before,  not  followed  by  any  permanent  loss  of  power,  but  for  a  number  of 
hours  following  such  a  seizure  there  may  be  a  more  or  less  marked  paresis  of 
one  side,  or  perhaps  a  temporary  aphasia.  Jerkings  and  twitchings  confined 
to  one  or  more  limbs  may  be  observed  for  some  time  after  such  a  seizure. 
Sometimes  the  attacks  terminate  fatally. 

Third  Stage  of  the  Established  Disease.  Finally  the  patient 
becomes  hopelessly  bed-ridden.  Voluntary  movements  are  either  not  at- 
tempted, or  attempted  without  evident  purpose.  They  are  more  irregular, 
more  shaky,  more  ataxic  than  before.  Locomotion,  if  it  be  at  all  pos- 
sible, is  attended  with  the  utmost  difficulty.  The  legs,  especially  in  the  non- 
ataxic  form,  are  now  markedly  rigid,  and  in  many  cases  severe  contractures 
of  both  arms  and  legs  make  their  appearance.  The  legs  become  flexed  over 
the  abdomen,  adducted  or  firmly  crossed,  while  the  arms  become  flexed  and 
drawn  over  the  chest.  These  cases  often  present  a  peculiar  picture  of  dis- 
tortion. Bed-sores,  if  not  present  before,  make  their  appearance  now.  Other 
trophic  changes,  also,  blebs,  boils,  hsematomata,  herpetic  eruptions  are  the 
rule.  The  skin  has  a  dirty  hue  and  a  greasy  feel.  The  loss  of  control  over 
the  sphincters  is  now  pronounced,  and  this  condition  adds  greatly  to  the 
difficulty  of  nursing  the  patient.  In  addition,  he  can  hardly  swallow  with- 
out the  risk  of  sufibcation.  The  mental  faculties  are  completelv,  or  almost 
completely  abolished.  At  times  some  trace  of  cerebration  is  observed,  but 
this  IS  all.  From  now  on,  until  life  terminates,  the  existence  of  the  patient 
is  purely  vegetative.  Tuberculosis,  diarrhoea,  inflammation  of  the  bladder, 
or  disease  of  the  kidneys  finally  ends  the  picture. 

Summary  of  Symptoms.  Although  the  symptoms  of  paretic  dementia 
vary  greatly,  the  underlying  and  essential  features  are  always  the  same.  A 
brief  review  will  soon  convince  us  that  we  have  everywhere  to  deal  first  with 
gradual  loss  of  function,  and  secondly  with  various  perversions  of  function.  In 
other  words,  we  have,  first,  a  auaniUativey  and  secondly  a  qualitative  change. 
For  convenience  it  is  well  to  divide  the  various  symptoms  into  (a)  psychic, 
(6)  motor,  (r)  sensory,  and  {d)  general  somatic,  tropnic,  and  visceral  symp- 
toms. 

(a)  PsYc  hic  Symptoms.  Here  the  initial  symptoms  are  those  indicative 
of  loss,  and  this  fact  is  especially  noticeable  as  regards  those  faculties  which 
are  among  the  latest  acquired  in  the  development  of  the  individual  or  in  the 
evolution  of  the  race.  It  is  seen,  for  instance,  in  the  loss  of  the  aesthetic 
faculty,  in  the  loss  of  the  sense  of  the  proprieties,  of  the  sense  of  shame,  and 
of  the  sense  of  obligation  to  family  and  to  friends.  The  same  fact  is  also 
evident  in  loss  of  memory,  loss  of  wiU  power,  loss  of  judgment,  and  the  loss 
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of  power  to  appreciate  properly  the  current  events  and  the  current  demands 
of  daily  life. 

At  the  same  time  that  these  losses  are  observed,  or  subsequentlv,  various 
other  changes  qualitative  in  character  make  their  appearance.  Prominent 
among  these  are  the  perversions  of  the  moral  sense  wnich  we  have  already 
considered.  The  patient  may  lie,  steal,  deceive,  and  commit  forgery  or  tie 
guilty  of  other  immoral  and  illegal  acts,  such  as  destruction  of  property,  in- 
cendiarism, burglary,  and  even  murder  (Mickle).  We  should  remember  in 
this  connection  that  crime  committed  by  paretics  is  characterized  by  feeble 
and  erratic  motive,  by  aimlessness  and  transparency.  Either  no  attempts 
whatever,  or  absurdly  inefiectual  attempts  at  concealment,  are  made. 
Many  minor  crimes,  also,  arise  not  so  much  from  the  perversion  of  the  moral 
nature  as  from  simple  loss  of  memory  and  loss  of  appreciation  of  the  environ- 
ment. This  is  evidently  the  case  in  many  small  purposeless  lies  and  thefts, 
the  patient  in  the  one  instance  merely  forgetting  what  has  actually  occurred, 
and  in  the  other  mistaking  the  belongings  of  others  for  those  of  his  own. 
This  is  also  usually  the  case  with  minor  errors  of  accounts  and  with  mistakes 
made  in  paying  out  or  in  changing  money.  The  grosser  acts  sometimes  have 
their  origin  in  the  expansive  or  depressive  delusions  of  the  patient. 

By  reason  of  the  blunting  of  the  higher  faculties,  the  mhibition  of  the 
lower  and  coarser  tendencies  is  lessened,  and  in  consequence  various  excesses 
are  committed.  We  have  already  spoken  of  the  alcoholism  so  frequently 
observed  in  these  cases,  as  well  as  of  the  tendency  to  sexual  excess.  The  lat- 
ter may  lead  to  improper  proposals,  attempts  at  rape,  adultery,  bigamy,  mar- 
riage with  prostitutes,  and  various  forms  of  abnormal  sexual  gratification. 

In  addition  to  loss  and  perversion  of  iunction,  other  psychic  anomalies, 
hallucinations,  illusions,  ana  delusions  make  their  appearence.  The  hallucina- 
tions may  consist /?•«<,  of  anomalies  of  the  general  "  body  sense,"  the  coenfe»- 
thesi?*,  the  "  Gemeingefiihl "  of  the  Germans,  and  secondly,  of  anomalies  of  the 
various  special  sensations. 

The  heightened  sense  of  physical  well-being  or  of  the  opposite  condition  of 
physical  ill-being,  is  best  interpreted,  in  the  opinion  of  the  writer,  as  an  halluci- 
nation of  the  eccnsesthesis  or  body  sense,  that  vague  feeling  of  existence  to  de- 
scribe which  we  have  no  special  English  word.  Hallucinations  of  this  sense 
may  also  take  the  form  of  various  anomalies  of  consciousness.  The  patient,  for 
instance,  may  feel  as  though  he  possessed  a  double  personality,  or  as  though 
his  personality  were  changed.  He  may  feel  as  though  his  former  personality 
were  j>assed  and  gone,  and  he  may  speak  of  himself  in  the  third  person ;  or 
the  feeling  may  be  such  as  to  give  origin  to  the  delusion  that  he  has  died. 

Hallucinations  of  the  various  special  senses  are  not  infrequently  present. 
Visual  and  auditory  hallucinations  predominate.  They  appear  to  be  present 
in  an  almost  equal  degree.  They  are  found,  according  to  Mickle,  in  about 
40  ix?r  cent,  of  the  cases.  Tactile,  giistatory,  and  olfactory  hallucinations 
are  present  in  about  12  per  cent.  The  various  disorders  of  the  muscular 
sense  are  also  to  be  relegated,  in  great  part,  to  the  field  of  hallucinations. 
The  fictitious  sense  of  great  muscular  strength,  or,  on  the  other  hand,  the 
sense  of  inability  to  move  are,  properly  speaking,  hallucinatory.  As  a  whole, 
hallucinations  are  met  with  to  a  greater  extent  in  the  depressive  form  than 
in  the  expansive  form  of  the  disease.  Not  infrequently,  as  might  be  ex- 
pected, they  are  linked  with  the  various  delusions  of  the  patients. 

As  regards  the  illusions  of  paresis,  it  is  difficult  to  separate  them  from  the 
various  hallucinations.  That,  however,  they  plav  an  important  part,  there 
can  be  no  doubt.  Especially  is  this  the  case  with  the  sense  impressions  de- 
rived from  the  various  viscera  and  structures  of  the  body,  v  isceral  sense 
impressions,  it  must  be  remembered,  enter  normally,  but  slightly,  if  at  all, 
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into  the  field  of  consciousness.  On  the  other  hand,  in  paretics  they  fre- 
quently enter,  not  only  largely,  but  are  incorrectly  interpreted.  Many  of 
tne  delusions  as  to  the  bodily  condition  apparently  owe  their  presence  to 
these  illusions  of  the  visceral-sense  impressions.  This  is  notably  the  case  in 
the  depressive  form  of  the  disease,  in  which,  as  we  have  already  stated,  de- 
lusions of  bodily  and  visceral  ills  are  very  frequent. 

The  delusions  of  paresis  have  been  considered  in  connection  with  the 
various  forms.  Suffice  it  here  to  say  that  for  their  general  character  they 
are  dependent  upon  the  presence  of  the  expansive  or  depressive  mental  state, 
while  for  their  special  character  in  a  given  case  they  appear  to  be  largely 
dependent  upon  the  presence  of  general  and  special  hallucinations.  The 
supervention  of  the  expansive  or  depressive  mental  state  is  doubtless  closely 
related  to,  if  not  dependent  upon,  hallucinatory  conditions  of  the  coeuaesthesis, 
the  general  sense  of  bodily  and  psychic  existence.  Further,  we  have  also 
learned  that  these  expansive  or  depressive  mental  states  frequently  become 
exaggerated,  so  that  mania,^  hypochondriasis,  and  melancholia,  in  various 
forms,  are  simulated.  We  see  at  once  that  it  is  unnecessary  to  suppose,  as 
Baillarger  has  done,  that  paretic  dementia  is  made  up  of  two  different  ele- 
ments, a  dementia  and  a  superimposed  mania,  or  melancholia.  Indeed,  the 
'*  dual  theory/'  as  it  is  called,  adds  rather  confusion,  than  clearness,  to  our 
conceptions  of  paresis. 

(6)  Motor  oymptoms.  The  motor  symptoms  may  be  summarized  briefly 
as  general  weakness,  tremor,  twitching,  awkwardness  and  jerkiness  of  move- 
ment, localized  paresis,  ataxia,  abnormalities  of  gait,  and  contractures.  To 
these  are  to  be  added  the  speech  disturbances  and  the  various  apoplectiform 
and  epileptiform  seizures.  Many  of  these  phenomena,  the  reader  will  remem- 
ber, are  only  indicated  in  the  initial  or  prodromal  period,  and  are  not  infre- 
quently imperfectly  developed,  even  in  the  first  stage  of  the  established  dis- 
ease, though  in  due  course  they  inevitably  attain  their  full  development. 

The  speech  disturbances  are  made  up  or  various  difficulties  of  articulation 
and  of  defective  action  of  the  motor  speech-centre,  naming-centre,  etc.  To 
these  phenomena  there  are  added,  as  the  case  advances,  difficulties  due  to  the 
increasing  dementia.  The  ideas  which  the  patient  tries  to  convey  become 
more  and  more  fragmentary.  As  the  disease  advances  other  symptoms  may 
be  added — e.  g.,  word-deafness,  word-blindness,  etc.  The  abnormalities  of 
phonation  which  we  have  mentioned  also  make  their  appearance  in  time. 
The  hand-writing,  in  turn,  presents  peculiarities  resembling  those  of  the 
speech.  The  tremor,  ataxia,  and  jerkiness  are  variously  shown  in  the  forma- 
tion of  the  letters,  whilst  the  elision  of  letters,  syllables  and  words,  and  the 
fragmentary  arrangement  of  the  sentences  in  like  manner  indicate  cortical 
involvement. 

Seizures,  The  gradual  and  progressive  course  of  paretic  dementia  may  be 
interrupted,  as  we  have  seen,  by  sudden  convulsive  attacks  or  paralytic  seiz- 
ures. Sometimes  these  attacks  resemble  ordinary  apoplexy.  At  other  times 
they  strongly  resemble  epilepsy.  No  sharp  lines  can,  however,  be  drawn 
between  the  so-called  apoplectirorm  and  epileptiform  attacks,  as  convulsions 
and  paralysis  may  be  present  in  both.  The  apoplectiform  attacks,  however, 
are  characterizecl,  as  a  rule,  by  more  or  less  marked  loss  of  consciousness, 
accompanied  by  some  form  of  paralysis,  most  frequently  a  hemiplegia,  and 
by  relaxation  of  the  sphincters.  In  an  epileptiiorm  attack  consciousness 
may  or  may  not  be  lost,  but  there  is  present  a  more  or  less  marked  convul- 
sion, which  may  or  may  not  be  followed  by  local  paralysis.  As  a  rule,  the 
apoplectiform  attacks  occur  either  during  the  initial  or  prodromal  period  or 
in  the  first  stage  of  the  established  disease,  although  they  may  occur  at  other 
periods.     The  epileptiform  convulsions  predominate  in  the  second  and  third 
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stages  of  the  established  disease,  although,  like  the  apoplectiform  oonvul- 
sions,  they  may  occur  in  the  earlier  periods.  It  is  not  unusual  to  find  in  a 
given  case  that  apoplectiform  seizures  occur  first,  and  are  later  replaced  by 
epileptiform  seizures. 

The  seizures  of  paretic  dementia  may  come  on  suddenly  and  without  warn- 
ing. At  other  times  they  are  preceded  by  a  more  or  less  marked  increase 
of  symptoms,  especially  insomnia,  restlessness,  excitement,  flushing  of  the 
face,  tremor  and  twitching  of  the  muscles,  and  sometimes  by  vertigo.  They 
present  also  all  degrees  of  severity,  being  sometimes  exceedingly  ^ght  and 
sometimes  profound.  Thus  the  epileptiiorm  convulsions  vary  from  attacks 
which  present  merely  the  severity  of  a  petit  mal  to  attacks  in  which  the  pa- 
tient is  for  many  hours  in  the  status  epilepticus.  The  majority  of  the  epilep- 
tiform attacks,  however,  resemble  an  epilepy  of  modem  severity.  The  con- 
vulsive movements  may  be  widely  difiused  over  the  body — that  is,  may  be 
^neral — but  more  frequently  they  involve  especially  the  face  and  arm,  or 
the  face,  arm,  and  leg  of  one  side ;  that  is,  they  are  more  or  less  unilateraL 
Sometimes  the  entire  seizure  is  limited  to  one  limb  or  to  a  single  group  of 
muscles,  and  it  may  thus  simulate  a  Jacksonian  epilepy.  Again,  it  is  not 
infrequent  for  a  convulsion  to  start  in  one  hand,  one  side  of  the  face,  or  in  a 
leg,  and  only  later  on  become  general.  Further,  the  attacks  do  not  recur  as 
does  epilepsy  ordinarily — i,  e,,  one  attack  now  and  then — but  the  seizures 
come  on,  as  it  were,  in  groups,  though  also  at  irregular  intervals.  One  seizure 
is  rapidly  followed  by  another,  until  the  patient  has  a  series  of  attacks,  with 
but  short  intervals  between  them.  Such  a  group  of  seizures  may  extend  over 
several  hours  or  days.  Having  occurred,  they  may  recur  very  shortly,  or 
after  a  more  or  less  prolonged  interval,  or  perhaps  never  again.  In  the 
slighter  epileptiform  seizures — those,  for  instance,  resembling  petit  mal — 
consciousness  may  not  be  appreciably  affected.  If  the  attack  oe  of  marked 
severity,  however,  consciousness  is  apt  to  be  lost.  It  should  also  be  stated 
that  those  attacks  in  which  a  series  of  seizures  occur  are  apt  to  be  followed 
by  paralysis  of  the  parts  that  were  most  violently  convulsed.  It  is  not  infre- 
quent to  note  distinct  paralysis  of  the  face  and  arm  and,  to  a  less  degree,  of  the 
leg  of  one  side.  Sometimes  conjugate  deviation  of  the  eyes  and  heaid  is  noted. 
At  other  times,  though  rarely,  crossed  or  alternate  hemiplegia  is  found ;  that 
is,  upon  one  side  there  may  be  ocular  paresis,  dilated  pupil,  strabismus,  ptosis, 
etc.,  and  upon  the  other  paralysis  of  the  leg  and  arm.  It  may  also  happen 
that  during  a  series  of  seizures  the  limbs  of  one  side  may  be  in  a  condition 
of  tonic  spasm. 

Paralysis,  it  must  be  remembered,  does  not  necessarily  follow  an  epilepti- 
form seizure.  Further,  the  degree  of  paralysis  is  very  variable.  It  b  nre- 
quently,  but  not  always,  related  to  the  intensity  of  the  seizure.  It  is  most 
marked  immediately  after  the  attack.  Subsequently  it  gradually  disappears. 
Convulsive  jerks,  and  twitchings  may  persist  for  some  hours,  and  even  days, 
in  the  affected  limbs.  In  the  typical  apoplectiform  attack  convulsive  move- 
ments do  not  occur.  However,  it  is  not  infrequent  to  find  some  indications 
of  their  presence.  The  hemiplegia  following  an  apoplectiform  attack  per- 
sists, as  a  rule,  for  several  days ;  sometimes  traces  oi  it  never  altogether  dis- 
appear. At  times  a  temporary  aphasia  is  present.  Both  after  apoplectiform 
and  epileptiform  attacks  the  patient  is  dull,  heavy,  somnolent,  and  usually 
presents  a  rise  of  temperature.  The  thermometer  may  indicate  a  rise  of  4**  or 
5°  F.  above  normal.  Sometimes  fever  is  noted  for  a  brief  period  preceding  the 
attack.  It  is  also  noteworthy  tliat  the  temperature  in  the  axilla  of  the  paralyzed 
side,  on  the  side  which  was  most  convulsed,  is,  as  a  rule,  somewhat  higher  than 
the  axillary  temperature  of  the  oj)p()site  side.  Every  now  and  then,  aft^r  an 
apoplectiform  seizure,  bed-sore,  acute  decubitus,  occurs  on  the  paralyzed  side. 
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It  also  happens  that  the  seizures  occur  unaccompanied  either  by  convul- 
sive movements  or  by  loss  of  consciousness,  there  being  simply  a  sudden 
attack  of  paralysis.  Again,  instead  of  there  being  a  clonic  convulsion  there 
may  be  a  tonic  spasm  of  the  muscles  of  the  head  and  trunk,  the  head  being 
depressed  into  the  pillow  and  the  neck  and  shoulders  raised,  oposthotonus 
being  simulated.  Sometimes  other  fixed  positions  are  assumed  by  the  patient. 
These  attacks  are  aptly  termed  tetaniform^  seizures.  The  reader,  further, 
will  not  be  surprised  when  he  learns  that  in  some  patients,  more  especially 
among  women,  the  convulsive  attacks  occur  which  closely  resemble  hysteria, 
and  these  are  known  as  hysteriform'  seizures. 

The  various  forms  of  seizures  occurring  duringparesis  cannot  be  sharply  sepa- 
rated from  each  other.  Besides,  great  variations  may  be  met  with.  How- 
ever, their  influence  upon  the  course  of  the  disease  is  similar,  no  matter  what 
their  form.  It  is  noted  that  after  a  seizure,  all  of  the  symptoms  presented 
by  the  patient  become  accentuated.  This  is  true  not  only  of  the  tremor, 
weakness,  and  ataxia,  but  also  of  the  various  mental  phenomena.  Some- 
times, as  we  will  see,  these  seizures  are  the  first  sign  of  the  terminaton  of  a 
remission. 

(c)  Sensory  Symptoms.  Cutaneous  sensibility  is  rarely  much  modified  in 
the  early  periods.  Sometimes  pricking  and  formication  of  the  skin  are  com- 
plained of.  Hypersesthesia  is  every  now  and  then  noted.  Later  on,  however, 
there  is  a  distinct  lessening  in  cutaneous  sensibility,  the  patient  paying  but 
little  attention,  in  the  advanced  stages,  to  pricks,  pinches,  oruises,  or  injuries 
of  the  surface.  This  loss  is,  as  a  rule,  more  marked  about  the  feet  and  legs 
than  elsewhere,  and  more  marked  about  the  arms  than  about  the  face.  These 
statements  appear  to  be  true  not  only  of  tactile  sensibility,  but  also  largely  of 
the  sensibility  to  pain  and  temperature. 

The  sense  of  taste  is,  probably,  judging  from  the  actions  of  the  patient, 
sooner  or  later  lost  or  pervert^,  as  witness  the  eating  of  filth  and  excre- 
ment. Smell  also  appears  to  suffer  in  a  similar  way.  As  regards  hearing, 
hypersesthesia  may  be  noted  in  the  earlier  periods,  and,  later,  more  or  less 
marked  loss  of  hearing. 

Vision  also  suffers.  Examination  shows  that  there  is  a  more  or  less  marked 
loss  of  vision  both  for  form  and  color.  Indeed,  amblyopia,  loss  of  color 
sense,  or  amaurosis  may  be  noted  early  in  the  case.  In  a  patient  recently 
under  the  observation  of  the  writer  partial  reversal  of  the  color  fields  was 
noted  during  the  prodromal  period.  Examination  of  the  fundus  of  the  eye 
reveals  in  the  advanced  stages  more  or  less  degeneration  and  atrophy  of  the 
optic  nerve.  The  pupils  are,  as  we  have  seen,  during  the  early  periods  apt 
to  be  contracted  and  spastic,  though  later  on  dilated,  sometimes  equally  so. 
Frequently  they  are  oval  or  ovoid,  or  present  other  irregularities  of  shape. 
Generally  the  iris  is  either  sluggish  or  absolutely  immobile  to  light  stimulus. 
Various  external  ocular  palsies  may  be  noted  giving  rise  to  some  form  of  stra- 
bismus, or  sometimes  to  a  partial  ptosis.     Nystagmus*  has  also  been  observed. 

In  addition  to  the  vanous  disturbances  of  general  and  special  sensibility 
there  are,  it  will  be  remembered,  various  abnormal  sensations  present  in  pare- 
sis, such  as  the  dazed  and  confused  feelings  in  the  head,  the  headache,  the 
neuralgia  and  ataxic  pains  of  the  initial  period,  and  also  the  various  abnor- 
mal visceral  sensations  noted  in  the  established  disease. 

(d)  General  Somatic,  Trophic,  and  Visc^eral  Symptoms.  The  cir- 
culation, in  the  larger  number  of  cases  of  paresis,  presents  an  increased  arte- 
rial'tension.     Examination  of  the  heart  generally  reveals  an  accentuation  of 

»  Mickle  :  loc.  cit.  2  loc.  cit. 

^  Ballet :  Progi^s  M6d.,  1898,  2  s.  zvii.  488. 
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the  second  sound.  The  pulse-rate  is  not  markedly  changed.  Rarely  it  is 
slower  than  normal.     More  frequently  it  is  slightly  increased. 

The  respiration  presents  no  special  change,  save  that  in  advanced  caseB 
disordered  rhythm  may  now  and  then  be  observed — a  rhythm  which  may 
closely  resemble  that  o^  Cheyne-Stokes  r^iration. 

Digestion  as  a  rule  is  well  preserved.  Decided  eastric  or  intestinal  symp- 
toms are  absent,  save  perhaps  in  the  third  stage  when  diarrhoeas  may  occur. 
Often,  too,  in  the  third  stage  the  movements  contain  undigested  food  or 
there  may  be  evidence  of  mucous  colitis  or  ulceration  of  the  boweL  Hemor- 
rhages from  the  bowl  also  occasionally  occur. 

The  secretions  are  more  or  less  changed.  This  is  especially  true  of  the 
urine.  The  latter  presents  a  condition  which  is  apparently  related  to  the 
altered  nutritive  processes  which  obtain  in  the  patient.  From  the  studies 
that  have  been  made,  it  appears  that  during  the  earlier  stages,  in  keeping 
with  the  general  increased  activity  and  restlessness  of  the  patient,  the  urea 
and  chlorides  are  increased  in  amount.  Later  on,  as  the  dementia  and  the 
inactivity  increases,  these  constituents  diminish  in  amount.  This  is  notably 
the  case  in  the  last  stage  of  the  disease.  The  phosphates  present  a  variable 
condition ;  they  are  often  increased  in  the  melancholic  and  lessened  in  the 
exalted  and  maniacal  phases  of  the  disease.  Diminution  is  more  marked  in 
the  second  and  third  stages.  The  urates  also  appear  to  undergo  diminution 
with  the  other  solids  of  the  urine  as  the  disease  aavances.  Albumin  is  found 
infrequently.  It  is,  however,  at  times,  discovered  after  a  convulsive  seizure. 
Very  rarely  sugar  has  been  found.  Klippel  and  Servaux  have  also  found 
peptone,  and  at  times  acetone.^ 

The  function  of  perspiration  is  also  modified  in  various  ways.  Sometimes 
there  is  a  dryness  of  the  hands  and  other  portions  of  the  body,  or  there 
may  be  a  clammy  sweat,  or  the  skin  may  have  a  greasy  feeling.  Sometimes 
excessive  sweating  occurs,  and  when  this  b  the  case  it  is  generally  local  or 
unilateral.  Sometimes  the  skin  of  certain  regions  looks  dull  and  darkened  in 
hue.     This  is  every  now  and  then  observed  about  the  temples  and  forehead. 

The  saliva  seems  sometimes  to  be  increased.  However,  the  drooling  ob- 
served in  advanced  cases  does  not  depend  upon  an  increased  secretion.  The 
latter  is  merely  apparent. 

Various  general  nutritive  changes  occur  in  paresis.  In  the  prodromal  and 
first  stage  of  the  disease  the  patient  frequently  loses  in  weight,  though  later 
on,  as  he  becomes  less  active,  increase  in  weight  occurs,  the  patient  accumu- 
lating a  soft,  fiabby  fat.  In  the  latter  part  of  the  second  stage  and  in  the 
third  stage,  however,  he  again  loses  in  weight.  Numerous  exceptions  to  this 
rule  obtain.  An  examination  of  the  blood  reveals  a  moderate  degree  of 
leucocytosis  with  reduction  in  the  percentage  of  haemoglobin,  changes  which 
cannot  be  considered  as  of  much  significance. 

The  temperature  in  paresis,  though  the  disease  is  essentially  afebrile,  may 
present  various  fluctuation  from  the  normal.  Thus  it  is  noted  that  a  rise  oi 
temperature  generally  occurs  at  the  time  of  and  following  a  convulsive  or 
apoplectiform  seizure  or  a  maniacal  paroxysm.  Slight  seizures,  however, 
may  occur  without  any  rise  taking  place.  Again,  an  occasional  rise  may 
occur  independently  of  any  seizure  or  disturbance  whatever.  The  tendency 
to  rise  of  temperature  is  seen  more  especially  in  cases  pursuing  a  very  rapid 
course.  Peterson  and  Lana:don,'  who  have  studied  the  temperature  in 
twenty-five  cases,  conclude  that  when  unusual  variations  occur  in  paretics 
their  cause  must  be  sought  for  in  conditions  other  than  the  paralytic  de- 
mentia itself,  for  example,  pneumonia,  bed-sores,  etc. 

1  Gaz.  M6d.,  1894,  No.  34.  >  Journ.  Nervous  and  Mental  Dis.,  1898.  xx.  74a 
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We  have  just  alluded  to  the  general  appearance  assumed  by  the  skin  in 
speaking  of  the  perspiration.  In  addition  to  various  signs  of  dryness  and 
atrophy,  other  enanges  due  to  perversion  of  the  sweat  or  oil  glands,  local 
tropnic  disorders,  blebs,  herpetic  eruptions,  and  ulcers  may  make  their  ap- 
pearance. They  occur,  as  we  have  seen,  more  frequently  in  the  second  and 
third  stages  of  the  diseases.  The  bed-sores,  which  we  have  mentioned,  may 
be  due  to  the  pressure  of  the  buttocks  or  other  portions  of  the  body  upon  the 
bed,  but  more  frequently  they  are  trophic  in  character  and  occur  inde- 
pendently of  pressure.  In  this  connection,  also,  we  should  mention  the 
perforating  ulcer  which  is  now  and  then  found  on  the  ball  of  the  foot.  It 
IS  a  deep  trophic  ulcer,  which  is  also  found  in  other  organic  affections,  more 
especially  locomotor  ataxia  More  or  less  marked  evidences  of  vasomotor 
weakness  may  be  presented  by  the  skin.  Thus  idche  ctrebrah  is  some- 
times very  readily  elicited.  If  a  stroke  be  made  with  the  finger  over  the 
skin,  a  red  streak  and  sometimes  slight  swelling  follow.  At  other  times 
this  vasomotor  weakness  is  so  great  as  to  lead  to  the  actual  escape  of  blood 
from  the  vessels.  The  skin  of  paretics  and  the  tissues  generally  bruise  very 
easily,  so  that  subcutaneous  and  other  ecchymoses  are  not  uncommon.  Not 
infrequently  punctiform  hemorrhages  are  noted  in  the  skin,  and  at  other 
times  purpuric  spots  and  blotches.  Sometimes,  indeed,  the  extravasation  is 
more  marked  and  is  accompanied  by  swelling,  as,  for  example,  about  the 
ankles,  knees,  popliteal  spaces,  and  elbows.  The  mucous  membranes  also  show 
evidences  of  the  same  vasomotor  paralysis  in  the  later  stages,  and  hemor- 
rhages may  occur  from  them,  e,  g.,  epistaxis,  hsematemesis,  hemorrhage  from 
the  bowel  and  metrorrhagia.  At  times,  and  doubtless  owing  to  the  same 
loss  of  vasomotor  control,  hfiematuria  may  be  noted,  or  hemorrhagic  extra- 
vasation may  occur  on  the  surface  of  the  pleura  or  in  the  substance  of  the 
lung. 

Among  the  most  interesting  angio-paralytic  phenomena  met  with  is  hsema- 
toma  of  the  ear.  Without  apparent  cause,  extravasation  of  blood  takes 
place  in  the  fibrous  tissue  and  beneath  the  skin  of  the  auricle,  and  may 
oecome  very  extensive.  The  swollen  ear  is  dark  or  reddish-blue  in  color, 
though  at  times,  and  especially  in  a  recent  case,  the  color  may  be  much 
lighter.  As  a  rule,  after  the  extravasation  has  reached  its  limit,  reabsorp- 
tion  takes  place,  followed  by  more  or  less  deformity  of  the  cartilage  of  the 
ear.  In  rare  cases,  where  the  exudation  is  enormous,  rupture  may  take 
place.  In  other  instances,  again,  suppuration  may  occur,  though  this 
also  is  rare.  Curiously  enough,  the  left  ear  is  more  frequently  afiected  than 
the  right,  and  males  suffer  more  frequently  than  females.  Othsematoma 
occurs,  it  must  be  remembered,  in  other  insanities  and  in  other  nervous  dis- 
eases, and,  indeed,  may  occur  independently  of  either  of  these  conditions. 

Trophic  changes  are  also  observed  in  some  of  the  deeper  tissues ;  thus  the 
muscles  may  bruise  very  easily,  or  spontaneous  hsematomata  may  occur  in 
fhem  just  as  they  occur  elsewhere.  Greneral  muscular  wasting  may  also 
take  place,  and,  indeed,  is  not  infreauent  in  the  later  stages  of  the  disease. 
However,  in  rare  cases,  true  muscular  atrophy  may  occur  in  various  situa- 
tions due  to  lesions  within  the  cord.* 

Trophic  changes  occur  also  at  times  in  the  bones.  The  ribs  and  long 
bones  generally  may  become  very  brittle,  so  that  slight  falls  or  blows  result 
in  fractures,  'fropfiic  changes  in  the  joints  are  also  occasionally  met  with, 
the  changes  being  in  every  way  similar  to  those  found  in  locomotor  ataxia 
(see  p.  639),  and,  like  the  latter,  are  doubtless  dependent  upon  lesions  of  the 
spinal  cord.     We  find  them,  as  may  be  expected,  in  cases  of  the  ascending 

1  Joffiroy  :  BuUetin  M«d.,  1894,  viU.  533. 
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type,  that  is,  in  which  the  spinal  antedate  the  cerebral  symptoms.    Extensive 
disorganization  and  deformity  may  ensue  without  the  least  symptom  of  pain.' 

Remissions.  In  many  cases  oi  paretic  dementia,  periods  occur  in  which 
the  patient  is  comparatively  free  from  his  delusions — periods  in  which  he 
seems  to  have  made,  for  the  time  being,  more  or  less  of  a  recovery.  This  is 
one  of  the  most  interesting  facts  connected  with  the  disease.  Remissions  are 
exceedingly  important  from  a  diagnostic  point  of  view,  especially  when  we 
reflect  that  they  may  occur  in  the  prodromal  period.  It  not  infrequently 
happens  that  a  patient  in  this  period  presents  signs  of  the  disease  in  the 
afternoon  or  evening,  but  presents  nothing  that  is  conclusive  the  next  morn- 
ing. At  such  times  an  examination  may  reveal  no  symptoms,  with  the 
possible  exception  of  certain  physical  signs,  such  as  slight  tremor,  ine- 
quality of  the  pupils,  and  the  like.  Even  these  may  be  in  abeyance.  As 
evening  appears,  the  symptoms  again  return  and  may  be  pronounced. 
Similar  in  character  to  these  brief  diurnal  remissions  observed  in  the  pro- 
dromal period  are  the  more  prolonged  remissions  noticed  in  the  establisned 
disease.  These  may  vary  from  a  few  days  to  months,  or  even  years.  On 
examining  a  patient  in  a  period  of  remission  various  symptoms  become 
apparent  whicn  prove  that  although  better  he  is  not  well.  It  is  found,  for 
instance,  that  tremor  of  the  lips  or  inequalty  of  the  pupils,  though  less 
marked,  persists ;  and  that  the  speech,  though  not  mucn  improved,  is  not 
the  speech  of  a  man  in  health.  Similarly,  the  mental  faculties  may  betray 
slight  weakness  or  impairment.  An  interesting  fact  in  regard  to  remissions 
is  that  the  psychic  phenomena  may  recede  while  the  physical  signs  remain 
pronounced.  It  is  said  that  the  reverse  also  occurs;  that  is,  more  or  less 
marked  disappearance  of  the  motor  with  persistence  of  the  mental  symptoms. 

The  occurrence  of  a  remission  in  a  patient  may  bring  before  the  alienist  a 
difficult  problem.  The  question  always  arises,  "Should  such  a  patient  be 
dismissed  from  the  asylum  in  which  he  has  been  confined?"  Basing  our 
opinion  upon  the  fact  that  the  remission  is  always  more  apparent  than  real, 
that  the  patient  although  better  is  far  from  well,  and  that  the  disease  will 
sooner  or  later  resume  its  progressive  course,  dismissal  from  the  asylum 
should  be  resisted,  unless  the  period  of  remission  has  persisted  for  a  year  or 
more.  Even  then  the  patient  should  be  committed  to  the  care  of  an  attend- 
ant or  a  faithful  relative,  and  constant  supervision  should  be  practiced. 
Mendel  thinks  the  patient  should  be  retained  in  the  asylum  three  or  four 
years.  It  must  be  remembered  that  such  patients  are  utterly  unfit  to  with- 
stand even  the  ordinary  strains  of  life,  and  that  by  improper  management  the 
period  of  remission  may  be  suddenly  terminatea,  the  disease  then  resuming 
its  sway  with  renewed  intensity.  Furthermore,  these  patients  are  as  little  to 
be  trusted  in  transacting  business  or  performing  some  serious  duty,  e,  ^.,  the 
making  of  a  will,  as  they  were  during  the  height  of  the  disease.  In  other 
words,  a  paretic  in  the  period  of  remission  cannot  be  regarded  as  possessing 
le^l  responsibility. 

in  connection  with  remissions  a  curious  fact  remains  to  be  stated.  Not 
infrequently  they  follow  and  are  apparently  caused  by  severe  traumata,  acute 
illness,  or  profuse  suppuration.  Even  recoveries  have  been  attributed  to 
such  factors.  Among  them  we  may  mention  erysipelas,  burns,  abscesses, 
and  fractures. 

Dnration.  A  nunil)er  of  factors  influence  the  duration  of  paretic  dementia. 
First  among  these  is  the  form  which  the  disease  assumes.     It  is  well  known 

1  The  writer  is  unable  to  confirm  the  statement  of  Reffis  that  the  xypbold  appendix  becomes  "  de> 
pressed,  elongated,  and  incurved  toward  the  abdomen.  A  large  number  of  cases  examined  at  the 
rhiladelphia  Hospital  failed  to  reveal  conditions  other  than  the  variations  met  with  in  normal 
individuals.    These  are  admittedly  considerable. 
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that  the  expansive  form  pursues  a  more  rapid  course  than  the  depressive 
form,  while  the  simple  demented  form  pursues  the  slowest  course  of  all. 
Secondly,  the  duration  is  markedly  influenced  by  the  sex  of  the  patient.  It 
is  decidedly  longer  in  women  than  in  men.  Thirdly,  all  factors  of  a  violently 
disturbing  character,  such  as  apoplectiform  and  epileptiform  seizures,  espe- 
cially if  the  latter  be  severe  and  frequently  repeated,  as  well  as  the  occur- 
rence of  maniacal  attacks,  greatly  hasten  the  course  of  paretic  dementia. 
Fourthly,  all  factors  that  subdue  and  quiet  the  patient,  sucti  as  asylum  life, 
and,  especially,  the  occurrence  of  remissions,  more  or  less  prolong  the  disease. 
Visceral  complications,  according  to  their  nature  and  degree,  also,  of  course, 
influence  the  duration. 

It  is  difiicult,  for  the  above  reasons,  to  make  average  statements  as  to  the 
duration  of  the  disease.  Suffice  it  to  say  that  males  generally  die  within  two 
or  three  years,  females  within  three  or  four  years,  while  the  great  majority 
of  all  cases  die  within  five  years.*  Cases  are  occasionally  met  with  in  which 
the  symptoms  pursue  a  furibund  course,  the  patient  dying  at  the  end  of  a 
few  months.  Even  here,  however,  we  should  Dear  in  mina  the  diflSculty  of 
determining  the  time  at  which  the  disease  actually  began.  The  duration  may 
in  reality  be  longer  than  at  first  appears.  Again,  cases  are  occasionally 
reported  in  which  the  course  is  exceedingly  long.  In  these  instances  it  not 
infrequently  happens  that  the  initial  symptoms  are  spinal,  and  that  the  latter 
antedate  the  actual  development  of  the  cerebral  symptoms  by  months  and 
years. 

Pathology  and  Pathological  Anatomy.  As  already  stated,  paretic  dementia 
is  an  aflection  which,  more  than  any  other  of  the  insanities,  presents  tan^ble 
lesions.  The  lesions  affect  at  times  the  skull,  always  the  membranes,  and  the 
brain  itself.  It  is  exceedingly  probable,  however,  that  even  here  they  are 
terminal  in  character. 

With  the  exception  of  rare  cases  dying  from  intercurrent  disease  at  a  very 
early  period,  the  changes  are  both  ^ross  and  microscopic.  Among  them  is  a 
chronic  leptomeningitis,  which  is,  however,  distinguished  from  other  forms 
of  meningitis  by  the  fact  that  the  inflamed  and  thickened  membrane  is  ad- 
herent to  the  cortex.  When  the  attempt  is  made  to  strip  off*  the  pia  arach- 
noid a  portion  of  the  cortex  is  always  removed  with  it,  the  lesion  being 
really  one  of  meningo-encephalitis.  These  changes  in  the  soft  membranes 
are  generally  most  pronounced  over  the  parietal  and  frontal  lobes.  The 
other  portions  of  the  brain  appear  to  suffer  at  a  slightly  later  period.  The 
change  is  sometimes  accentuated  over  the  occipital  lobes.  Sometimes  it  is 
irregularly  distributed,  but  this  is  the  exception. 

Chronic  inflammatory  changes  are  not  limited  to  the  soft  membranes,  but 
in  a  large  number  of  cases  they  also  involve  the  dura.  The  latter  is  fre- 
quently thickened.  Sometimes  the  internal  layer  suffers  alone.  Sometimes 
both  layers  are  affected.  The  change  in  the  internal  layer  is  not  limited  to 
mere  thickening.  It  is  frequently  accompanied  by  spontaneous  hemorrhagic 
exudations.  The  latter  frequently  recur,  and  are  often  so  extensive  as  to 
give  rise  to  large  cysts.  This  condition  is  known  variously  as  hsematoma  of 
the  dura  mater,  arachnoid  cyst,  or  hemorrhagic  pachymeningitis.  It  has 
already  been  discussed  (see  page  351).  If  the  change  involves  the  external 
layer  of  the  dura  we  notice,  upon  removing  the  calvarium,  that  it  is  very 
aciherent,  and,  further,  on  examining  the  cut  surface  of  the  bone,  we  are  apt 
to  find  that  its  density  is  \Qr\  much  increased ;  in  other  words,  that  there  has 
been  more  or  less  loss  of  diploic  structure.    It  may  also  be  increased  in  thick- 

1  In  Hougberg's  cases,  one  hundred  and  seven,  the  duration  varied  from  three  months  to  seven 
years.    Loc.  clt. 
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ue88,  and  sometimes  this  bony  overgrowth  is  accentuated  in  certain  places,  so 
as  to  give  rise,  here  and  there,  to  exostosis.  Even  the  scalp  may  take  part  in 
this  general  thickening  of  tissue,  so  that  it  seems  more  aense  and  tougher 
than  normal.  Exceptionally,  instead  of  osseous  h3rperplasia,  we  may  find 
atrophy. 

Tne  surface  and  the  meshes  of  the  pia  arachnoid  are  oedematous.  The 
convolutions  are  shrunken,  especially  over  the  motor  and  adjacent  areas. 
The  fissures  are  open  and  sometimes  gaping.  The  disease  process  does  not 
by  any  means  limit  itself  to  the  cortex.  It  invades  the  brain  tissue  as  a 
whole.  We  notice  that  the  latter  is  softer  than  normal,  and  that  the  cut 
surface  is  more  moist  than  it  should  be.  Here  and  there  also  we  see  gaping 
spaces,  in  which  bloodvessels  lie  loosely,  and  when  we  turn  to  the  ventricles 
we  find  more  or  less  evidence  of  chronic  inflammation  of  the  linine  mem- 
brane ;  that  is,  an  ependymitis.  The  surface  of  the  ventricles  is  vehrety  or 
granular,  while  the  cavities  are  enlarged  and  contain  an  excess  of  cerebro- 
spinal fluid.     Not  infrequently  they  are  much  dilated. 

As  might  be  expected,  loss  of  substance  is  readily  demonstrated  on  weigh- 
ing the  brain.  For  instance,  in  thirteen  autopsies  made  by  the  writer  at  the 
State  Hospital  at  Norristown,  the  average  weight  of  nine  male  paretic  brains 
was  merely  41.8,  and  of  four  female  paretic  brains  only  37.1  ounces. 

Early  in  the  history  of  the  case  these  great  nutritive  changes  appear  to  be 
accompanied,  or  perhaps  initiated,  by  marked  disturbances  in  botn  the  vascu- 
lar ana  lymphatic  supply  of  the  brain.  The  vascular  appear  to  precede  the 
lymphatic  changes,  and  we  have  every  reason  to  believe  ttiat  they  consist  in  a 
passive  paralytic  hyperemia.  Soon  both  bloodvessels  and  brain  tissue  are 
profoundly  affected.  Changes  appear  in  the  connective  and  neurogliar  ele- 
ments. Not  only  do  the  nuclei  in  the  capillary  walls  increase,  but  the  nuclei 
in  the  immediate  neighborhood  of  the  vessels  multiply.  This  is  also  true  of 
the  larger  elements  of  the  neuroglia,  the  cells  of  Deiters,  which  become  so 
numerous  and  so  enlarged  as  to  attract  special  attention.  Their  appearance 
is  so  striking  that  they  have  received  a  cnaracteristic  name,  that  or  "  spider 
cells."  Very  frequently  a  direct  connection  between  the  vascular  sheath 
and  a  spider  cell  can  be  traced.*  As  a  matter  of  course  such  a  chronic 
inflammatory  process  means  sooner  or  later  interference  with  the  perivascular 
spaces ;  and  this  is  the  more  significant  when  we  remember  that  these  peri- 
vascular spaces  are  the  only  lymph  channels  within  the  brain. 

As  a  result  of  the  general  proliferation  of  the  connective  tissue  and  neu- 
rogliar elements  and  of  the  consequent  lymphatic  obstruction,  and  also  pri- 
marily, the  nerve-cells  sooner  or  later  sufler.  They  exhibit  such  evidences 
of  change  as  granular  and  pigmentary  degeneration,  atrophy,  and  loss  of  cell 
processes.  W  hat  the  obstruction  of  the  lymph  path  means  to  the  nerve-cell, 
we  can  perhaps  understand  when  we  reflect  that  the  lymph  space  within 
which  it  lies,  the  periganglionic  space,  is  merely  tributary  to  the  perivascu- 
lar space,  and  if  the  latter  be  obstructed  dilation  of  the  periganglionic  space 
must  sooner  or  later  supervene.  Like  the  nei-ve-cells,  the  nerve-fibres  un- 
dergo atrophy  and  destruction  especially  in  the  region  of  their  cortical  dis- 
tribution. 

As  might  be  anticipated  from  the  paralysis  of  the  limbs,  which  becomes 
more  ana  more  marked  as  the  disease  progresses,  and  which  is  so  often  ac- 
companied by  a  late  oncoming  contracture,  we  find  in  many  cases  evidences 
of  a  descending  degeneration  in  the  motor  pathways.  This  is  every  now  and 
then  seen  well  marked  in  the  lateral  columns  of  the  spinal  cord.  In  those  cases 
of  paresif*,  on  the  other  hand,  which  begin  with  symptoms  resembling  locomo- 

1  The  lymph-connectiTe  system  of  Bevan  Lewis. 
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tor  ataxia — ^the  ascending  form — ^we  find  degenerative  changes  in  the  pos- 
terior columns.  The  cord  may  also  reveal  other  degenerative  changes,  e.  g., 
relative  increase  of  the  neuroglia  and  connective-tissue  elements,  thickening 
of  the  pia  and  arachnoid,  and  of  the  vessel  walls,  though  these  are  rarely  ii 
ever  so  marked  as  in  the  brain.  Degenerative  changes  are  also  noted  in  the 
basal  ganglia,  in  the  medulla,  and  even  in  the  cerebellum.  In  many  cases 
they  are  also  found  in  the  peripheral  nerves.  They  are  noted  in  the  optic 
nerve  during  life,  and  have  also  oeen  observed  in  other  cranial  nerves,  though 
it  must  be  admitted  rather  rarely.  Similar  changes  have  been  found  by 
various  authors  in  the  spinal  and  even  in  the  sympathetic  nerves. 

The  facts  here  briefly  enumerated,  while  very  suggestive,  leave  the  actual 
cause  of  paretic  dementia  an  open  question.  That  some  other  cause  than 
simple  nervous  overstrain  is  at  work  there  can  be  no  doubt.  If  nervous  over- 
strain were  the  essential  factor  it  is  difficult  to  understand  why  a  neun»- 
thenia — in  one  of  its  graver  forms  perhaps — should  not  ensue  rather  than 
this  strange  disease.  We  cannot  avoid  the  &ct  that  the  ordinary  result  of 
overwork,  even  when  the  latter  has  been  very  marked,  is  in  reality  a  simple 
neurasthenia,  although  this  may  be  terminal  in  form  (see  page  77).  Again, 
on  the  theory  of  simple  nervous  overstrain,  it  is  difficult  to  explain  the  rela- 
tive immunity  of  certain  races,  as,  for  instance,  the  Jewish.  It  is  not  im- 
probable that  in  the  production  of  paresis,  agents  are  at  work  akin  to  those 
which  probably  produce  locomotor  ataxia  and  other  system  or  tract  degenera- 
tions, and  though  our  knowledge  in  this  field  is  as  yet  extremely  limited  and 
is  confined  to  a  few  facts,  such  as  the  relation  of  cord  degenerations  to  per- 
nicious ansemia  and  various  cachexias,  enough  is  suggested  to  make  it  plaus- 
ible that  profound  disturbances  in  the  constitution  of  the  blood,  chemical 
rather  than  morphological  (for  example,  the  presence  of  some  autotoxine  or 
of  the  toxine  of  some  pre-existent  infectious  disease  as  syphilis),  may  be  the 
initial  cause.  The  theory  of  a  toxine  is  adopted  by  Bannister,'  who  holds 
that  paretic  dementia  is  a  toxine  disease,  the  toxine  being  generally  the  syphi- 
litic poison  ;  that  it  acts  directly  on  the  brain  and  that  syphilis  is  therefore 
not  a  predisposing  but  an  exciting  cause.  A  similar  view  is  held  by  Morel- 
Lavali^.' 

Two  opposing  theories  are  held  at  present  in  regard  to  the  nature  of  the 
pathological  process :  first,  that  the  disease  is  primarily  an  interstitial  inflam- 
mation, and,  second,  that  it  is  primarily  a  parenchymatous  afiection.  The 
first  view  has  been  advocated  especially  by  Mendel.  He  holds  that  the  dis- 
ease begins  in  the  vascular  apparatus  and  rapidly  involves  the  neuroglia,  the 
result  being  a  destruction  and  alteration  of  the  true  nerve  elements.  Men- 
del's reasons  (as  summarized  by  Da^nef )  are  as  follows  :  First,  the  dilata- 
tion of  the  capillaries  with  thickening  of  their  walls  and  proliferation  of 
their  nuclei;  second,  the  result  of  his  experiments  upon  dogs.  (MendeP 
some  years  ago  produced  chronic  hypersemia  in  the  brains  of  dogs  by  fasten- 
ing them  on  a  revolving  table,  with  their  heads  toward  the  periphery,  and 
subjecting  them  so  fastened  to  a  series  of  rapid  revolutions  for  a  number 
of  minutes  daily.  The  experiments  having  been  continued  for  a  number  of 
weeks  the  animals  were  killed  and  revealed  adherent  membranes,  thickening 
and  infiltration  of  vessel  walls,  and  proliferation  of  the  elements  of  the  neu- 
roglia.) Third,  the  initial  symptoms  are  such  as  suggest  vascular  disturb- 
ances, for  example,  vertigo  and  apoplectiform  attacks. 

The  view  that  paretic  dementia  is  primarily  a  parenchymatous  disease  is 
held  by  a  number  of  observers,  among  them  Tuczek  and  Dagonet,*  Schiitz, 

1  Bannister :  American  Journal  of  Insanity,  1893-(M,  p.  477. 

*  Revue  de  M6d..  Fevrler  1898.  p.  139.  *  Ann.  M6d.  Psych.,  Paris,  1898,  7  s.  xvli.  p.  895. 

*  Neurolog.  Centrabl.,  May,  1881.  »  Loo.  cit. 
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Joflfroy,^  and  Carter.*  Tuczek  and  Dagonet,  for  instance,  believe  that  the 
primary  lesion  is  in  the  nerve-fibres  without  any  antecedent  inflammation. 
Schiitr  also  takes  this  view  and  holds  that  the  disappearance  of  the  fibres  is 
to  be  considered  analogous  to  the  system  diseases  of  the  cord,  for  example, 
degeneration  of  the  lateral  or  posterior  columns.  If  paresis  has  existed  for 
a  long  time,  the  vascular  and  interstitial  changes  become  marked  and  obscure 
the  primary  lesions.  Joffroy  believes  the  sequence  of  the  pathological  changes 
in  general  paralysis  to  be  as  follows :  disintegration  of  the  myelin  of  the 
nerve-fibres,  secondary  vascular  changes,  and  finally  neurogliar  hyperplasia. 

Many  facts  relative  to  changes  in  the  cord  and  also  of  the  peripheral 
nerves  are  in  keeping  with  the  view  that  paresis  is  primarily  a  parenchyma- 
tous disease.  Of  special  value  are  the  studies  maae  by  Klippel.*  Kbppel 
states  that  the  cord  is  almost  invariably  afiected,  and  quotes  in  support  of  his 
statement  the  observations  of  Tuczek  and  Fuerstner.  In  twenty-two  of  Tuc- 
zek's  cases  only  one  presented  no  lesions  in  the  cord ;  in  Fuerstner's  cases, 
118  in  number,  cord  lesions  were  present  in  all.  In  his  own  cases,  Klippel 
found  the  cord  also  afiected.  His  general  conclusions  are  as  follows :  First, 
if  a  line  be  passed  transversely  through  a  cross-section  of  the  cord,  through 
the  canal  and  cutting  the  cord  into  equal  halves,  the  lesions,  as  far  as  the 
white  matter  is  concerned,  are  situated  in  the  posterior  half — in  the  crossed 
P3rramidal  tracts  with  difiusion  into  neighboring  areas  and  into  the  posterior 
-columns.  Second,  the  changes  in  the  lateral  columns  are  geneitdly  lees 
marked  than  in  secondary  degeneration  following  cerebral  lesion.  Third, 
the  posterior  columns  (although  the  changes  vary)  may  present  the  distinc- 
tive alterations  seen  in  tabes.  Fourth,  regarding  the  gray  matter,  the  lesions 
of  the  horns  are  frequent  and  may  attain  a  marked  degree.  Fifth,  all  lesions 
are  more  marked  in  the  cervical  and  dorsal  than  in  the  lumbar  region.  Sixth, 
the  lesions  present  a  certain  degree  of  difldision,  but  the  areas  which  escape 
are  quite  limited  to  the  anterior  and  antero-lateral  colunms.  They  have  a 
systemic  character  in  that  the  uninvaded  portions  are  always  the  same  and 
that  the  portions  involved  constitute  in  their  ensemble  a  physiological  system. 
Klippel  considers  the  histological  process  in  the  cord  to  consist,  first,  of  a 
degeneration  and  absorption  of  the  myelin  ;  secondly,  congestion  and  exuda- 
tion ;  thirdly,  secondary  inflammation.  He  separates  the  pathological  pro- 
cesses into,  first,  foci  of  myelitis  produced  directly ;  secondly,  dystrophy  of 
nervous  elements  which  is  dependent  upon  the  brain  lesions ;  then  follow  the 
vascular  and  connective-tissue  changes. 

The  case  reported  by  Joffroy,*  in  which  there  was  present  atrophy  of  the 
left  hand,  is  also  important,  there  being  atrophy  of  the  large  ceUs  of  the  left 
anterior  horn  of  the  cer\ncal  cord.  The  absence  of  the  changes  in  the  white 
matter  of  the  cord  makes  this  lesion  necessarily  a  primary  one.  Interesting 
in  this  connection  are  also  the  observations  of  Schiitz,  who  observed  disap- 
pearance of  the  nuclei  of  the  hypoglossal  and  facial  nerves. 

Regarding  the  pathology  of  the  tabetic  form  Joffroy*  records  an  interest- 
ing autopsy.  The  latter  revealed  lesions  of  the  posterior  columns,  but  not 
those  of  tabes.  The  posterior  roots  were  but  slightly  affected,  and  there  was 
atrophy  of  the  cells  oi  the  anterior  horns  and  Clark^s  column.  Marie^  points 
out  an  important  difference  between  the  spinal  lesions  of  the  tabetic  form  of 
paretic  dementia  and  the  lesions  of  locomotor  ataxia ;  namely,  in  the  former 
they  rise  within  the  cord,  /.  e.,  are  endogenous,  in  the  latter  they  begin  in 
the  posterior  roots,  r.  ^.,  are  exogenous.     Joffroy  maintains  that  true  tabes 

I  Bulletin  Med..  18^,  viii.  p.  532.  >  Brain,  xvl.  p.  393.  *  Quoted  by  Dagonet,  loc.  cit 

«  Klippel :  Archiv.  de  M^d.  Experiment,  et  d'Anatomie  Patholog.,  1894.  vi.  p.  76. 
^  Loc.  cit.  «  Xeurolog.  Centralbl.,  1894,  p.  664. 

7  Gaz.  des  Hdpitaux.  1894,  Ixvii.  p.  65. 
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Hv»  geccrnl  pnrnlysit^  but  rarely.     In  fiict,  he  regards  cases  that  sng- 
"i  %  enexiptctiee  as  merely  geueral  paralyEitt  with  tabetic  symptoms. 
■Ill  iHiiig  the  trequencv  of  the  disease  oi'  the  po»<terii)r  coUimtis  in  paresis, 
e  Mataptici  of  G.  Reuau^'  seem  conclueive.     Amon^  482  vauat,  it  occurred 
m  twt^ly--&ve,  and  of  these  fourteen  presented  t}-pical  tabes. 

ChjuigM  to  the  peripheral  nerves  and  muscles  nave  reeentlv  been  studied 
in  twelre  mmb  by  Campbell.'  He  found  fre(|uently  changes  in  the  nucleus 
«f  tbp  vagiw,  in  the  ascending  root  of  the  fifth,  and  rarely  in  the  phrenic 
Dorve.  In  the  spinal  nervee  he  found  interstitial  and  parenchymatoufl 
lerions.  The  anterior  roots  and  the  posterior  root*  between  the  ganglion 
attd  the  cord  presented  constant  changes.  The  Bplnal  ganglia  were,  as  a 
rate,  aonnal.  The  muscles  ahowed  fatty  degeneration  and  atrophy  and 
hrperplaflsof  theiianxiU-mnia  and  the  connective  tissue.  On  account  of  the 
cha^igeB  in  the  ))eripheral  nerves  Campbell  seeks  to  establish  a  relation  be- 
tweeo  genera]  paralysii;  and  the  primary  intrinsic  toxiemic  group  of  multiple 
aeoritio. 

The  relation  of  the  lesions  of  paresis  to  the  symptoms  seems  clear  as  regards 
>hic1o9 


the  motur,  sensory,  and  psychic  1o»es,  i.  e.,  the  palsies  and  dementia.  Hegord- 
ing  the  expansive  and  depressive  mental  stales,  "  the  hallucinations  of  the 
ojeoHethesie,"  it  is  perhaps  not  going  too  far  to  suppui^  that  they  are  the  out- 
cmne  of  toxic  substances  circulating  in  the  bloocl — substances  having  their 

fin  in  deranged  metabolism  of  the  tissues. 
he  epileptiform  and  apoplectiform  attack!^  iif  paresis  may  be  explained  in 
variiius  ways.     Thus,  Mickle'  holds  to  the  view  that  fluctuations  in  brain 


mrtn 
The 

pRCMire  represent  the  factors  in  paralytic  attacks — fluctuations  called  forth 

by  the  hindered  outflow  of  the  lymphatic  fluid.     This  will  happen  the  more 

«ily  the  more  intennely  the  wirtical  functions  are  damaged  liv  the  difliise 


dmippenmnce  of  uervotis  tiwue.  Neisscr*  holds  that  the  paralytic  attacks 
depentl  ui>fin  degenerations  of  the  cortical  areas.  Mendel,"  on  the  other 
Kan.i,  llii.ik-  rlut  tlh-  rau.-r  Is  dist.u'biio-o  nf  tl,,-  nivnliUion.  Mendel's 
Tiew  certainly  accords  best  with  the  clinical  findings. 

Finally,  regarding  the  remissions  of  paresis,  it  is  not  improbable  that  they 
are  the  result  of  the  opening  up  of  the  perivasular  spaces  and  the  temporary 
le^stablishment  of  the  lymph  outflow. 

Frofnodi.  The  prognosis  of  paretic  dementia  is  uniformly  un&vorable. 
A  few  cases  of  recovery,  it  is  true,  have  been  reported.  The  suspicion  is, 
however,  always  justified  that  such  cases  are  either  instances  of  mistaken 
diagnosis,  that  the  patient  really  suffered  from  brain  syphilis,  or  that  a  very 
prolonged  remission  was  mistaken  for. a  recovery.  The  disease  from  its  very 
nature  is  essentially  progressive,  and  a  fatal  termination  practically  inevi- 
table. 

DiMgaotiM.  In  the  very  beginning  of  the  disease  the  syinptoms  sometimes 
bear  a  superficial  resemblance  to  those  of  neurasthenia.  However,  the  actual 
pfnrchic  tottet  of  paresis  are  never  met  with  in  the  latter  disease.  In  paretic 
dementia,  in  addition  to  mere  weakness  and  irritability,  there  is  actual  loss 
of  memory,  loss  of  the  moral  sense,  lossof  theiestheticsenBe,  loss  of  judgment, 
of  the  sense  of  the  proprieties,  of  shame,  etc.  No  such  thing,  for  instance, 
u  a  careless  exposure  of  the  person  is  seen  in  the  neurasthenic.  There  is 
no  silly  lying,  no  thieving,  no  eroto-mania,  or  any  of  the  other  numerous 
Migmata  of  paresis.* 

When  the  symptoms  have  become  established  the  diagnosis  of  paretic 

■  gaoled  by  Marie,  loe.  dl.  >  Jouni.  Meni.  Scl .  ISM,  il.  IIT. 

•  BmlD.  ISaS,  iTi,  90.  •  Neurolog.  Centrolbl.,  ISM,  p.  6M. 
>  lUd.  dlKunloii. 

*  tot  Um  dllftmnik]  diacnoau  at  neurulbenla  the  reader  li  reftned  to  Chapter  II..  p.  77. 
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dementia  can,  as  a  rule,  be  made  with  ease ;  but  every  now  and  then  cases 
are  met  with  in  which  the  differentiation  from  diffiise  syphilis  of  the  cortex 
is  very  difficult  and  indeed  sometimes  impossible.  However,  both  in  their 
general  features  and  in  their  detailed  symptomatology  these  diseases  present 
important  differences.  These  differences  may  be  enumerated  as  follows : 
First,  In  paresis  the  course  of  the  disease  is  in  the  main  gradual  and  pro- 

fressive.  Though  here  and  there  it  may  be  interrupted  by  seizures  or  per- 
aps  by  a  remission,  it  is  steadily  onwiurd  toward  a  fatal  termination.  In 
syphilis,  on  the  contrary,  the  course  is  very  irregular.  Frequently  the 
very  first  symptom  that  is  noted  is  not  change  of  character  or  altered 
mental  action,  but  an  ocular  palsy  or  a  hemiplegia,  while  mental  symp- 
toms appear  only  later  on.  A^ain,  even  when  the  mental  symptoms  have 
been  established  they  may  suddenly  recede  and  marked  improvement  may 
take  place,  to  be  followed  after  some  irregular  interval  of  time  by  a  renewed 
accession  of  symptoms.  On  the  other  hand,  spontaneous  arrest  and  disap- 
pearance of  certain  symptoms  may  occur  together  with  the  sudden  appear- 
ance of  others  entirely  new.  As  opposed,  then,  to  the  more  or  leas  progres- 
sive course  of  paresis,  let  us  repeat  it,  we  have  in  syphilis  a  course  that  is 
decidedly  irregular.  At  times,  indeed,  the  changing  and  shifting  of  the 
symptoms  is  so  marked  as  actually  to  sug^t  hysteria. 

Second.  In  syphilis  symptoms  almost  mvariably  occur  pointing  to  focal 
and  more  or  less  limited  lesions  of  the  brain.  l!n  paresis  the  signs  point 
rather  to  diffiise  involvement.  On  the  side  of  syphilis,  we  note  such  symp- 
toms as  a  marked  dilatation  of  one  pupil,  a  marked  strabismus,  a  complete 
ptosis,  or  it  may  be  a  total  facial  palsy  of  one  side. 

Third,  Whilst  symptoms  resemoling  the  above  sometimes  occur  in  paresis, 
the  palsy  lacks  the  accentuation  or  completeness  seen  in  syphilis.  Total  palsy 
of  an  ocular  muscle,  such,  for  instance,  as  seen  in  complete  ptosis,  is  rarely  if 
ever  met  with  in  true  paresis.  In  the  latter  disease  the  ud  droops  ratner 
than  drops. 

Fourth,  In  syphilis  these  palsies  are  characterized  by  the  suddenness  with 
which  they  make  their  appearance,  and  by  the  fact  that  they  are  temporary, 
sometimes  transient,  in  duration. 

Fifth,  In  syphilis  the  physical  symptoms  as  a  rule  suggest  multiplicity  of 
lesions ;  such,  for  instance,  as  the  association  of  left  hemiplegia  with  aphasia. 

Sixth,  Some  of  the  detailed  motor  symptoms  so  common  in  paresis  are  but 
rarely  met  with  in  syphilis.  This  is  especially  true  of  tremulous  and  ataxic 
movements.  In  syphilis,  for  instance,  there  is  no  twitching  or  ataxia  of  the 
muscles  of  expression.  Tremor  of  the  lips  and  tongue  is  seldom  observed, 
and  when  met  with  is  much  less  pronounced  than  in  paresis. 

Seventh,  The  speech  disturbances  of  the  two  diseases  present  important 
differences.  In  paresis  they  are  apt  sooner  or  later  to  be  pronounced.  In 
syphilis,  on  the  other  hand,  speech  difficulties  may  be  but  slightly  marked. 
Again,  in  paresis  we  have  not  only  disturbances  of  the  cortical  centres,  but 
also  tremor  and  ataxia  due  to  involvement  of  the  centres  in  the  medulla. 

Eighth,  Syphilitic  dementia  and  paresis  also  differ  notably  as  regards  the 
character  of  the  delusions.  In  syphilis  mental  depression,  hypochondriasis, 
and  melancholia  are  the  rule,  while  the  expansive  mental  state  is  the  excep- 
tion. In  paresis,  as  we  have  seen,  the  reverse  obtains.  Again,  even  when 
expansive  delusions  do  occur  in  syphilis  they  are  apt  to  be  less  extravagant, 
better  systematized,  and,  taken  all  in  all,  more  plausible.  This  brings  us  to 
the  recognition  of  another  fact,  and  that  is,  that  in  syphilis  dementia  is,  as  a 
rule,  less  pronounced  than  in  paresis. 

Among  the  various  special  symptoms  in  which  differences  exist  between 
paresis  and  syphilitic  dementia  we  should  first  mention  headache.     This  in 
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vTphilU  i«  persistent,  diffuse,  and  aocturaal.  It)  paredfl,  <»  the  other  hancL 
hindiiche  \a  apt  to  come  on  m  a  few  isolated  attackfl  of  great  aevoity,  aita 
•unwtinm  resembllug  ophthalmic  mi^ine. 

8c4.-oiidly.  in  sAThilis  optie  oeuritis  may  be  observed  at  a  relativelj  «Kt\j 
period,  prououncea  iu  type  and  putsuing  aa  acute  oouns.  In  paraoB  the 
nv-ground  chaugea  are  both  late  in  onset  and  chronic  in  character. 

Other  &clors  may  prove  of  value  in  enabling  us  to  come  to  a  cmckuion 
in  doubtAil  caees.  If,  for  instance,  in  a  given  case  there  is  a  hiatwj  of  blai^ 
der  sTmplotue,  particularly  of  feebleness  of  expulsion,  at  a  relalivelf  early 
period,  the  indication  is  (see  Chapter  XXIV.)  that  the  lenoD  in  the  aid  b  « 
cpecifie  ori^.  Especially  significant  is  it,  if  these  symptoms  have  H>o»tan»- 
Qo^j  diMippeared,  i.  f.,  have  been  temporary  in  duration.  These  bladaeragnf^ 
the  value  of  which  tve  are  just  beginning  to  recognize,  are  frequentty  among 
ibe  earliest  indications  of  nervous  syphilis.  Further,,  we  are  also  aantedby 
a  historT  of  comparativetr  recent  specific  infection.  Thii,  of  ooun^  p(^tB 
ut  nphUia.  In  {mresis,  wtieu  a  history  of  infection  ia  preaeDt,  it  is  invaria- 
blr  of  long  standing.  Finally,  we  should  remember,  that  while  pazeoa  b 
pnctically  limited  to  a  certain  period  of  life  (see  Etiology,  page  667),  oprticttl 
qTihilie  may  be  met  with  at  almost  any  age. 

While  syphilitic  dementia  and  paresis  undoubtedly  difbr  in  the  wayi 
above  indicated,  it  cannot  be  denied  that  a  residue  of  oaaea  exist  in  whiflb 
the  dia^oeis  cannot  be  made  escept  by  observing  the  eSfocts  c^antiq'|diilitio 
tnatmeot  and  watching  the  progress  of  the  case  for  a  period.  Ercn  dm, 
tar  obvioua  reasons,  we  may  fail,  for  syphilitic  dementia  <rf  long  dnnilioa  is 
attended  by  permanent  cortical  changes,  so  that  improvement  nndor  trsat 
ment  does  not  occur. 
Ag&in,  when  we  reflect  that  the  lesions  of  paresis  and  of  syphilis,  tboagk 

wntially  distinct,  may  and  often  do  aflect  similar  nffiiooe  and  nmiUr  Bf~~  ~ 


turw.  it  cannot  be  surprising  that  the  symptoms  of  the  two  diseaaea  may  an 
<  I'l^jy  resemble  each  other  thnt  a  differentiation  in  practically  impoauole. 
However,  in  the  writer's  experience,  the  more  cloeely  the  principlee  here  in- 
dicated are  applied,  the  amaller  ia  the  number  of  doubtful  cases. 

Aa  regards  diseases  other  than  syphilis,  of  which  dementia  may  be  a  promi- 
nent a^ptom,  e.  g.,  alooholism,  lead  encephalopathy,  tumor  and  other  gross 
organic  disease  of  the  brdn,  it  may  be  stated  that  the  differentiation  can,  as  a 
mJe,  be  readily  made  by  bearing  m  mind  the  characteristic  features  of  these 
aActirais.  For  a  consideration  of  these  the  reader  is  referred  to  Chapters  V., 
XIU.,  and  XVI. 

TfaaUuent.  The  treatment  of  paretic  dementia  separates  itself  naturally 
into  the  management  of  the  initial  period  and  of  the  well-developed  disease. 
The  patient  who  presents  some  of  the  suspicious  symptoms  of  the  initial 
perioa  should  at  once,  if  possible,  be  withdrawn  from  nis  ordinary  occupa- 
tion and  surroundings.  All  work,  physical  and  mental,  should  be  absolutely 
st<q>ped.  All  sources  of  worry,  annoyance,  care,  or  excitement  must  be 
armded.  A  rest-cure,  partial  or  complete,  should  be  instituted.  If  the 
patient  iias  lost  in  weight,  rest  in  bed  for  a  long  period  should  be  insisted 
upon.  Unfortunately,  and  especially  with  men,  this  radical  plan  cannot,  as 
a  rule,  be  carried  out,  and  we  are  generally  compelled  to  adopt  a  system  of 
partial  rest  treatment.  For  details  of  this  measure  the  reader  is  referred  to 
the  chapter  upon  Neurasthenia. 

A  number  of  symptoms  demand  special  attention.  The  paretic,  in  the 
initial  period,  is  frequently  a  sufferer  from  insomnia,  and  to  combat  this 
sirmptom  some  mild  hypuotic  should  be  used.  Paraldehyde  in  doses  of  from 
20  to  30  minims  may  De  given  at  bedtime,  or  double  this  quantity  may  be 
administered,  suspended  m  thin  mucilage,  by  the  bowel.    A.  drug  which  is, 
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however,  of  especial  use  in  this  condition,  and  which  unfortunately  has  met 
with  but  little  recognition,  is  antipyrin.  This,  if  used  in  sufficiently  large 
doses  (ten,  fifteen,  or  even  twenty  grains  every  four  hours),  produces  a  most 
beneficial  effect  upon  the  excitement.  Trional  in  doses  of  gr.  xv.  to  gr.  xx. 
is  also  serviceable.  Sponge-baths  before  retiring,  hot  foot-baths,  or  bnef  im- 
mersions of  the  entire  body  in  a  hot  bath,  often  has  a  most  beneficial  e£^t 
in  favoring  sleep.  Tonics,  nutrients,  and  reconst motives  generally  are,  of 
course,  indicated,  though  little  good  is  traceable  to  their  use. 

As  already  indicated  in  discussing  remissions,  improvement  occasionally 
follows  surgical  procedures.  Tuke  and  Claye-Shaw  have  noted  improvement 
after  trephming  over  the  parietal  region.  The  operation  was  originally  pro- 
posed with  the  idea  that  in  paresis  there  was  present  an  increased  intra- 
cranial pressure.  Blisters,  setons,  and  issues  to  the  scalp  and  back  of  the 
neck  have  also  been  followed  at  various  times  by  improvement. 

Though  the  ultimate  outcome  of  paresis  is  unfavorable,  it  is  very  proba- 
ble that  remissions  can  be  brought  about  by  a  properly  directed  treatment. 
The  remissions  which  we  at  times  see  in  cases  admitted  to  the  hospitals  are 
due  to  the  rest,  quiet,  regular  feeding,  and  the  monotony  of  institution  life. 
General  principles  must  guide  the  treatment.  The  same  care  that  is  used  in 
the  management  of  other  demented  patients  is  to  be  used  here.  The  same 
watchfulness  is  necessary.  It  is  worth  while  mentioning  that  in  his  hurried 
gulping  of  food  the  paretic  is  every  now  and  then  in  danger  of  choking. 

Sooner  or  later  he  becomes  bed-ridden.  Because  he  can  no  longer  feed 
himself,  he  must  be  fed  by  the  attendant,  and  here  it  must  not  be  forgotten 
that,  because  of  the  benumbed  condition  of  the  fauces  and  epiglottis,  food 
may  readily  enter  the  trachea  and  give  rise  to  inspiration  pneumonia.  Again, 
the  bed-sores,  which  develop  sooner  or  later,  require  constant  attention.  We 
must  remember,  too,  that  most  of  the  sores  are  really  not  due  to  pressure, 
but  are  trophic  in  character,  as  they  frequently  occur  in  situations  in  which 
the  skin  has  at  no  time  been  subjected  to  pressure.  The  importance  of  clean- 
liness and  the  difficulty  of  obtaining  this  end  in  cases  in  which  paralysis  of 
the  sphincters  exists  need  only  be  mentioned. 

It  is  important,  however,  to  allude  to  a  remarkable  method  of  treatment 
of  these  trophic  sores  of  the  insane  which  has  been  instituted  in  the  Phila- 
delphia Hospital  by  the  chief  resident  physician.  Dr.  Daniel  E.  Hughes. 
Corrosive  sublimate  and  other  antiseptic  washes  are  abandoned.  The  sore  is 
simply  thoroughly  washed  with  warm  water  and  castile  soap,  and  then 
thoroughly  rinsed.  Following  this  a  liquid  preparation  of  beef,  Bovinine, 
is  poured  over  the  surface  of  the  ulcer,  whilst  pledgets  of  lint  are  also  satu- 
rated with  the  same  material.  The  whole  surface  is  then  carefnlly  covered 
as  in  ordinary  surgical  dressing.  On  removing  the  latter  in  the  course  of  a 
day  or  two  great  improvement  in  the  sore  is  obser\'ed.  Granulations  spring 
up  with  rapidity  and  soon  reach  the  general  level  of  the  skin.  In  due  course 
they  assume  an  epithelial  covering.  The  repair  brought  about  by  this 
novel  method  aj)pears  to  be  quite  durable.  The  tissue  does  not  seem  to  be 
any  less  resistant  than  the  neiglil)oring  skin.  Should  it  break  down  anew, 
the  treatment  is  repeated  as  before.  This  novel  and  remarkable  method 
should  certainly  l)e  adopted  in  hospitals  generally.  It  appears  applicable, 
furthermore,  to  trophic  sores  of  all  kinds. 
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By  F.  X.  DERCUSI,  M.D. 

I>'  otlier  portions  of  thia  volume  various  diseo^es  due  directly  or  indirectly 
to  BTphilitic  infection  are  couaidercd.  It  is  the  object  of  the  preaent  chftp- 
t«r  to  present  a  reeiiinl  of  syphilis  of  the  nervous  system  and  esjMdally  to 
call  littention  to  the  general  [irinciples  whicli  must  guide  the  practitioner  in 
diagnosis  and  treatment. 

The  lesions  of  syphilis;  are  peculiar  in  that  they  are  especially  attended  by 
A  formative  exudation  or  deposit.  The  extent  to  which  this  peeuliftrity  may 
be  preeeut  in  a  given  lesion  varies,  however,  greatly.  Thu?  a  specific  mflam- 
nuuion  may  l>e  so  slightly  formative  as  almost  to  resemble  a  simple  influnma- 
tioo,  or  it  may  be  attended  by  so  large  a  plastic  exudation  as  to  lead  to 
extensive  new  formations.  The  latter  is  most  frequently  the  case,  thtaa  new 
fijrtnationR,  gunmiata,  or  gummatous  exudations,  as  they  are  termed,  cloae^ 
reeemble  intbcir  intimate  structure,  when  recent,  ordinary  granulation  tiBBOe. 
Tbb  ti;«iie  amy  develop  rapidly  and  as  quickly  disappear,  and  this  cycle  f^ 
rapid  growth  and  rapid  retrogression  may  be  often  repeated.  However,  if 
the  lie"  f'TiiiHliiin  per^ii^ts  I'l.tr  uny  Ifngth'of  time  if  maj'  iiwinje  the  seat  of 
various  degenerative  changes,  chronic  in  character.  Thus  in  an  old  gumma 
Te  occasionally  observe  caseous  degeneration.  If  a  gumma  be  at  all  large,  a 
number  of  foci  of  caseous  change  may  be  seen.  Fibrous  degeneration  may 
also  take  place,  and  this  may  be  so  complete  that  after  a  time  nothing  but  a 
wdt  of  connective  tissue  remains  of  the  former  syphilitic  deposit.  Very 
freqnoitly  both  caseous  and  fibrous  changes  take  place  in  the  same  gumma, 
the  caseous  degeneration  taking  place  in  the  interior  and  the  fibrous  upon 
tbesur&ce. 

Syphilitic  inflammation  afiecte  primarily  the  mesoblastic  tissues  of  the 
QOTOUB  system — that  is,  the  membranes  and  the  bloodvessels.  It  is  extremely 
probable  that  even  when  an  isolated  gumma  is  found  deep  within  the  ner- 
TotiB  substance,  for  example,  in  the  centrum  ovale,  that  it  has  had  its  origin 
in  the  wall  of  some  vessel  or  in  some  extension  of  the  pia  mater.  The  mem- 
bnutes  may  undergo  either  difiuse  inflammation,  or,  what  is  more  common, 
more  or  less  extensive  local  deposits  of  gummatous  material  may  take  place. 
In  the  veaeels,  similarly,  we  may  have  either  difiuse  thickening  of  the  walla 
or  local  deposits  somewhat  resembling  atheroma.  Syphilitic  inflammation 
of  the  dura  is  generally  diffuse,  while  m  the  pia  arachnoid  local  gummatous 
deposit  is  more  apt  to  take  place.  This  is  true  alike  of  the  membranes  of 
the  brain  and  of  the  spinal  cord.  Gummata,  though  occurring  in  all  situa- 
tioQB,  are  more  common  at  the  base  of  the  brain  than  elsewhere.  Thev  fre- 
quentlv  involve  the  cranial  nerves  and  pons,  though  they  rarely  attacK  the 
cerebellum.  When  involving  the  walls  of  the  arteries,  they  may  lead  to 
thrombosis  and  to  consequent  softening  of  the  nervous  structures  supplied  by 
the  vessels.    At  other  times  rupture  and  hemorrhage  may  result,     ^metimes 
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aneurisina  are  formed.  Not  infTe<iuenth-  one  of  the  'a^''  arteries  of  the 
base,  Buch  as  the  middle  cerebral  or  the  tiasilar,  is  thus  affected. 

The  aynnitoms  to  which  the  above-deacribed  changes  give  rise  are  varietl 
and  manifold.  They  depend  in  each  particular  case  upon  the  location  and 
extent  of  the  lesions.  The  latter  are  radically  different  from  tho«e  observed 
in  the  various  degenerative  diseases  which  luso  occur  in  syphilitic  subjects. 
Thus  in  locomotor  ataxia  we  have  an  extensive  degeneration  of  certain 
tracts  or  systems  of  fibres  (see  p.  640) ;  that  is,  a  slow  progressive  change 
which  takes  place  in  the  posterior  columns  of  the  spinal  cord,  and  wbicn. 
while  it  may  occur  in  a  specific  subject,  is  at  no  time  specific'  in  character. 
This  fundamental  distinction  between  true  syphilitic  processes  affecting  the 
nervous  s}-stem  and  tract  degenerations  occurring  in  syphilitic  subjects  is  of 
the  greatest  importance.  The  latt«r  appear  to  be  due  to  the  profound 
depression  of  nervous  nutrition  seen  in  so  manv  syphilitics,  or  possibly,  as 
Striimpell  supposes,  to  some  toxine,  itself  a  product  of  the  syphilitic  germs, 
whatever  they  may  be.  These  degenerative  diseases  also  occur,  it  must  be 
remembered,  in  non-syphilitic  patients. 

Syphilitic  lesions  of'tne  nervous  system  occur  both  in  the  acquired  and  in  the 
inherited  forms  of  the  disease.  When  they  occur  in  the  acquired  form  they  are 
frequently  present  as  late  nianifeetations.  Indeed,  it  has  been  the  custom  to 
classify  tnesymptomg  of  nervous  svphilis  as  among  the  tertiary  symptoms.  The 
patient  geuersllv  presents  a  history  of  several  years  inteivening  between  the 
initial  sore  and  tne  outbreak  of  nervous  phenomena.  The  interval  is  at  times 
exceedingly  long — ten,  twelve,  and  fiileen  years  being  not  unusual.  Gowers 
mentions  nineteen  years  as  one  of  the  longer  intervals  observed  by  him.  The 
writer  himself  ha.s  i)I»en,-ed  one  of  twenty,  another  of  twenty-nine,  and 
Wood  speaks  of  even  thirty  years,  A  period  of  from  three  to  ten  year* 
is  an  interval,  however,  more  commonly  met  with.  Although  nervous  syph- 
ilis is,  as  a  rule,  a  late  manife,^tation,  numerous  instances  are  on  record  in 
which  it  has  occurred  very  soon  afler  infection.  Thus  in  speaking  of  syphil- 
itic throralxwis,  Gowers  mentions  an  interval  of  but  six  months,  and  another, 
lees  certain,  of  three  months.  Wood  has  placed  on  record  a  case  of  two 
months  and  eight  days,  and  in  Mauchon's  collection  of  cases  of  precocious 
syphilis  intervals  of  two  and  even  one  month  are  given. 

Regarding  the  frequency  of  precocious  nervous  svphilis,  i,  e.,  syphilis 
occurring  very  early  afler  infection,  the  statistics  of  f^'oumier  are  iutereet- 
iug,  although  they  refer  purely  to  spinal  cases.  This  writer  collected  71 
cases  of  spinal  syi>hills.  lu  8  of  these  the  symptoms  appeared  during  the 
first  year,  18  in  the  second  year,  10  in  the  third,  10  in  tne  fourth,  17  in  the 
fifth  to  the  tenth,  and  8  from  the  tenth  to  the  twenty-fifVh  vear.  In  Sar- 
ard's  figures,  quoted  by  Boulloche,'  there  were  26  cases  in  which  the  outbreak 
of  symptoms  coincided  with  secondary  manifestations,  7  which  appeared 
during  the  transition  period,  and  35  in  the  tertiary  stage.  Precocious  spinal 
syphilis  appears  to  be  somewhat  more  common  than  precocious  cerebral 
svphilis.  There  are  no  special  exciting  causes  which  determine  these  preoy 
ciouB  attacks.  In  only  7  out  of  56  cases  collected  by  Gilbert  and  Lyon'  wm 
the  onset  ascribed  to  exciting  causes. 

Inherited  syphilis  may  act  in  various  ways.  First,  it  may  so  affect  the 
nervous  s^'stem  of  the  ftctus  as  to  seriously  influence  its  development,  Thi» 
is  especinflv  seen  in  an  arrest  of  growth  and  development  of  the  brain,  many 
cases  of  idiocy  being  itirectly  traceable  to  this  cause.  Secondly,  lesions  iden- 
tical in  chamcter  with  those  of  the  acquired  form  may  be  present  in  the 
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aewbom  or  may  lufinlfest  thenie«lves  at  a  later  period.  If  not  piesent  st 
birth  ther  generally  muke  their  Appearance  ia  early  childhood;'  However, 
cuDtT&ry  to  the  usual  helief,  nervous  syiuptoou  due  to  heraditaiT  BTphiliB 
miT  make  their  appennince  Ute.  They  may  Dot  he  noted  nntil  the  child  la 
wv«ti  or  dght  years  of  age,  or  may  even  he  delayed  much  longer.  Caaes 
tnrtn  seventeen  lo  twenty-three  years  of  a^e  have  been  placed  on  record.  In 
ime  iufftancc  of  twenty  years  the  diagnosis  wiia  confirmed  by  on  aatopey  by 
the  writer.  Charcot'  records  the  cose  of  a  woman,  aged  thirty  years,  who 
«B«  wized  with  focal  epilepsy  and  in  whom  acquired  syphDie  could  be 
excluded.  The  diagnot^is  was  baaed  upon  optic  neuritis  dniendaat  upon 
sTjihilitic  basilar  meningitis,  specific  choroiditis,  and  charactervtic  headache, 
bilked  with  focal  symntonDs ;  from  the  early  hid»iy  of  the  case  it  qipeaia 
that  syniiitoms  of  hereditary  syphilis  tiist  mani&sted  thenuelves  at  seven  and 
^nin  at  fourteen  years  of  age.  Not  only  does  hereditary  arahilie  OCcasioDally 
E^ke  its  appearance  late,  but  it  sometimes  luanifeets  it»eu  in  unusual  ana 
nuexpecled  ways ;  thus  Nolan'  reports  a  ca.>;e  of  paretic  dementia  in  a  boy  of 
eighteen  years  of  age,  the  subject  of  inheriteil  syphilis.  Though  such  oaaes 
are  mre,  it  is  important  to  remember  the  posf^ibility  of  th^  occurrence.  (Bee 
ako  p.  668.)  Evidences  of  inherited  syphilis  should  be  sought  for  in  idl 
unumal  or  anomalous  cases  of  organic  nervous  diseaaes  in  childhood,  early 
youth,  and  even  the  beginning  of  adult  life.  We  should  remember,  how- 
ever, that  the  probability  of  specific  diitease  diminishes  with  the  length  of 
time  inter>-euing  between  birth  and  the  outbreak  of  s^pttnos. 

EUolocT.  In  the  present  state  of  our  knowledge  it  is  in^NNnible  to  er-  . 
phtin  why  syphilis  iu  one  instance  should  attack  the  nervous  svstem  and  why 
m  another  the  latter  should  escape.  It  may  be  that  causes  uiat  impair  the 
ritxlity  or  the  resistance  of  the  nerrous  system  invite  or  prediqiCM  to  the 
oocurrvDce  of  specific  lesions.  Among  such  causee  various  writers,  especially 
Heubiier.  place  exces.^ive  brain-work,  excesses  of  all  kinds,  long-condnaed 
"tniiii,  "iRilicr  mental  iirjihyfiii':il,  iiiiil  in'otouiid  shock  and  fright.  In  some 
iostancee  trauma  also  appears  to  be  an  exciting  cause.  Thus  blawg  upon  the 
skull  may  lead  indirectly  to  syphilitic  disease  of  the  bone  or  even  of  the 
membranes  of  the  brain ;  in  other  words,  in  persons  who  have  had  syphilis, 
the  lesions  produced  by  trauma  may  assume  a  specific  character.  Lastly,  it 
is  not  improbable  that  persons  who  are  hereditarily  neuropathic  sufier  more 
freqaently  from  nervous  syphilis  than  others. 

^mpioms.  As  already  stated,  syphilis  produces  its  peculiar  pathological 
changes  primarily  in  the  membranes  and  bloodvessels.  These  changes  are 
generally  widespread  and  but  rarely  limited.  The  symptoms,  therefore,  in 
»  given  case  are  generally  such  as  point  to  a  number  of  lesions,  or  to  some 
widely  difihsed  pathologic^  condition,  rather  than  to  a  single  focus  of  dis- 
ease. While  this  is  true,  it  must  be  remembered  that  syphilitic  exudations 
occur  most  frequently  in  certain  situations,  and,  as  a  consequence,  certain 
groups  of  symptoms  are  met  with  more  frequently  than  others.  However, 
the  met  that  the  involvement  of  the  nervous  system  is  frequently  ^neralized 
or  mtiltiple  in  character  cannot  be  too  strongly  insisted  upon.  To  see,  for 
instance,  brain  and  spinal  syphilis  associated  is  one  of  the  most  frequent  of 
occurrences;  so  much  so,  indeed,  that  this  association  when  present  consti- 
tutes one  of  the  diagnostic  features  of  the  disease. 

Numerous  writers  have  at  various  times  attempted  to  set  up  clinical  types 
of  brain  or  spinal  syphilis,  but  each  of  these  types  or  symptom-groups  has 
been  found  by  increasing  experience  to  be  inconstant  and  variable.  It  oc- 
casionally happens  that,  in  a  given  case,  at  one  time  cerebral  symptoms  pre- 

■CtMrcotiBnlLmM.,  len.  T.  ISl.  ■  Nolan:  Jonrn.  or  Hent.Scl.,  IBW,  izxii.  217. 


702  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

dominate  and  at  another  spinal  symptoms,  and  the  same  variability  is  noted 
throughout  the  entire  symptomatology.  Nothing,  for  instance,  like  a  fixed 
type  of  cerebral  syphilis  can  be  said  to  exist.  A  case  that  at  one  time  pre- 
sents the  symptoms  of  basal  syphilis  may  at  another  present  signs  of  cortical 
involvement.  In  the  same  way,  we  find  that  no  one  set  of  symptoms  can  be 
said  to  represent  syphilis  of  the  spinal  cord.  Similar  groups  of  symptoms 
are  all  that  we  meet  with — nothing  approaching  a  fixed  clinical  type. 

For  practical  purposes  it  will  be  best  to  consider  the  symptoms  according 
to  whether  the  lesions  predominate  in  the  brain,  in  the  cord,  or  in  the  periph- 
eral nerves. 

CEREBRAL  SYPHILIS. 

S3rphilitic  deposits  take  place  either  at  the  base  or  at  the  convexity  of  the 
brain,  and  in  these  situations  give  rise  to  well-recognized  trains  of  symptoms ; 
that  is,  in  one  group  of  cases  oasal  symptoms  pr^ominate,  and  in  the  other 
vertical  symptoms.  In  a  third  group,  instead  of  either  of  these  lesions, 
there  is  a  widely  diffused  inflammation  of  the  membranes  and  cortex ;  the 
symptoms  differ  largely  from  those  of  either  of  the  other  forms  in  that  they 
present  psychic  anomalies.  Frequently  they  closely  resemble  those  of  paretic 
dementia. 

Qeneral  Symptoms.  We  will  consider  first  briefly  the  symptoms  common 
to  or  liable  to  occur  in  all  forms  of  brain  syphilis.  Among  the  most  striking 
and  most  important  of  these  is  headache.  This  is  dull  in  character  and  as  a 
rule  diffuse.  Occasionally  it  is  referred  to  the  vault  of  the  cranium,  at  other 
times  to  the  base ;  it  may  even  be  referred  to  some  limited  area,  though  this  is 
comparatively  rare.  Like  other  headaches  dependent  upon  organic  cause, 
it  is  constant  and  subject  to  but  little  variation.  At  times,  however,  marked 
exacerbations  occur,  most  frequently  at  night,  though  sometimes  in  the 
morning.  The  symptom  is  of  special  value  only  when  associated  with 
others.  It  may  precede  more  definite  symptoms  by  weeks  or  months.  Not 
infrequently  it  is  accompanied  by  ^ddiness  and  vomiting. 

Next  in  importance  are  disturbances  of  sleep.  In  the  early  period  of 
cerebral  syphilis  the  patient  frequently  suffers  from  insomnia.  Often  this 
insomnia  is  accompanied  by  much  irritability,  and  both  symptoms  are 
frequently  prodromal  to  some  apoplectic  or  other  outbreak.  At  times  the 
insomnia  is  caused  by  the  intense  headache ;  at  other  times  it  seems  to  be 
due  to  meningeal  irritation.  The  opposite  condition,  that  of  somnolence, 
more  or  less  pronounced,  is  even  more  frequent  than  insomnia.  It  is  noticed, 
for  instance,  that  a  patient  will  retire  early,  will  sleep  through  the  entire 
night  and  perhaps  late  into  the  day,  and,  notwithstanding  this  increased 
amount  of  rest,  will  often  fall  asleep  while  at  work,  especially  if  the  occu- 
pation is  sedentary.  Somnolence  may  indeed  be  so  pronouncied  as  to  unfit 
the  patient  altogether  for  his  business.  In  some  cases,  the  patient  seems, 
while  awake,  to  be  but  half  conscious,  and  sometimes  he  acts  as  though  he 
were  under  the  influence  of  a  drug.  Often  he  can  only  be  awakened  tem- 
porarily, or  he  may  act  automatically,  very  much  as  do  intoxicated  persons. 
He  may  leave  his  bed,  void  the  urine,  evacuate  the  bowels,  or  perform  some 
other  long-accustomed  act  mechanically.  In  short,  every  possible  phase,  from 
great  insomnia,  which  is  comparatively  rare,  to  almost  continuous  sleep,  is  met 
with.  Somnolence,  it  should  be  remembered,  often  precedes  thrombosis  of 
the  vessels. 

That  other  symptoms  indicative  of  general  cerebral  disturbance  should  be 
present  is  not  surprising.  The  patients  are  frequently  apathetic.  Often  there 
is  a  distinct  loss  of  memory  with  slowing  of  thought  and  speech.     General 
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■wnUl  fiuliire  variable  in  degree  is  also  noted.  There  is  often  a  slight 
■BftOlhing  out  of  llif  lines  and  wrinkles  of  the  feoe,  such  as  is  seeii  in  a  more 
pnmouQced  degree  in  dementia. 


Ptnlyrii  of  laft  abdaaaii  la  >  mm  ot  alter- 
nUe  bemlpUglk  td  qrphllltlo  orifln.  <PlilI>- 
dftpUk  HoqltBL) 

_L  St^hilibofthsBabb.  Ab  already  stated,  g;uminaAoua 

ifl  take  plfloe&rmoieftvquentlj' at  the  base  than  Bt  the  vertex.  They 
B  jaaoe,  fiutber,  to  ooour  in  the  most  central  portions  of  the  bam,  namely,  in 


pupil ;  putlBl  luterDKl  aiul  eileniil  ophthkl- 
mopl^iaoraypIillitlcorlgiD.  No  hemiplegia. 
(JeBbreon  HtHpltal.) 


the  ndghborhood  of  the  optic  chiaam,  the  interpeduncular  region,  and  adja- 
cent portions  of  the  middle  and  poeterior  cranial  fossae.  That  in  brain  syjthilia, 
therefore,  we  should  have  involvement  of  cranial  nerves  is  not  surprising. 
Hie  latter  may  be  more  or  less  imbedded  in  the  exudation  and  suffer  both 
firom  preHBure  and  from  infiltration  of  their  sheaths,  or  the  vessels  supplying 
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their  uticlei  of  oridu  may  be  the  seat  of  giimmatoiiB  deposit,  with  subeequeDt 
thrombosis  and  aofteiiing.  As  a  consequence  numerous  special  aymptoms  are 
present.  It  is  very  common,  for  instance,  to  meet  with  uneoual  pupils,  ptoei?, 
Etrablamus,  and  other  symptoniB  indicating  interference  with  the  ociilo-motor 
nerves.  AfTections  of  the  optic  nerves  are  also  exceedingly  contraou.  as  is 
shown  especially  by  abnormalities  in  the  visual  fields.  The  latter  are  apt  to 
be  more  or  less  irregular  and  contracteil,  but  often  distinctive  forma  of  field 
disturbance  are  present.  Thus  a  specific  exudation  at  the  base  may  so  affeoi 
the  chiasm  as  to  give  rise  to  a  blindness  of  both  nasal  halves  of  the  retina, 
that  is,  a  bitemporal  hemianopsia ;  or  it  may  so  involve  an  optic  tract  on 


a" 

Tl 


Ocular  palsies  of 


either  side  as  to  produce  a  lateral  or  humonj-mous  henuanopeia.  Not  infre- 
iiently  the  loss  of  vision  bem>mes  so  great  that  total  blinmiess  supervenes. 
!'he»e  facte,  considering  the  &e(iueDcy  of  syphilitic  exudation  in  the  region 
of  the  chiasm,  are  of  the  utmost  importance.     They  arc  too  often  neglected. 

While  involvement  of  the  optic  nerve  tracts  and  chiasm  is  moat  irequently 
indicated  by  changes  in  the  visual  field,  optic  neuritis  is  also  frequently  met 
with.  We  must  remember  that  syphilitic  meningitis  and  localized  gudiuia- 
tous  deposits  may  give  rise  to  this  symptom  just  as  do  other  new  formaiii^ns. 
However,  as  Gowere  has  pointed  out,  the  optic  neuritis  of  syphilis  is  of  the 
acute  form,  and  rapidly  becomes  intense,  differing  in  this  respect  from  the 
ueuritie  present  in  tumors. 

Not  infrequently  the  olfactory  nerves  are  attacked,  with  a  resulting  loss  of 
the  sense  ot  smell.  The  trifacial  nerve  may  also  suffer.  Aniesthesia  and 
hyperasthesia  are  rare,  but  neuralgic  pains  are  occasionally  met  with.  These 
owe  their  existence  to  involvement  oi  the  roots  of  the  nerve  or  of  the  Oas- 
serian  ganglion  in  the  gummati^us  exudation.  (Oppenhcim'  mentions  a  case 
in  which  there  was  complete  auiesthesia  of  one  side  of  the  fiice,  with  absence 
of  the  corneal  reflex  and  a  beginning  neuro-paralytic  keratitis.  In  the  same 
case  loss  of  taste  on  the  same  side  of  the  tongue  was  also  noted.)  Lew  fre- 
quently we  have  involvement  of  the  facial  ner\-e  with  a  consequent  "com- 
plete" facial  i>aralysis,  that  is,  one  embracing  the  eutire  peripheral  distribu- 
tion of  the  nerve.  Involvement  of  the  auditory  nerve  appears  to  be  quite 
rare.     Wood  mentions  deaiiiess  as  occurring.     The  roots  of  other  cranial 
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nerves,  such  as  the  hypogloesal,  the  vagius,  the  spinal  acceesoiy,  may  also  be 
attacked,  though  such  an  involvement  is  quite  infrequent. 

Just  as  the  various  cranio  nerves  nuy  be  involved  in  the  exudation 
so  may  the  veesels  of  the  base.  The  arteriee  supplying  the  basal  ganglia 
and  capsules  and  those  supplying  the  motor  area,  the  middle  cerebrals, 


(Inflnnu;  tat  Narrona  DIlMUM, 


are  among  the  meet  frequent  to  be  afiected.  It  caanot  be  Buiprising  that 
in  Bucb  instances  symptoms  indicating  grosB  lesions  of  the  brain,  nemi- 
plegias,  and  other  palsies  are  present.  Theee  are  due  either  to  thrombosis 
or  to  hemorrhage,  thrombosis  being  the  more  common  of  the  two  condi- 
tions. The  symptoms  resemble  in  a  general  way  those  occurring  from 
ordinary  vascular  disease  of  the  brain.      They  present,  however,  certun 


important  peculiarities.  First,  the  history  of  the  onset  is  seldom  that  o 
an  ordiniiry  apoplexy ;  the  attack  ia  rarely  sudden.  Much  more  fre- 
quently the  onset  is  gnwluat  and  is  attended  by  a  pre9er\-ation  of  conscious- 
nesB.  However,  hemiplegia,  the  result  of  a  non-specific  thrombosis,  may 
also  be  gradual  in  its  onset,  as  may  the  hemiplegia  of  ingravescent  hem- 
46 
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orrhage.  These  peculiarities  cannot,  therefore,  be  considered  as  pathogno- 
monic ;  but  their  presence  in  a  given  case  should  always  suggest  syphilis  as  a 
possible  cause.  Again,  the  hemiplegia,  or  rather  the  hemiparesis  of  syphilis, 
for  the  palsy  is  rarely  complete,  is  apt  to  be  transient  or  fugacious  in  charac- 
ter. A  cerebral  artery  may  have  its  lumen  encroached  upon  by  specific  de- 
posit, but  the  nature  of  this  new-formed  tissue  permits  the  blood-current 
after  a  time  to  be  more  or  less  re-established,  and,  as  a  consequence,  the  palsy 
disappears  or  becomes  markedly  diminished.  Later  on,  narrowing  in  the 
calibre  of  the  vessel  again  occurs  with  a  renewal  of  the  paralysis,  and  this 
cycle  is  repeated  until  more  or  less  permanent  paralysis  results.  The  hemi- 
plegia of  syphilis  is  further  characterized  by  the  association  of  other  symp- 
toms indicating  basal  lesions.  Important  among  these  are  the  various  cranial 
nerve  involvements,  especially  the  oculo-motor.  It  is  a  common  experience 
to  see  a  hemiplegia  of  one  side  of  the  body  with  a  dilated  pupil  or  other 
evidence  of  oculo-motor  palsy  upon  the  other  side.  (See  Figs.  233  and  234.) 
In  other  words,  crossed  or  alternate  paralyses  are  here  very  common.  (See 
also  Chapter  XV.,  page  459.) 

A^ain,  a  patient  the  subject  of  syphilis  may  not  only  have  a  hemipleeic 
attack  upon  one  side,  but  later  also  a  hemiplegia  of  the  opposite  side.  Tne 
exudation  at  the  base  having  become  very  extensive,  involves  in  such  a  case 
the  vessels  of  both  sides  of  the  base  of  the  brain  in  succession.  Other  things 
equal,  a  history  of  double  hemiplegia,  one  attack  following  the  other,  points 
to  syphilis. 

Among  the  interesting  complications  met  with  in  specific  hemiplegia  is 
aphasia.  This  may  follow  the  same  laws  as  it  presents  when  due  to  vascular 
disease  from  other  causes,  or  it  may  be  of  the  fugacious  character  Just  de- 
scribed. It  is,  important  to  remember  that  if  aphasia  be  associated  with  a 
left  hemiple^a,  our  inquiries  ishould  always  be  directed  toward  determining 
possible  syphilitic  infection.  Indeed,  quite  a  number  of  cases  have  been 
collected  in  which  aphasia  has  been  associated  with  left  hemiplegia  in  syphi- 
litic subjects.  This  is  doubtless  due  to  the  frequency  of  multiple  lesions  in 
the  latter. 

Syphilis  of  the  vessels  of  the  base  does  not,  of  course,  always  result  in 
hemiplegia.  Every  now  and  then  involvement  of  the  basilar  and  the  verte- 
bral arteries  give  rise  to  symptoms  referable  to  the  pons  and  medulla. 

Syphilis  of  the  Convexity.  The  symptomatology,  as  thus  far  described, 
is  more  especially  that  of  basal  syphilis.  W  hen  the  disease  attacks  the  con- 
vexity there  are  present,  in  addition  to  the  headache,  insomnia  or  somnolence, 
mental  impairment,  and  other  general  manifestations,  certain  special  symp- 
toms dependent  upon  the  particular  location  of  the  lesion.  Thus,  the  occlu- 
sion of  a  vessel  or  a  gummatous  deposit  in  the  motor  area  will  give  rise  to 
characteristic  focal  symptoms ;  that  is,  there  may  be  an  arm,  leg,  or  other 
limited  palsy  of  the  opposite  side  of  the  body,  or  the  patient  may  sufier  from 
epileptitorm  attacks,  Jacksonian  in  type,  f'ocal  symptoms,  sensory  in  char- 
acter, are  abk)  occasionally  met  with,  though  they  are  decidedly  less  frequent. 
Again,  in  addition  to  or  in  place  of  focal  symptoms,  others  may  be  present 
indicative  of  diifuse  or  multiple  involvement  oi  the  membranes  and  vessels. 
It  is  needless  to  say  that  such  symptoms  point  strongly  to  syphilis. 

Epileptic  seizures  are  frequently  the  outgrowth  of*^  a  general  nerN'ous  in- 
volvement, and  in  such  cases  lack  a  focal  character.  Like  ordinary  epile{)sy, 
the  attacks  may  be  present  either  in  the  form  of  pdii  mat  or  of  grand  mal, 
and  may  closefy  resemble  essential  epilepsy.  However,  in  some  cases  con- 
sciousness is  not  as  completely  lost  as  m  the  essential  form.  The  latter, 
as  a  rule,  makes  its  appearance  long  before  adult  life  is  reached.  If,  there- 
fore, an  epilepsy  occurs  at  a  relatively  late  period,  the  presumption  is  strongly 
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in  favor  of  syphilis.  This  general  truth  in  regard  to  syphilitic  epilepsy  was 
first  pointed  out  by  Foumier,  who  says :  "  True  epilepsy  never  begins  at 
adult  age,  at  mature  age.  If  an  adult  man,  above  thirty,  thirty-five,  or  forty 
years  ot  age,  is  seized  for  the  first  time  by  an  epileptic  attack,  and  while  in 
apparent  good  health,  there  are,  I  repeat  it,  eight  or  nine  chances  out  of  ten 
that  this  epilepsy  is  of  a  syphilitic  origin."  (See  also  Chapter  XI.)  Of 
course,  other  causes,  such  as  lead  and  alcohol,  and  gross  pathological  condi- 
tions, tumors,  traumata,  etc.,  must  be  excluded. 

Amon^  the  less  frequent  symptoms  of  brain  syphilis  must  be  mentioned 
polydvpsia  and  polyuria.  Even  melituria  and  paroxysmal  hsemoglobinuria 
have  Deen  recorded.^  It  is  probable  that  in  these  cases  the  lesion  involves  the 
medulla  or  is  in  clos^  proximity  to  it.  Pierre,  for  instance,  found  a  small 
gumma  pressimg  on  the  fourth  ventricle. 

When  brain  syphilis  is  precocious  it  attacks  the  membranes  and  vessels  in 
a  manner  in  no  way  distinguishable  from  the  ordinary  form.  However, 
Schmitt*  some  years  ago  stated  that  there  is  a  precocious  form  of  cerebral 
syphilis  which  manifests  itself  as  a  hemiansesthesia  which  may  or  may  not  be 
associated  with  hemiplegia.  It  may  appear  in  the  fourth  month  after  infec- 
tion, and  yields  only  slowly  to  antisyphilitic  treatment.  A  lesion  of  the 
arterial  walls  seems  to  be  the  pathological  basis  of  the  afiection.  This  form 
must  certainly  be  infrequent,  as  these  statements  have  not  been  confirmed. 

Diffuse  Syphilis  of  the  Cortex,  Syphilitic  Dementia.  As  already 
stated,  no  sharp  distinction  can  be  drawn  between  the  various  forms  of  cere- 
bral syphilis,  and  it  is  not  infrequent  to  find  symptoms  indicative  of  cortical 
involvement,  such  as  dementia  and  other  ps\''chic  anomalies,  in  both  syphilis 
of  the  base  and  syphilis  of  the  convexity.  In  addition  there  is  a  form  clini- 
cally well-recognized  in  which  mental  symptoms  predominate  and  constitute 
the  most  striking  features  of  the  disease. 

In  this  group  the  general  symptoms  of  cerebral  syphilis  already  described 
(see  p.  702)  are  also  noted.  Prominent  among  these  is  headache,  which,  as 
before,  is  dull,  difiuse,  and  persistent.  Often  it  is  a  headache  that  grows 
worse  at  night.  Sometimes  it  is  increased  by  pressure  upon  the  skull.  Som- 
nolence, too,  is  also  noted,  and  is  apt  to  be  excessive.  Often  it  persists  for 
very  long  periods,  though  not  infrequently  it  is  broken  in  upon  by  shorter 
periods  of  insomnia.  Vertigo,  present  in  the  other  forms,  may  also  be  a 
striking  symptom  here. 

In  addition  to  these  general  symptoms,  various  psychic  anomalies  make 
their  appearance.  The  patient  presents  a  change  in  character  and  disposition. 
It  is  noticed  by  his  friends  that  he  has  become  morose,  irritable,  and  de- 
pressed, that  his  memory  has  become  impaired,  and  that  his  capacitv  for 
intellectual  labor  has  become  diminished.  He  is  easily  tired  out.  His  facial 
expression  is  dull  and  heavy,  and  his  attitude  is  one  of  general  relaxation. 
Most  commonly  the  depression  of  the  patient  deepens,  and  is  soon  associated 
with  melancholic  or  hypochondriacal  delusions.  T^ot  infrequently  these  take 
the  form  of  delusions  of  persecution.  Sometimes  the  depression  becomes  very 
pronounced,  and  there  may  even  be  a  tendency  to  suicide.  Hallucinations 
of  hearing,  or  of  taste  and  smell,  also  commonly  make  their  appearance. 

In  other  cases,  and  by  far  the  smaller  number,  instead  of  being  in  a  condi- 
tion of  depression,  the  patient  may  be  more  or  less  exalted,  and  now  expansive 
delusions,  "  delusions  of  grandeur "  similar  to  those  met  with  in  paretic  de- 
mentia (see  p.  677),  may  be  present.  These,  however,  as  a  rule,  are  not  quite 
so  extravagant,  not  quite  so  variable,  and  a  little  better  syj<teraatized  than  in 

1  Colleville :  Qaz.  Hebdom.  de  m6d..  1890,  2  s.  xxvii.  448. 

s  Schmitt :  Congr&s  Internat.  de  Dermat.  et  Syph.,  1889, 1890,  726. 
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the  latter  disease.  In  many  cases,  again,  well-marked  delusions  are  absent,  a 
mild  cerebral  excitement  b^ing  the  only  indication  of  the  patient's  condition. 
On  the  other  hand,  the  excitement  may  increase  until  there  is  great  restless- 
ness, anxiety,  agitation,  violence,  or  a  condition  of  actual  mania.  Indeed, 
we  may  meet  with  all  degrees  of  violent  cerebral  disturbance,  varying  from 
an  intense  mania  to  an  acute  delirium. 

The  reader  will  see  at  once  that  syphilis  may  simulate  both  the  expansive 
and  the  depressive  forms  of  paretic  dementia,  and  it  is  not  surprising  to  find 
that  the  course  pursued  is  at  times  similar  to  that  of  the  simple  and  uncom- 
plicated form  of  paresis;  that  is,  there  may  simply  be  blunting  of  the  &cul- 
ties,  slowness  of  thought,  and  impairment  of  memory.  These  symptoms  may 
gradually  deepen  until,  together  with  the  somnolence  so  frequently  present, 
stuporous  conditions,  coma,  or  a  condition  of  sleep-drunkenness  may  be 
present. 

As  a  rule,  the  symptoms  are  slow  in  development,  but  their  course  instead 
of  bein^  continuous  is  more  or  less  interrupted.  Intermissions  occur,  during 
which  the  patient  remains  in  his  previous  condition  or  in  which  spontaneous 
improvement  takes  place.  Sometimes  a  recession  takes  place  which  not  only 
emoraces  individual  symptoms,  but  sometimes  the  entire  group  of  symptoms. 
However,  after  an  interval,  which  is  sometimes  long  or  sometimes  snort,  a 
fresh  accession  occurs.  The  course  of  the  disease  is  also  peculiar  in  that 
physical  symptoms  indicative  of  focal  lesions  occur  early  or  even  precede  the 
mental  symptoms.  It  is  very  common,  for  instance,  to  observe  various 
ocular  palsies,  such  as  strabismus,  dilated  pupil,  and  ptosis.  At  other  times, 
aphasia,  hemiplegia,  or  loss  of  power  in  one  extremity  may  be  noted.  These 
focal  s3rmptoms  present  the  usual  characteristics  of  syphihtic  phenomena,  in 
that  they  are  sudden  in  onset,  but,  as  a  rule,  temporary  in  duration.  As  in 
other  forms,  they  are  shifting  and  frigacious.  Other  symptoms  noted,  also, 
in  the  other  forms  of  cerebral  syphilis  may  make  their  appearance,  such  as 
amblyopia,  amaurosis,  or  optic  neuritis.  Tne  latter  presents  the  peculiarities 
already  mentioned  (see  p.  704).  At  times  also  the  course  of  the  disease  is 
interrupted  by  convulsive  attacks  which  may  more  or  less  simulate  focal 
epilepsy.  At  other  times  seizures  occur  which  are  apoplectiform  in  type, 
and  accompanied  by  a  hemiplegia  or  other  palsy,  usually  temporary.  Less 
frequently  there  are  attacks  of  cerebral  excitement  which  may  culminate  in 
maniacal  outbursts,  or  the  patient  may  suffer  from  an  hallucinatory  delirium, 
the  hallucinations  being  otien  accompanied  by  fear. 

While  the  course  of  syphilitic  dementia  is  exceedingly  irregular,  it  not  in- 
frequently simulates  paretic  dementia,  so  much  as  at  times  to  cause  difficulty 
in  diagnosis.  Taken  as  a  whole,  however,  the  clinical  picture  of  syphilitic 
dementia  differs  markedly  from  that  of  paresis.  In  addition  to  the  peculiar 
course  of  brain  syphilis  just  described  and  the  palsies  presenting  the  peculi- 
arities of  syphilis,  we  note  that  the  expansive  mental  state  so  commonly  met 
with  in  paresis  is  in  syphilitic  dementia  the  exception  and  not  the  rule.  For 
the  detailed  differential  diagnosis  between  these  two  diseases  the  reader  is 
referred  to  Chapter  XXIII.,  p.  696. 

Other  forms  of  insanity  are  occasionally  met  with  in  syphilitic  subjects. 
They  are,  however,  in  the  majority  of  cases  an  indirect  outcome  of  the  dis- 
ease, and  not  due  to  lesions  of  the  brain  or  its  membranes.  However,  it  is 
said  that  in  some  cases  during  the  period  of  infection,  that  is,  the  febrile 
period,  delirium  and  even  mania  may  occur,  but  these  phenomena  are  cer- 
tainly rare.  With  the  exception  of  syphilitic  dementia  the  various  morbid 
states  met  with  are  due  to  secondary  and  general  causes.  It  is  not  infre- 
quent to  meet  with  syphilitic  subjects  who,  as  a  result  of  the  knowledge  of 
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Huiir  inf^ion  and  the  probable  character  of  the  diaease,  acqaire  hypo- 
dwadrifub  and  sometimes  melancholin  (see  also  p.  712).  Hera  Mredi^  or 
prvdisiKwilioD  to  insanity  U  iu  maiiy  cases  doubtless  the  determimng  &ctor. 
tndeeu.  aimilar  coaditions  are  sometimes  met  with  in  those  vho  haye  led  im- 
Bwrml  lives  and  having  euflered  exposure  are  in  loustant  dread  of  infecticoi, 
or  actually  believe  that  they  have  Men  infected.     This  oonditioo,  known  as 

IffrphUopliobia,  may  even  be  olMerved  in  pemtns  who  have  never  actual^  sof- 
tavd  expunire,  but  who  have  merely  been  addicted  to  masturbation,  Neonw- 
thenic  ayraptonis  and  general  hypochondriasis  are  usually  found  in  BUob  oaaee. 

SPIKAXj  byphtlis. 

As  in  eanbnl  syphilis,  the  rims  of  the  diseaae  expends  itself  mainly  apon 
Ae  mwabfaiMB  and  Uoodressels,  and,  because  the  lesions  are  liable  to  be 
■Mve  and  variable,  the  symptoms  presented  ara  manifold.  U  the 
a  be  mora  dr  len  looaliseo,  that  m,  if  gumma  be  present,  the  symp- 
tnH  an  those  of  ninal  tumor.  li^  as  is  more  frequently  the  esse,  the  exa- 
ditfon  be  aM»e  dUrase  and  involve  also  the  bloodvessels,  various  svmptonii 
wfarth)  to  invohrement  cf  the  oord  itself  of  the  various  roots  of  tne  spinal 
amwrn,  »n  atmeoL 

ThB  eamdatum  mav  involve  all  three  of  the  membranes  or  may  be  limited 
to  Ae  pia  and  araclm(Hd.  The  latter  may  become  more  or  len  fined  irith 
«cb  other  and  adherent  to  the  oord.  The  bloodvessels  are  eqieoially  pndie 
to  M&r,  Uior  waBs  beooming  infiltrated,  and  thus  the  blood-supi^y  of^vari- 
«■•  portiODs  of  the  cord  may  oe  interfered  with. 

A«  in  brain  ayphilii^  no  one  "  symptom  sronp"  exists  which  is  characteristic 
Wan  eaaes  of  qunal  syphUis.  It  is  tru^  nowever,  that  certain  clinical  fbrma 
•eear  more  ftetjnently  than  others.  This  fitct  led  Erb,'  a  few  years  ago,  to 
describe  a  special  complex  of  ^mptoms  under  the  name  of  syphilitic  spinal 
paralysis.  While,  as  we  will  presently  see,  all  cases  of  spinal  syphilis  do  not 
conform  to  this  description,  it  occurs  with  sufiicient  frequency  to  warrant 
tpecial  consideration.  It  is  characterized  as  follows :  Spastic  paralysis  of  the 
Iowa-  extremities,  markedlv  exaggerated  tendon  reflexes,  low  muscle  ten- 
BOD,  disturbances  of  the  bladder,  and  but  slightly  marked  disturbances  of 


The  hietoiT,  according  to  Kuh,*  is  somewhat  as  follows :  It  usually  begins 
with  a  slowly  increasing  weakness  and  atiflneas  of  the  loner  extremities, 
frequently  accompanied  by  partesthesiaa.  These  disturbances  of  sensation 
oonust  chiefly  of  formication,  and  are  most  frequent  in  the  legs.  Girdle  sen- 
Mtions  are  also  often  meutioned,  but  the  patient  fails  to  accurately  localize 
them.  Other  sensations,  such  as  burning,  velvety  feelings,  feeling  as  though 
the  patient  were  receiviag  on  electric  current,  trembling  sensation  in  t^e 
k^  or  parsatheeias  about  the  anus,  and  drawing  sensations  over  the  back 
and  the  legs,  are  also  occasionally  noted.  These  sensory  disturbances  are, 
not  rarely,  the  only  indications  of  a  lesion  of  the  sensory  tracts.  Occasion- 
ally, also,  hypcnesthesia  is  mentioned  as  an  initial  symptom.  Actual  pains 
may  occur  in  the  beginning  of  the  affection,  but  they  are  almost  without  ex- 
ooition  of  very  slight  intensity.  Most  frequently  they  occur  in  the  vertebral 
oolomn  or  in  the  sacral  region.  At  times  they  are  present  in  the  form  of  a 
girdle.  The  most  varied  portions  of  the  body  may  be  the  seat  of  pains. 
The  breast,  the  intercostal  region,  the  abdomen,  the  legs,  the  knees,  the  hips. 
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the  iliac  fossa,  the  buttocks,  etc.  Serious  objective  disturbances  of  cutaneous 
sensibility  appear  never,  or  almost  never,  to  occur.  Slight  sensory  and  motor 
disturbances  not  infrequently  begin  in  one  leg,  and .  only  later  make  their 
appearance  in  the  opposite  limb.  More  rarely  the  symptoms  pursue  an 
ascending  course,  that  is,  spread  gradually  from  the  feet  upward  to  the 
region  of  the  pelvic  girdle.  Now  and  then,  too,  we  see  in  the  beginning  of 
the  affection  jerkings  in  the  legs. 

To  the  most  important  phenomena  of  this  period  belong  the  disturbances 
of  micturition  that  are  found  in  about  one-naif  the  cases  among  the  early 
symptoms.  It  is  characterized  most  frequently  by  a  weakness  of  the  detrusor 
urinse,  more  or  less  marked.  More  seldom  there  exists  in  the  beginning  a 
weakness  of  the  sphincter.  In  a  number  of  cases  bowel  disturbances  are 
also  noted,  constipation  being  twice  as  frequent  as  incontinence.  Not  rarely 
we  note  among  the  early  symptoms  an  impairment  of  the  sexual  power 
which  appears  to  be  rapidly  progressive,  amounting  to  actual  impotence. 
Very  rarely,  symptoms  of  sexual  irritation,  e.  g.^  priapism,  are  present.  In 
one  patient  intense  pains  in  the  back  were  attended  by  sexual  excitement, 
which  at  times  increased  up  to  ejaculation. 

When  the  clinical  picture  is  fully  developed  we  find  spastic  paralysis  of 
the  lower  extremities.  It  is  present  in  all  aegrees.  Very  seldom  only  is  a 
complete  paralysis  noted,  and  when  this  occurs  it  appears  to  be  temporary  in 
character.  Usually  we  have  a  very  well-developed  spastic  gait,  associated 
with  a  relatively  slight  paresis.  Further,  in  the  early  stage,  the  motor  symp- 
toms are  unequal  on  the  two  sides,  one  leg  being  more  affected  than  tne 
other.  In  beginning  or  in  incompletely  developed  cases  the  spastic  paral- 
ysis may  be  more  or  less  limited  to  one  extremity. 

A  sharp  contrast  to  the  markedly  spastic  gait  is  formed  by  the  muscle 
tension,  wnich  is  remarkably  low.  The  tendon  reflexes  of  the  lower  extrem- 
ities are  always  exaggerated.  Almost  constantly  do  we  find  an  ankle-clonus 
present,  very  frequently  also  a  patellar  clonus.  The  deep  reflexes  of  the 
arms  are  but  seldom  affected.  The  skin  reflexes  are  not  especially  involved. 
Decubitus  and  cystitis  occur  infrequently,  and  then  only  in  very  severe  cases 
and  in  the  later  stages. 

According  to  Kuh,  the  disease  has  its  origin  in  all  probability  in  syphilis 
of  the  vessek  of  the  cord  in  the  dorsal  region,  the  lesions  in  the  cord  being 
secondary  and  involving  mainly  the  lateral  tracts,  and  slightly  invading  the 
posterior  columns.  The  recognition  of  this  type  is  exceedingly  important,  as, 
according  to  Erb,  marked  improvement  is  apt  to  occur.  Kowalewsky,*  who 
has  also  studied  Erb*s  symptom-group  (for  it  cannot  be  termed  a  type),  con- 
cludes that  it  is  quite  common,  that  it  belongs  to  the  ages  of  thirty  to  forty- 
five,  and  that  it  is  most  common  in  the  male  sex. 

As  is  well  known,  ataxia  is  every  now  and  then  present  in  syphilis  of  the 
cord.  At  times  this  ataxia  is  associated  with  exaggerated  reflexes,  so  that  a 
condition  is  presented  similar  to  that  which  is  met  with  in  ataxic  paraplegia 
or  combined  sclerosis.  In  other  cases,  again,  the  ataxia  may  be  associated 
with  absence  of  the  tendon  reactions,  and  the  clinical  picture  may  still 
further  resemble  that  seen  in  true  locomotor  ataxia  in  tne  presence  of  an 
Argv^ll-Robertson  pupil. 

When  we  recall  the  fact  that  the  virus  of  syphilis  expends  itself  mainly 
upon  the  membranes  and  bloodvessels,  it  is  not  surprising  that  most  varied 
clinical  pictures  should  present  themselves.  Not  a  single  symptom  can  be 
taken  a^  constant  for  all  cases.  Even  the  spastic  character  of  tne  gait  may 
be  lacking.     Instead  of  flaccidity  contractures  may  be  present  and,  under 

1  Kowalewsky :  Neurolog.  Centralbl,  1893,  xii.  p.  888. 
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certain  conditions,  the  knee-jerks  may  be  absent.  Indeed,  Oppenheim*  goes 
so  far  as  to  maintain  that  Erb's  type  is  only  a  stage  of  meningo-myeUtis. 
Many  cases  present  symptoms  of  meningitic  irritation  and  of  involvement 
of  the  nerve-roots.  The  clearest  and  most  comprehensive  interpretation  of 
the  symptoms  that  has  yet  been  presented  is  that  of  Sachs',  who  says :  '*  If 
the  infiltration  start  from  the  meninges  it  invades  most  frequently  the  lateral 
columns  first,  often  at  symmetrical  points,  and  advances  very  slowly  from 
white  to  CTay  matter.  The  intensity  of  the  process  is  spent  often  upon  the 
lateral  columns,  hence  the  frequency  of  the  spastic  symptoms.  It  may  in- 
vade the  gray  matter,  giving  rise  to  sensory  symptoms,  sometimes  to  atrophic 
symptoms.  It  is  very  apt  to  recede  from  the  gray  matter,  restoring  sensa- 
tion, the  conditions  of  nutrition,  and  the  normal  condition  of  the  bladder, 
but  it  seems  to  halt  at  the  lateral  columns,  leaving  the  spastic  symptoms 
intact  for  a  very  long  tima"  How  much  the  clinical  picture  of  spinal 
syphilis  may  vary  is  shown  by  the  occurrence  of  such  phenomena  as  Brown- 
^^uard  paralysis.  Hertel,'  Oppenheim,*  and  Gerhard*  especially  note  the 
occurrence  of  this  symptom.  Gerhard,  however,  is  of  the  opinion  that  Erb's 
type  is  an  actual  entity,  at  least  is  not  always  a  mere  stage  of  meningeal 
syphilis,  as  Oppenheim  would  make  it.  Finally,  it  is  important  to  bear  in 
mmd  that  in  spinal  syphilis,  as  in  brain  syphilis,  the  same  tendency  to 
spontaneous  remissions,  followed  sooner  or  later  by  renewed  accessions,  is 
found. 

The  student  should  be  impressed  with  the  frequency  of  cerebral  complica- 
tions in  spinal  syphilis.  This  fact,  which  is  well  recognized,  has  been  espe-  • 
cially  insisted  upon  by  Oppenheim,  8iemerling,  and  by  Sachs.  Indeed,  the 
diagnosis  of  a  given  case  of  nervous  syphilis  should  more  frequently  read 
"multiple  cerebro-spinal  syphilis"  than  either  syphilis  of  the  brain  or 
syphilis  of  the  cord,  and,  wnen  we  reflect  upon  the  infectious  nature  of  the 
msease  and  the  consequent  tendency  to  wide  distribution  of  the  lesions,  this 
statement  will  not  cause  surprise. 

Spinal  syphilis  is  not  infrequently  precocious  in  its  onset.  Erb  states  that 
the  t}^e  of  spinal  syphilis  described  oy  him  appears  in  over  half  the  cases 
in  the  first  three  years  after  infection — sometimes  in  the  first  year.  Gilbert 
and  Lyon,*  however,  in  their  studies  of  precocious  spinal  syphilis,  tell  us  that 
the  spmal  cord  may  become  the  seat  of  spinal  lesions  from  the  third  month 
after  syphilitic  infection,  more  frequently,  indeed,  from  the  third  to  the  sixth 
month  than  later.  As  a  pathological  ^oundwork  they  distinguish  a  men- 
in go-myelitis,  which  is  either  necrobiotic  or  which  is  attended  by  cellular 
hyperplasia,  by  diffuse  sclerosis,  or  by  localized  gummatous  formations. 

^ttas^  in  discussing  the  pathology  of  spinal  syphilis  maintains  that  the 
condition  is  due,  not  to  innammation,  but  to  a  process  of  softening,  that 
meningeal  and  vascular  alterations  first  ensue  which  result  in  the  oblitera- 
tion of  the  vessels  and  consequent  softening  of  the  cord  tissue,  and  that  the 
sclerosis  which  results  is  due  to  a  reactive  inflammation.  A  similar  view  is 
adopted  by  D^jerine.*  There  is  apparently  never  a  true  primary  syphilitic 
myelitb?. 

Ever}^  now  and  then  gummata  are  found  in  the  cauda  equina,  and  in  such 
case  give  rise  to  symptoms  similar  to  those  which  other  tumors  of  the  cauda 
produce.     (See  page  652.) 

1  Oppenheim  :  Berlin,  klin.  Wocbenscbrift,  1898,  xzz.  887. 

9  Sachs:  Brain.  1893.  p.  406. 

s  Uertel :  Charlt«  Annalen.  1890,  xv.  214  *  Loc.  cit. 

^  Gerhard  :  Berlin,  klin.  Wochenach..  1898,  xxx.  1209. 

t  Jxxj.  cit. 

'  Sottas  :  Compt  Rend.  Soc.  de  Biolng.,  1893,  9  a.  ▼.  359. 

«  Ddjerine :  Compt.  Rend.  Soc.  de  Biolog.,  1893,  9  s.  v.  432. 
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SYPHILIS  OP  THE  NERVES. 

Cranial  Nerves.  Syphilis  may  attack  the  cranial  nerves  primarily, 
but  more  often,  being  exposed  to  syphilitic  exudation,  they  become  involved 
secondarily,  or  the  minute  vessels  supplying  their  nuclei  become  occluded  by 
gummatous  deposit.  Especially  frequent  is  the  involvement  of  the  oculo- 
motor nerve,  as  already  stated.  In  such  instances  a  dilated  pupil,  external 
strabismus,  prominence  of  the  eyeball,  ptosis,  or  various  derangements  of 
vision  may  oe  present.  Whenever  such  phenomena  make  their  appearance 
as  isolated  symptoms  without  special  cause,  syphilis  should  be  suspected. 
The  sixth  nerve  may  be  similarly  attacked,  the  symptoms  then  ^ii^g  inter- 
nal strabismus  and  diploplia.  Tne  facial  nerve  is  very  infrequently  anected ; 
the  palsy  is  generally  a  complete  one,  that  is,  it  involves  the  entire  distribution 
of  the  nerve,  the  orbicularis  palpebrarum  suffering  along  with  the  other 
£Eicial  muscles.  The  trigeminus  also  is  every  now  and  then  involved,  either 
at  its  roots  or  at  the  Gasserian  ganglion,  and  in  such  an  instance  pain,  in- 
tense in  character — a  severe  and  persistent  neuralgia — is  present.  The  optic 
nerves,  as  already  stated,  also  frequently  suffer.  Involvement  of  the  spinal 
accessory  and  hypoglossal  is  also  occasionally  met  with.  For  a  detailed 
description  of  the  symptomatology  of  disease  of  these  nerves  the  reader  is 
referred  to  Chapters  XXVI.  and  XXVII. 

Spinal  Nerves.  Syphilis  of  the  spinal  nerves  is  excessively  rare.  As 
in  the  case  of  the  cranial  nerves,  the  various  nerve-roots  may  be  involved  in 
syphilitic  exudation,  and  thus  special  symptoms  may  arise.  Single  nerve- 
trunks  may  also  be  affected,  but  acute  multiple  neuritis,  primary  and  directly 
due  to  sypnilitic  infection,  is  exceedingly  rare,  if,  indeed,  it  ever  occurs.  As 
shown  by  Peret,  D^jerine,  and  others,  changes  take  place  in  the  peripheral 
spinal  nerves  in  many  cases  of  locomotor  ataxia.  Tne  lesion  is,  however,  a 
degenerative  one,  and  not  due  to  direct  specific  inflammation. 


FUNCTIONAL   NERVOUS  DISEASES. 

Recently  Kowalewsky^  has  studied  the  relation  of  syphilis  to  various  fiinc- 
tional  nervous  affections.  Syphilis  can  doubtless  produce  nutritional  dis- 
turbances which  will  not  manifest  themselves  by  any  visible  changes  in  the 
central  nervous  organs.  These  disturbances  may  be  secondary,  first,  to 
changes  in  the  blood ;  secondly,  to  changes  in  the  tissues  following  energetic 
antisyphilitic  treatment ;  thirdly,  to  changes  in  the  bloodvessel  walls,  due  to 
pathological  processes ;  fourthly,  to  changes  in  the  nerve  elements  resulting 
from  the  psychic  shock  arising  from  the  knowledge  of  having  acquired  so 
terrible  a  disease ;  and,  lastly,  to  alteration  of  the  nervous  tissues  due  to  their 
permeation  with  the  chemical  poison  of  syphilis.  The  blood  changes  of 
syphilis  probably  begin  on  the  nrst  day  of  infection,  increase  progreeetively, 
and  reach  their  acme  during  the  secondary  stage.  Afterward  the  blood 
appears  gradually  to  return  to  normal.  These  same  blood  changes  are  met 
with  in  inherited  sy})hili8.  Antisyphilitic  treatment  with  mercury  in  large 
doses  causes  a  diminution  in  the  red  blood-corpuscles,  a  loss  in  weight,  and 
impairment  of  nutrition.  In  this  way  Kowalewsky  explains  the  frequency 
of  functional  disturbances  in  tertiary  syphilis,  especially  the  occurrence  of 
neurasthenia. 

The  alteration  in  the  vessel  walls  commonly  met  with  in  tertiarj'  syphilis 

1  Kowalewsky :  Archiv  f.  Psychiatrie,  xxvi.  il.  p.  552. 
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is  a  periarteritis.  In  addition,  as  we  have  above  pointed  out,  there  are,  par- 
ticularly in  the  cerebral  vessels,  gummatous  deposits.  These  changes  neces- 
sarily influence  exosmosis  and  endosmosis,  and  consequently  the  regularity 
of  nutrition  of  the  structures  supplied.  Under  the  influences  of  these  con- 
ditions we  find  the  development  of  temporary  alterations  in  the  nervous 
system,  such  as  transient  palsies,  aphasias,  etc.,  and  also  hysteria. 

The  moral  influence  of  the  knowledge  of  the  existence  of  the  disease  is  a 
powerftil  factor  in  depressing  the  nervous  system.  This  has  also  been  pointed 
out  by  Foumier.  According  to  the  latter,  neurasthenia  is  apt  to  come  on 
between  the  fourth  and  fifth  month  after  the  initial  sore.  It  is  especially 
frequent  in  women.  It  is  not,  however,  limited  to  the  secondary  stage,  but 
may  also  come  on  during  the  tertiary-  period.  According  to  Foumier,  it 
attacks  especially  the  educated  classes  in  the  cities,  and  not  the  polyclinic 
patients.  The  neurasthenia  in  these  cases  is,  of  course,  merely  symptomatic, 
and  does  not  difler  essentially  from  the  neurasthenia  which  makes  its  appear- 
ance in  the  course  of  other  grave  diseases. 

The  direct  action  of  the  syphilitic  poison  is  probably  a  chemical  one,  and 
it  may  affect  the  ftmction  or  the  structure  of  the  nerve  elements.  Accord- 
ing to  Kowalewsky,  four  so-called  ftmctional  disturbances  are  probably 
attributable  to  this  action  of  the  poison,  namely,  neurasthenia,  nysteria, 
chorea,  and  angina  pectoris.  The  neurasthenia  here  alluded  to  is,  of  course, 
different  from  that  due  to  the  moral  shock  already  mentioned.  It  is  probable 
that  in  this  form  of  neurasthenia,  to  which  the  term  syphilitic  neurasthenia 
should  properly  be  restricted,  the  chemical  composition  as  well  as  the  molec- 
ular structure  of  the  nerve-cells  suffer  change.  Three  factors  may  bring  this 
about :  first,  insufficient  quantity  of  nutritive  material ;  secondly,  a  nutritive 
material  altered  in  its  chemical  nature ;  thirdly,  inadequate  removal  of  the 
waste  products.  All  three  of  these  factors  are  present  in  syphilis.  They  are 
probably  also  responsible  for  the  neurasthenia  which  we  every  now  and  then 
see  in  the  subjects  of  hereditary  syphilis.  True  syphilitic  neurasthenia  occurs 
most  frequently  during  the  height  of  the  blood  changes,  that  is,  during' the 
secondary  period.  This  neurasthenia  is  distinguished  from  ordinary  neuras- 
thenia by  the  fact  that  it  is  successfully  treated  by  ordinary  antisyphilitic 
remedies.  It  differs,  of  course,  radically  from  the  peudo-neurasthenia  fol- 
lowing the  too  free  use  of  mercurials.  It  is  probable  that  in  many  cases  of 
syphilis  the  neurasthenia  present  is  of  mixed  oriein,  that  is,  is  in  part  due 
to  the  direct  action  of  the  poison,  and  in  part  to  the  moral  shock.  Instead 
of  neurasthenia,  hysteria  may  be  developed,  and  it  is  not  uncommon  to  find 
hysteria  during  the  secondary  stage.  This  was  also  pointed  out  by  Fournier. 
Psychic  and  moral  factors  doubtless  play  a  part  in  some  cases.  It  is  also 
important  to  remember  that  every  now  and  then  the  children  of  syphilitic 
parents  suffer  especially  from  hysteria.  Hysteria  is  essentially  a  degenerative 
neurosis. 

Kowalewsky  cites  two  cases  of  chorea  attributed  to  acquired  syphilis. 
Chorea  appears  to  be  quite  rare  as  the  direct  result  of  syphilis,  but,  according 
to  Kowalewsky,  is  frequent  in  the  offiipring  of  syphilitic  parents. 

Regarding  angina  pectoris,  Kowalewsky  believes  that  syphilis  may 
produce  it  in  three  ways:  (1)  by  exciting  pathological  changes  in  the 
heart  wall,  (2)  by  morbid  changes  in  the  vessels,  (3)  by  alterations  in  the 
ner\'es. 

While  the  relations  of  syphilis  to  functional  nervous  diseases  are  less  clear 
and  less  striking  than  in  the  case  of  the  organic  affections,  there  can  be  no 
doubt  that  these  relations  are  frequently  of  great  practical  importance,  and 
in  many  forms  of  obscure  functional  nervous  disorders  the  question  of  syphilis, 
either  directly  acquired  or  inherited,  should  be  investigated. 
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Inherited  Syphilis.  As  already  stated,  the  lesions  of  inherited  syphilis 
are  not  distinguished  by  any  peculiarity,  save  when  occurring  in  the  early 
developmental  periods.  Gross  phenomena,  such  as  various  arrests  of  develop- 
ment entailing  striking  deformitfes,  may  then  be  produced.  The  pathological 
changes  noted  from  time  to  time  are  most  varied.  Sclerosis  of  the  cranium, 
pachymeningitis,  leptomeningitis,  ependymitis  and  hydrocephalus,  softening 
and  sclerosis  of  the  brain,  gummata  of  the  brain,  gummata  of  the  cord,  etc., 
are  among  the  various  lesions  that  have  been  described.  It  is  not  surprising 
that  idiocy  and  epilepsy  frequently  accompanv  inherited  syphilis.  The  vari- 
ous pathological  changes  we  have  summanzea  need  no  elaboration  to  explain 
this  fact.     (See  Chapter  XII.) 

Friedmann*  maintains  that  there  is  also  a  typical  spastic  paraplegia  in  chil- 
dren, apart  from  congenital  spastic  palsy,  dependent  upon  hereditary  syphilis. 
It  is  curable,  but  apt  to  recur.  It  is  related  to  Erb*s  type  of  syphilitic  palsy 
in  the  adult,  and  is  perhaps  its  analogue. 

Syphilitic  Spondylitis.  Syphilis  of  the  spinal  vertebrae,  that  is,  specific 
spondylitis,  reauires  mention  inasmuch  as  the  symptoms  presented  now  and 
tnen  suggest  disease  of  the  spinal  cord.  Further,  the  recognition  is  of 
importance,  as  the  suffering  accompanying  the  affection  is  very  great,  and 
^  our  therapeutic  measures,  as  a  rule,  readily  control  the  progress  of  the 
disease.  There  is  present  deep-seated  pain  in  the  back,  generally  in  the 
neighborhood  of  the  dorso-lumbar  juncture.  Pain  is  also  excited  by  various 
movements  of  the  trunk,  but  especially  by  transmitted  shock.  If  such  a 
patient,  while  standing,  raise  himself  upon  the  toes  and  then  allow  himself 
to  fall  heavily  upon  the  heels,  great  pain  is  experienced.  Torsion  and  flexion 
of  the  trunk  likewise  excite  pain,  though  to  a  less  extent.  In  addition,  we 
have  now  and  then  symptoms  indicating  the  involvement  of  various  nerve- 
trunks.  Thus,  severe  pain  resembling  a  girdle  pain,  or  shooting,  darting 
pain,  may  follow  the  course  of  one  or  more  of  the  intercostal  nerves,  or  may 
pass  along  the  ilio-hypogastric  or  the  ilio-inguinal  nerves.  In  one  case 
which  it  was  my  fortune  to  see  in  consultation,  the  pain  followed  the  distri- 
bution of  the  ilio-inguinal  so  closely  as  to  suggest  the  pain  often  present  in 
renal  calculus. 

In  syphilitic  spondylitis  deformity  of  the  spine  is  not  present,  as  a  rule,  the 
suffering  caused  by  compression  or  inflammatory  infiltration  of  the  nerve- 
roots  being  so  great  that  that  the  patient  seeks  relief  at  a  relatively  early 
stage.  Specific  lesions  of  the  vertebrae  can  hardly  be  confused  with  specific 
disease  of  the  cord,  but  the  distinction  between  it  and  syphilis  of  the  mem- 
brane is  not  always  easy. 

Diagnosis.  In  many  cases  a  history  of  specific  infection  as  well  as  a  historj'  of 
secondary  manifestations  is  readily  elicited.  Not  infrequently  it  happens,  how- 
ever, that  a  clear  history  of  syphilitic  disease  is  wanting,  and  even  exposure 
to  possible  infection  may  be  denied.  In  such  cases,  we  sometimes  obtain  a 
history  of  frequent  miscarriages  on  the  part  of  the  wife,  of  stillborn  chil- 
dren, of  the  death  of  children  in  earlv  infancy,  or  other  histor}'  suggestive 
of  syphilis.  Sometimes  the  patient  admits  the  history  of  a  sore,  but  denies 
all  knowledge  of  secondary  symptoms.  This  occurrence  is  indeed  so  frequent 
among  polyclinic  cases  that  many  neurologists  look  upon  this  history  as  of 
itself  significant.  To  say  the  least,  a  history  of  secondary  symptoms  is  not 
at  all  necessary  to  establish  the  diagnosis  of  nervous  syphilis. 

Of  equal  if  not  greater  importance  than  a  history  of  infection  are  the  fol- 
lowing general  diagnostic  features :     First,  niultip/icUy  of  lemans.     Syphilis 

1  Friedmann  :  Deutsche  Zeitscb.  f.  Nervenheilk,  1S92-98. 
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gives  rise  to  diffuse  and  multiple  lesions  of  the  nervous  system.  Therefore, 
symptoms  which  require  for  their  explanation  a  number  of  independent  foci 
of  disease  point  to  syphilis.  Secondly,  the  peculiar  progress  of  the  symptoms, 
namely,  intermissions  followed  by  renewed  accessions  of  symptoms.  In  this 
connection  the  fugacious  character  of  many  of  the  palsies  is  of  great  signifi- 
cance. •  This  remarkable  peculiarity  is  doubtless  due,  as  Oppenheim  points 
out,  to  the  nature  of  the  new  formation,  namely,  a  rapidly  forming  and,  at 
the  same  time,  perishable  granulation  tissue.  The  pressure  or  irritation 
caused  by  such  a  new  formation  must  necessarily  be  very  variable.  It  is  not 
at  all  uncommon,  for  instance,  to  note  marked  variations  in  the  character  of 
the  visual  fields,  showing  that  the  optic  nerve  is  being  exposed  to  constantlv 
changing  patholorical  conditions.  This  is  also  especially  true  of  the  pupil- 
lary reactions  ana  of  the  knee-jerks.  Finally,  there  is  the  general  subacute 
character  of  the  affection.  The  symptoms  of  a  gumma  may  make  their  ap- 
pearance suddenly,  but  if  the  patient  be  questioned  closely  it  will  be  found 
that  various  symptoms,  perhaps  slightly  marked,  preceded  the  sudden  out- 
break. In  other  words,  while  the  symptoms  often  make  their  appearance 
suddenly,  the  growth  producing  them  occupies  some  little  time  in  its  formar 
tion  ;  but  it  is  to  be  remembered  that  the  course  of  a  gumma  is  far  more 
rapid  than  that  of  other  tumors.  Symptoms  of  brain  tumor  persisting  with 
little  chan^  for  months  or  years  are  incompatible  with  syphilis.  Fmally, 
in  the  detailed  diagnosis  of  the  position  of  the  lesion  the  involvement  of  tne 
various  cranial  nerves,  the  occurrence  of  Jacksonian  or  focal  epilepsy,  or  of 
special  palsies,  must  be  taken  into  consideration. 

While  the  diagnosis  of  most  cases  of  cerebral  syphilis  can  be  readily 
made,  diffuse  syphilis  of  the  cortex  presents  special  difficulties.  It  may 
simulate  paretic  dementia,  and  the  differential  diagnosis  between  the  two  af- 
fections may  be  almost  impossible,  especially  as  true  paresis  is  itself  often  an 
outcome  of  syphilis.  However,  diffuse  cortical  syphilis  pursues  a  course 
that  when  contrasted  with  true  paresis  is  decidedly  atypical.  Unfortunately 
this  fact  is  merely  suggestive,  as  instances  of  atypical  true  paresis  are  not 
uncommon.  However,  in  many  cases  of  diffuse  cortical  syphilis  there  are 
present  recent  secondary  mamfestations  in  the  skin,  mucous  membrane, 
hair,  etc.  The  discovery  of  such  signs  at  once  settles  the  diagnosis.  Finally, 
the  occurrence  of  epileptic  attacks,  hemiplegias,  or  other  palsies  in  a  manner 
conformable  to  syphilis,  also  assists  in  the  diagnosis.  A  history  of  com- 
paratively recent  specific  infection,  if  present,  is  also  of  value ;  although  a 
lar^  number  of  paretics  present  a  history  of  syphilis,  the  infection  is  gen- 
eraJly  of  long  standing.  Paretic  dementia,  as  already  pointed  out,  belongs 
to  the  degenerative  affections  which  are  apt  to  occur  in  syphilitic  subjects, 
and  is  not  directly  dependent  upon  specific  inflammation.^ 

If  cerebral  symptoms  are  largely  in  excess,  i.  e.,  if  the  case  be  one  of  cere- 
bral or  encranial  syphilis,  the  existence  of  headache,  characteristic  sleep-dis- 
turbances, epileptic  or  apoplectiform  attacks,  vertigo,  and  the  peculiar  blunt- 
ing of  the  mental  faculties  already  described,  assist  us  in  making  a  diagnosis. 
Headache  Ls  generally,  though  not  invariably,  a  marked  feature.  Exacer- 
bations, as  already  stated,  frequently  occur.  Gray'  lays  especial  stress  upon 
the  tendency  of  syphilitic  heiadache  to  periodicity,  that  is,  to  a  tendency  to 
recur  at  a  certain  time  in  the  twenty-four  hours;  most  frequently  at  or 
toward  night,  less  frequently  in  the  afternoon  or  morning.  It  owes  its 
origin  to  pressure  or  irritation  of  the  membranes,  and  may  therefore  be 
simulated  by  various  forms  of  organic  encranial  disease,  but  here  the  ehar- 

1  For  the  detailed  differential  diagnoBiB,  see  p.  696. 
>  Gray :  Am.  Jonrn.  Med.  Sci.,  18$^,  ciii.  30. 
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act«ristic  sleejxlisturbaiicee  come  to  our  aasiatante.  Marked  in»>DiDia,  occur- 
ring uaualiy  at  the  outset  and  lasting  for  a  few  weeks,  is  insistw!  ujion  by 
Gray,  who  also  conaidera  as  signtficaiit  the  i^dden  ceatation  of  the  headache 
and  insomnia  uijon  the  appearance  of  paralytic  or  convulsive  phenomena. 
Somnolence  and  the  mental  phenomena  have  already  heen  sufficiently  de- 
ecrihed  in  the  symptomatology. 

If,  in  addition  to  the  general  sympton a  indicative  of  cerebral  sj-philis,  there 
occur  a  hemiplegic  attack  which'  is  incomplete  and  rapidly  improves,  tlmt  Is, 
is  evane^ent  or  fugacious,  syphilis  is  aeain  indicated.  Especially  is  this  the 
case  if  the  attack  occur  at  a  time  of  life  preceding  that  at  which  degeneror 
tion  of  hloodveasels  from  non-syphilitic  causes  generally  ensues.  Guwere,' 
for  instance,  liol<ls  that  if  a  hemiplegic  attack  occurs  previous  to  forty-five 
years  of  age,  a  i^pecific  origin  is  indicated.  Again,  if  instead  of  a  hemiple- 
gia or  other  palsy,  there  are  present  epileptic  attacks,  occurring  for  the  first 
time  in  an  individual  over  thirty  yeara  of  age,  syphilis  is  also  suggested. 
Headache  and  sleep-disturbances,  it  should  l>e  remembered,  are  not  always 
prominent  features  of  cerebral  syphtlis,  and  specific  epilepsies  and  palsies 
may  be  present  when  these  symptoms  are  but  slightly  marked. 

In  the  diagnosis  of  spinal  sypnilis  we  are,  as  before,  to  be  guided  by  gene- 
ral pnnciples.  Pain  referable  to  the  membranes  or  to  the  nerve-roots,  and 
various  motor  disturbances  are  significant.  We  have  seen,  in  discussing  the 
symptomatology,  that  the  symptoms  may  simulate  various  tract  degenerations 
of  the  cord,  but  they  are  always  atypical.  Thus,  while  s}-philis  of  the  con) 
frecjuentlv  simulates  the  paraplegia  of  lateral  sclerosis,  muscular  rigiditv,  so 
constant  in  the  lalter  disease,  is  generally  wanting.  Further,  bladder  paleies> 
sensory  disturbances,  belt-like  pains,  etc.,  symptoms  not  present  in  laternt 
sclerosis,  may  be  present  here.  This  is  also  true  when  the  disease  simulates 
locomotor  ataxia  or  combined  sclerosis.  An  intoresting  instance  of  a 
simulatinf;  locomotor  ataxia  occurred  in  a  negro,  a  patient  in  my  ward  of 
the  Philadelphia  Hospital.  All  of  the  typical  symptoms  were  present  with 
the  exception  of  the  Ar^ll-Robert«on  pupils  and  the  ataxic  pains.  Inas- 
much as  locomotor  ataxia  is  practically  unknown  in  the  negro,  and  as  th« 
symptoms  presented  differed  in  at  least  two  important  |>oints  from  those  of 
typical  locomotor  ataxia,  large  doses  of  iodide  of  potassium  were  aduiini»- 
tered,  with  the  result  of  a  rapid  and  complete  cure  of  the  patient. 

The  fact  of  the  at}'picat  character  of  the  cord  sj'mptoms  m  syphilis  cannot 
be  too  strongly  insisted  upon.  Thus  it  may  simulate  myelitis.  Howe^'e^,  as 
[minted  out  by  8achs,'  tnere  is  not  in  syphilis  a  morbid  process  "  which 
rapidly  advances  across  the  entire  cross-section  of  the  cord,  involving  all  the 
symptoms  due  to  loss  of  function  of  the  various  spinal  systems.  If  thfl 
syphilitic  disease  he  the  result  of  a  specific  endarteritis  of  the  vessels  of  the 
cord,  we  know  that  some  and  bv  no  means  all  of  these  vessels  are  affected, 
and  that  the  disease  advances  slowly  from  one  group  of  vowels  to  another. 
If  there  be  ditiUse  specific  infiltration,  it  also  invades,  but  verj' slowly,  one  port 
after  the  other.  It  has  a  remarkable  tendency,  too,  to  increase  for  a  lims 
and  then  to  recede,  whether  as  a  result  of  treatment  or  not,  and  then  posa- 
bly  to  increase  with  renewed  force." 

As  illustrating  the  irregularity  of  the  svmptoms  we  should  agtun  meDtion 
the  not  infrequent  occurrence  of  Brown-^^^uard  parah-sis.  In  this  conned 
tion  also  a  case  recorded  by  Beevor*  is  interesting.  The  patient  presented 
intra  vilam  the  syniptom.t  of  syringomyelia,  hut  at  the  autopsy  a  syphilitifl 
lumor  was  found  on  each  side  of  the  cord  in  the  cervical  region. 


'  Uw,  di. 
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Recognition  of  the  symptom  group  described  by  Erb  is  of  importance  be- 
cause of  the  frequency  of  its  occurrence,  but  that  it  by  no  means  represents 
all  cases  of  spinal  syphilis  cannot  be  too  strongly  insisted  upon.  The  diag- 
nosis should  always  be  made  upon  general  principles,  and  among  these  the 
following,  formulated  by  Sachs,^  may  be  considerea  as  established :  First,  the 
relatively  slight  intensity  of  the  disease,  the  palsies  rarely  being  complete. 
Secondly,  the  wide  distribution  of  the  symptoms,  indicating  often  simulta- 
neous involvement  of  the  cervical,  dorsal,  and  lumbar  enlargements ;  and, 
finally,  the  tendency  to  remissions  and  relapses. 

Regarding  the  diagnosis  of  syphilis  of  the  nerves,  the  facts  already  stated 
in  discussing  the  symptomatology  must  be  borne  in  mind.  Important  is  it 
to  remember  that  isolated  disease  of  any  of  the  cranial  nerves,  especially  of 
the  optic  and  oculo-motor,  points  to  syphilis. 

In  many  cases  the  dia^osis  of  syphilis  is  confirmed  by  the  ''  therapeutic 
test."  If  the  symptoms  disappear  aiter  the  administration  of  iodide  of  potas- 
sium or  mercurials,  the  inference  is  often  justified  that  the  lesion  is  syphilitic 
We  must  remember,  however,  that  the  iodides  sometimes  have  a  remarkable 
effect  upon  neoplasms  that  are  non-syphilitic  in  origin.  Among  these  we 
must  especially  mention  gliomata.  Further,  should  a  negative  result  follow 
the  administration  of  specific  remedies,  the  non-syphilitic  character  of  the 
afiection  cannot  always  oe  inferred,  as  the  remedies  are  sometimes  unable  to 
arrest  the  progress  of  the  disease.  Finally,  it  must  be  borne  in  mind  that 
the  symptoms  in  a  given  case  are  oft^n  the  result,  not  of  syphilitic  deposit, 
but  of  the  secondary  changes  in  the  nerve-tissues  themselves,  permanent  in 
character. 

In  studying  cases  of  suspected  hereditary  syphilis,  interstitial  keratitis, 
notched  or  Hutchinson's  teeth,  and  other  signs  snould  be  looked  for.  A  his- 
tory of  parental  syphilis  is  of  course  of  great  assistance  in  making  the  diag- 
nosis. 

Prognosis.  As  we  have  just  seen,  the  diagnosis  of  a  syphilitic  lesion  in 
the  nervous  system  does  not  necessarily  imply  a  favorable  prognosis.  Not 
only  may  a  gumma  produce  permanent  changes  in  the  nerve-tissue  with 
which  it  is  in  contact,  but  it  may  also  undergo  retrograde  metamorphosis 
itself;  and  when  caseous  and  fibrous  changes  have  once  taken  place,  neither 
iodides  nor  mercurials  can  bring  about  its  removal.  Further,  a  symptom, 
e.  g.y  a  hemiplegia,  may  be  due  to  syphilis  of  the  walls  of  a  vessel,  and  in 
such  case  permanent  changes,  softening,  etc.,  take  place  in  the  afiected  nerve- 
centres,  changes  which  our  remedies  can  in  no  way  influence.  The  same  is 
necessarily  true  when  a  hemiplegia  is  due  to  a  hemorrhage  occurring  from  a 
syphilitic  vessel.  In  syphilitic  epilepsies,  also,  it  is  extremely  probable  that 
tne  afiection  is  oft^n  the  outcome  of  vascular  disease  associated  with  perma- 
nent changes  in  the  cortical  tissues.  In  such  cases,  again,  our  remedies  may 
fail  to  arrest  the  convulsive  attacks. 

As  a  rule,  the  prognosis  in  a  given  case  is  unfavorable  in  proportion  to  the 
length  of  time  the  symptoms  have  existed.  A  further  unfavorable  factor  is 
the  appearance  of  symptoms  while  the  patient  is  under  active  treatment.  It 
is  probable  in  such  cases  either  that  the  organism  has  become  "  accustomed  " 
to  or  excessively  tolerant  of  the  iodides  and  mercurials,  or  that  the  attack  of 
syphilis  is  of  especial  virulence.  Frequently,  however,  especially  if  the 
patient  be  seen  early  after  the  appearance  of  symptoms,  the  prognosis  is  very 
favorable  and  very  brilliant  results  are  accomplished.  Cerebral  palsies,  para- 
plegia, headache,  somnolence,  and  other  symptoms  may  under  these  circum- 
stances rapidly  disappear. 

1  Loo.  dt. 
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It  often  happeus  that  great  improve  in  eiit  takes  place  in  a  ^^iven  case,  but 
not  absolute  cure ;  for  example,  a  palsy  may  disappear,  but  some  residual 
weakness  may  renisia ;  or  headache  and  somnolence  inay  vanish,  but  mental 
weakness  anil  apathy  may  persist.  Frequently,  too,  though  the  princi[)al 
symptomB  rapidly  improve,  special  symptoms,  such  as  result  from  the  invoWo- 
nieiit  of  some  of  the  cranial  nerves,  remaiu  uuchanged.  Thus,  there  may  be 
a  residual  inequality  of  tho  pupUs,  some  strabismus,  or  some  degree  of  ntoeia. 
Finally,  the  age  of  the  patient  appearsto  influence  t  lie  prognosis.  Hjelman' 
thinks  that  after  thirty-nine  years  the  prognosis  is  not  as  favorable  as  in  ear> 
Her  periods.  The  interval  between  infection  and  brain  syphilis  he  believei 
h}  be  of  no  consequence,  provided  the  inter\-al  be  under  ten  years.  Afl*r  » 
longer  interval  thau  this  the  prognoeis  becomes  proportionately  unfavorable. 

Treatment.  The  treatment  of  syphilis  of  the  nervous  sj-atem  should  bs 
instituted  at  a*  early  a  moment  as  possible,  and  should  always  be  of  an  active 
character.  The  remedies  consist  especially  of  the  iodides  and  mercurials 
Neurologists  difter  in  reference  to  the  relative  value  of  these  two  classes  of 
remedies.  The  iodides  have,  as  a  rule,  a  rapid  action.  However,  the  n 
suits,  though  they  ore  often  brilliant,  may  not  be  durable.  The  mercurial; . 
like  the  iodides,  cause  the  rapid  absorption  of  syphilitic  deposits,  and  it  m 
observed  that  the  effects  of  a  thorough  mercurial  couree  of  treatment  ai« 
more  persistent  than  if  the  iodides  are  used  alone.  Besides  stimulating  ab- 
sorption, the  mercurials  apjiear  to  act  in  a  manner  antagonistic  to  inflanuuB- 
tury  processes  in  general,  and,  further,  it  is  not  improbaole  that  they  have  • 
destructive  or  antagonistic  action  upon  ihe  specific  virus  itself. 

The  objects  to  be  gained  in  treatmg  cases  of  nervous  syphilis  are,  first,  to 
remove  the  deposit  or  infiltration  with  the  greatest  possible  rapidity,  and, 
secondly,  to  make  this  result  as  lasting  as  possible.  Reliance  should,"  there- 
fore, Hot  be  placed  upon  one  drug  to  the  exclusion  of  the  other.  It  is  the 
writer's  custom  either  to  use  lw>th  together  or  to  follow  one  by  the  other.  A 
good  plan  is  to  adtuiulster  the  iodide  of  potassium  in  rapidly  Increasing  dnsa 
until  20,  30,  40,  or  even  60  gr^ns  are  dven  three  times  a  day.  For  short 
periods  of  time,  in  urgent  cases  eveu,  tnis  quantity  may  be  exceeded,  ai 
tolerance  to  the  drug  is  exceedingly  great.  At  the  same  time  that  the  iodids 
are  being  administered  mercuries  in  some  form  or  other  should  be  added  lo 
the  treatment.  The  writer's  preference  is  the  use  of  the  protosalts,  so  guarded 
as  to  prevent  purgation,  or,  what  Is  better  still,  the  cautious  use  of  mercurial 
inunction.  A  small  quantity  of  the  ointment,  say  20  grains,  should  be  rubbed, 
into  the  axilla*  every  day,  and,  should  the  patient  prove  tolerant  to  the  ilru^ 
this  amount  may  rapidly  be  increased  to  30  or  40  grains  or  more.  In  urgeaf 
and  desperate  cases  much  larger  quantities  should  be  used.  Aa  soon  as  lo^ 
dernees  of  the  gums  is  noticed  the  inunctions  should  be  abnolutely  stopped, 
but  as  soon  as  this  symptom  subsides  they  should  be  cautiously  resumed 
and  the  patient  kept  under  the  influence  of  the  drug  off  and  on  for  a  long 

The  quffition  next  arises  as  to  how  long  an  active  course  of  antis^'jihi* 
litic  treatment  should  be  pursued.  If  the  case  he  amenable  to  treatment) 
improvement  is  noted  at  the  end  of  several  weeks.  Sometimw  the  improve- 
ment is  noted  in  a  few  days,  ^lore  often  it  happens  that,  after  a  certain, 
amount  of  improvement,  tne  case  reaches  a  standstill,  Under  these  circum- 
stances it  is  adrisable  to  increase  the  amount  of  the  iodide  or  the  uiercurT 
administered.  If  under  increased  dosage  no  improvement  takes  place,  it  a 
probable  either  that  the  patient  has  become  habituated  to  the  me^liciuee  or  that 
a  maximum  amouutof  recovery  for  the  time  being  has  been  attained.    Under 
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these  circumstances  it  is  better  to  abandon  the  specific  treatment  altogether 
for  a  time  and  to  administer,  together  with  a  liberal  diet,  reconstructive 
remedies,  such  as  iron,  the  hypophosphites,  cod-liver  oil,  and  such  tonics  as 
strychnine  and  arsenic.  We  habitually  underestimate  the  reparative  powers 
of  the  nervous  system.  Very  frequently,  after  specific  lesions  have  been 
removed,  the  ^mptoms  persist,  but  the  nervous  tissue,  freed  from  pressure 
or  other  pathological  interference,  in  the  course  of  time,  weeks  or  months, 
recovers,  and  the  symptoms  eventually  disappear.  This  process  can  take 
place  only  if  the  interference  has  not  been  of  such  a  nature  as  absolutely  to 
destroy  the  parts  affected. 

In  some  instances  it  is  advisable  to  return  to  the  use  of  the  iodides  and 
mercurials  after  an  interval  of  several  weeks  or  months.  Very  frequently  a 
persistent  treatment,  in  which  specific  remedies,  reconstructives,  and  tonics  , 
are  alternated,  is  followed  in  the  course  of  months,  and  sometimes  years,  by 
the  most  gratifying  results.  In  two  instances  in  the  experience  of  the  writer 
the  maximum  amount  of  improvement  was  only  attained  by  this  method  at 
the  end  of  three  years.     Both  were  grave  cases  of  syphilis  of  the  cord. 

Persistence  in  treatment  is  especially  indicated  because  of  the  well-known 
tendency  of  syphilitic  lesions  to  recur.  Gowers*  states  that  every  patient 
who  has  had  syphilis  should  take  at  least  eight  years  from  the  primary  dis- 
ease, or  for  five  years  from  the  last  manifestation  of  it,  a  course  of  iodide  for 
three  weeks,  twice  a  year. 

The  hypodermatic  method  of  administering  mercurials  has  nothing  special 
to  recommend  it  in  the  treatment  of  nervous  syphilis,  the  most  rapid  impres- 
sion being  made  by  the  method  of  inunction.  However,  when  it  is  essential 
that  the  nature  of  the  malady  should  be  concealed,  or  when  inunctions,  be- 
cause of  hot  weather,  become  exceedingly  unpleasant,  the  hypodermatic  method 
may  be  resorted  to  with  advantage.  One-tenth  of  a  grain  of  bichloride  of 
mercury,  dissolved  in  10  or  15  drops  of  distilled  water,  may  be  administered 
every  second  or  third  day.  The  injection  is  best  made  into  the  buttock  or 
into  the  loose  tissues  of  the  back.  "  Gray  oil "  is  also  occasionally  used.  It 
consists  of  an  emulsion  of  metallic  mercury  in  lanoline,  in  the  proportion  of 
two  to  one ;  this  is  diluted  for  hypodermatic  use  in  the  proportion  of  three 
parts  of  ointment  to  one  part  of  olive  oil.*  One  to  two  minims  may  be  ad- 
ministered at  intervals  of  every  second  or  third  day.  Sacaze  and  MagnoP 
state  that  in  three  cases  of  cerebral  syphilis  they  obtained  very  prompt  results 
from  its  use. 

1  Gowen :  Internat.  Med.  Mag.,  1893. 11.  828. 

X  L.  Wolf:  "  Hypodormatic  Medication  In  SyphilU."  Tbe  College  and  Clinical  Record,  Maj,  1898. 
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It  often  happens  that  great  improvement  takes  place  in  a  given  ease,  but 
not  absolute  cure ;  for  example,  a  palsy  may  disappear,  but  some  residual 
weakness  may  remain ; .  or  headache  and  somnolence  may  vanish,  but  mental 
weakness  and  apathy  may  persist.  Frequently,  too,  though  the  principal 
symptoms  rapidly  improve,  special  symptoms,  such  as  result  from  the  involve- 
ment of  some  of  the  cranial  nerves,  remain  unchanged.  Thus,  there  may  be 
a  residual  inequality  of  the  pupils,  some  strabbmus,  or  some  de&;ree  of  ptosis. 
Finally,  the  age  of  the  patient  appears  to  influence  the  prognosis.  Hjelman^ 
thinks  that  after  thirty-nine  years  the  prognosis  is  not  as  favorable  as  in  ear- 
lier periods.  The  interval  between  infection  and  brain  syphilis  he  believes 
to  be  of  no  consequence,  provided  the  interval  be  under  ten  years.  After  a 
longer  interval  than  this  the  prognosb  becomes  proportionately  un&vorable. 

^eatment.  The  treatment  of  syphilis  of  the  nervous  system  should  be 
instituted  at  as  early  a  moment  as  possible,  and  should  always  be  of  an  active 
character.  The  remedies  consist  especially  of  the  iodides  and  mercurials. 
Neurologists  differ  in  reference  to  the  relative  value  of  these  two  classes  of 
remedies.  The  iodides  have,  as  a  rule,  a  rapid  action.  However,  the  re- 
sults, though  they  are  often  brilliant,  may  not  be  durable.  The  mercurials, 
like  the  iodides,  cause  the  rapid  absorption  of  syphilitic  deposits,  and  it  is 
observed  that  the  effects  of  a  thorough  mercurial  course  of  treatment  are 
more  persistent  than  if  the  iodides  are  used  alone.  Besides  stimulating  ab- 
sorption, the  mercurials  appear  to  act  in  a  manner  antagonistic  to  inflamma- 
tory processes  in  general,  and,  further,  it  is  not  improbable  that  they  have  a 
destructive  or  antagonistic  action  upon  the  specific  virus  itself. 

The  objects  to  be  gained  in  treatmg  cases  of  nervous  syphilis  are,  first,  to 
remove  the  deposit  or  infiltration  with  the  greatest  possible  rapidity,  and, 
secondly,  to  make  this  result  as  lasting  as  possible.  Reliance  should,  there- 
fore, not  be  placed  upon  one  drug  to  the  exclusion  of  the  other.  It  is  the 
writer's  custom  either  to  use  both  together  or  to  follow  one  by  the  other.  A 
good  plan  is  to  administer  the  iodide  of  potassium  in  rapidly  increasing  doses 
until  20,  30,  40,  or  even  60  grains  are  given  three  times  a  day.  For  short 
periods  of  time,  in  urgent  cases  even,  this  quantity  may  be  exceeded,  as  the 
tolerance  to  the  drug  is  exceedingly  great.  At  the  same  time  that  the  iodides 
are  being  administered  mercurials  in  some  form  or  other  should  be  added  to 
the  treatment.  The  writer's  preference  is  the  use  of  the  protosalts,  so  guarded 
as  to  prevent  purgation,  or,  what  is  better  still,  the  cautious  use  of  mercurial 
inunction.  A  small  quantity  of  the  ointment,  say  20  grains,  should  be  rubbed 
into  the  axillae  every  day,  and,  should  the  patient  prove  tolerant  to  the  drug, 
this  amount  may  rapidly  be  increased  to  30  or  40  grains  or  more.  In  urgent 
and  desperate  cases  much  larger  quantities  should  be  used.  As  soon  as  ten- 
derness of  the  gums  is  noticed  the  inunctions  should  be  absolutely  stopped, 
but  as  soon  as  this  symptom  subsides  they  should  be  cautiously  resumed 
and  the  patient  kept  under  the  influence  of  the  drug  off  and  on  for  a  long 
time. 

The  question  next  arises  as  to  how  long  an  active  course  of  antisyphi- 
litic  treatment  should  be  pursued.  If  the  case  be  amenable  to  treatment, 
improvement  ia  noted  at  the  end  of  several  weeks.  Sometimes  the  improve- 
ment is  noted  in  a  few  days.  More  often  it  happens  that,  after  a  certain 
amount  of  improvement,  tlie  case  reaches  a  standstill.  Under  these  circum- 
stances it  is  advisable  to  increase  the  amount  of  the  iodide  or  the  mercury 
administered.  If  under  increased  dosage  no  improvement  takes  place,  it  is 
probable  either  that  the  patient  has  become  habituated  to  the  medicines  or  that 
a  maximum  amount  of  recovery  for  the  time  being  has  been  attained.    Under 

1  Hjelman  :  Hel«lngfon,  1892. 
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removed,  the  ^mptomt'  persist,  but  the  nervous  tissue,  freed  from  pressure 
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r  an  emulsion  of  metallic  mercury  in  lanoline,  in  the  proportion  of 
two  to  one ;  this  Is  diluted  for  hypodermatic  use  in  the  proportion  of  three 
parts  of  ointment  to  one  part  of  olive  oil.'  One  to  two  minims  may  be  ad- 
ministered at  intervals  of  every  second  or  third  day.  Sacaze  and  Magnol* 
state  that  in  three  cases  of  cerebral  syphilis  they  obt^ned  very  prompt  results 
from  its  use. 
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CHAPTER    XXV. 


DISEASES  OF  THE  NERVES. 


By  WHARTON  8INKLER,  M.D. 

The  diseases  of  the  nerves  are :  Congestion  or  hypersemia,  inflammation, 
degeneration,  new  growths,  and  ^nctional  disorders. 


HYPEREMIA. 

Hypersemia  may  occur  as  the  result  of  exposure  to  cold,  injuries  of  various 
kinds,  or  compression.  Rheumatism  or  gout  may  also  give  nse  to  congestion 
of  nerve-trunks.  Hypersemia  may  occur  as  the  result  of  disturbances  of 
nutrition  connected  with  the  menopause,  or  with  overuse  of  a  part. 

The  symptoms  of  hypersemia  of  a  nerve  are  principally  sensory.  There  is 
a  sense  of  burning  or  numbness  in  the  distribution  of  the  afiectea  nerve,  and 
various  forms  of  parsesthesia.  The  numbness  and  tingling  may  be  so  intense 
as  to  amount  to  positive  pain;  but  in  the  majority  of  instances  there  is 
merely  a  sense  of  prickling  and  formication,  such  a&  occurs  when  the  part  is 
"  asleep."  Tenderness  is  sometimes  found  over  the  nerve-trunks,  but  this  is 
rarely  met  with.     A  slight  amount  of  muscular  w^eakness  is  also  present. 

AcROPAR^ESTHESiA  (NuMB  FiNGERS,  Waking  Numbness.  This  dis- 
ease may  be  considered  in  this  connection,  as  it  is  probably  due  to  hyper- 
semia  of  the  peripheral  nerves.  It  is  met  with  commonly  in  women  at  about 
the  climacteric,  but  it  may  occur  in  either  sex.  It  occurs  most  frequently 
in  women  who  have  hard  manual  work,  such  as  washing,  scrubbing,  cutting 
with  scissors,  and  sewing.  It  can  sometimes  be  traced  to  a  gouty  or  rheu- 
matic diathesis.  In  other  cases  there  is  no  history  of  excessive  use  of  the 
hands,  but  it  appears  to  be  connected  with  disturbances  resulting  from  the 
menopause. 

The  symptoms  are  numbness  and  formication  of  the  extremities,  which 
first  begin  in  the  hands.  Usually  the  numbness  is  felt  when  the  patient 
wakes  in  the  morning,  and  it  soon  passes  off  after  the  hands  have  been  used. 
As  the  disease  advances  the  numbness  extends  up  the  arms  to  the  shoulders, 
and  invades  the  lower  extremities.  It  then  comes  on  when  the  patient  has 
been  lying  down  only  for  a  short  time,  and  persists  for  longer  periods.  In 
aggravated  cases  the  patient  is  awakened  from  sleep  by  the  numbness,  and 
is  obliged  to  get  up  and  walk  about  and  rub  the  extremities  before  the 
discomfort  is  relieved.  In  some  cases  the  numbness  becomes  pain^l,  like 
the  distressing  sensations  which  occur  in  a  limb  which  has  been  "  asleep." 
In  women  there  is  frequently  associated  with  the  parsesthesia,  general  flush- 
ings followed  by  profuse  sweating.  Usually  there  is  no  muscular  weakness 
or  aniesthesia,  but  the  fingers  are  clumsy,  and  the  patient  is  unable  to  sew  or 
button  her  clothes.  In  some  cases  the  panesthesia  is  confined  to  the  ulnar 
distribution  alone ;  but,  in  other  cases,  the  scalp  and  ears  are  affected  as 
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well  as  the  extremities.  The  symptoms  are  frequently  accompanied  by  gen- 
eral nervousness  and  restlessness.  The  urine  is  often  excessive  in  quantity, 
and  contains  an  undue  proportion  of  phosphates  or  urates. 

Prognosis.  The  disease  may  last  only  ror  a  few  weeks  or  months,  but  re- 
lapses are  frequent,  and  sometimes  after  a  whole  year  there  will  be  a  return 
of  the  affection.  Although  the  condition  is  often  of  long  standing,  it  never 
runs  into  any  serious  disorder. 

Diagnosis.  The  disease  is  to  be  distinguished  from  hysteria  or  organic 
disease  of  the  brain  or  cord.  In  hysteria,  the  distribution  of  the  numbness 
is  generally  localized  or  unilateral,  and  there  are  other  evidences  of  hjrsteria ; 
in  organic  diseases  of  the  brain  or  cord,  the  numbness  is  either  unilateral 
or  confined  to  the  lower  extremities,  and  is  associated  with  paralysis.  In 
Raynaud's  disease,  there  is  spasm  of  the  bloodvessels,  producing  pallor  of  the 
fingers. 

Treatment.  The  most  successful  plan  of  treatment,  in  my  experience,  has 
been  the  administration  of  ergot  in  fairly  large  doses.  Relief  usually  follows 
this  remedy  in  a  short  time.  Faradization  and  massage  are  useful  adju- 
vants in  treatment;  and  special  attention  should  be  paid  to  the  general 
health.  Salt  baths  and  tonics  are  always  of  advantage;  and  change  of 
air,  when  it  can  be  obtained,  is  very  desirable.  After  the  acute  symptoms 
have  subsided,  strychnine  or  arsenic,  combined  with  iron  and  quinine,  snould 
be  administered. 


NEURITIS  (Inflammation  of  the  Nerves). 

Neuritis  is  met  with  in  two  forms,  inflammation  of  a  single  nerve  or  groups 
of  nerves,  and  multiple  neuritis,  or  a  general  inflammation  of  all  of  the  periph- 
eral nerves. 

When  inflammation  of  a  single  nerve  occurs  it  is  generally  as  a  perineu- 
ritis, in  which  the  outer  sheath  of  the  nerve  is  affected,  or  it  may  involve  the 
connective  tissue  between  the  bundles  of  the  nerve-fibres,  constituting  an 
interstitial  neuritis.  When  the  nerve-fibres  are  affected,  as  occasionally 
occurs,  it  is  then  called  parenchymatous  or  degenerative  neuritis.  In  simple 
neuritis  one  nerve-trunk  alone  may  be  affected,  but  two  or  more  may  suffer 
at  the  same  time. 

Neuritis  may  be  acute,  subacute,  and  chronic,  and  the  inflammation  may 
begin  near  the  periphery  of  a  nerve  and  extend  upward— neuritis  migrans. 

Etiology.  Simple  neuritis  results  most  frequently  from  injuries,  wounds, 
and  contusions,  or  compression  of  the  nerve-trunk,  either  from  external  pres- 
sure or  from  tumors  and  growths,  which  squeeze  the  nerve  in  a  bony  canal, 
through  which  it  passes.  Nerves  in  the  neighborhood  of  joints  are  freiq^uently 
injured  by  dislocations,  and  occasionally  a  nerve  undergoes  compression  or 
contusion  through  extreme  muscular  action.  In  fractures  a  nerve  is  occasion- 
ally caught  in  the  callus,  and  thus  injured.  Neuritis  may  also  arise  from 
an  extension  of  inflanlmation  in  adjacent  organs,  as  in  arthritis.  Cold 
and  the  rheumatic  and  gouty  poisons  are  also  sources  of  neuritis.  Inflam- 
mation of  nerve  trunks  may  also  be  due  to  a  cachexia,  syphilitic  or  can- 
cerous, and  may  also  arise  from  leucocythaemia.  Occasionally  an  injury  of 
a  nerve  near  its  periphery  will  cause  an  ascending  inflammation — neuritis 
migrans — which  may  extend  as  high  as  the  plexus,  from  which  it  arises,  and 
involve  other  nerves.  Injuries  oi  nerves  from  cuts  with  glass  seem  espe- 
cially prone  to  be  followed  by  ascending  neuritis.  In  a  patient  whom  I  saw 
several  years  ago,  the  extensor  tendon  of  the  middle  finger  was  divided  by  a 
broken  pane  of  glass.     The  wound  healed  speedily  and  without  ill  effects, 
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but  the  patient  waa  unable  to  extend  the  finger  on  account  of  the  divided 
tendon.  An  operation  was  performed  to  suture  the  ends  of  the  severed 
tendon,  and  care  was  used  to  ol«erve  all  antiseptic  precautions.  The  tendon 
united  in  a  short  time,  and  the  perfect  use  of  the  finger  was  restored,  but  a 
neuritis  be^n  at  the  point  of  incision  and  extended  up  the  forearm  and  up 
to  the  shoulder,  causing  much  pain  and  joint  difficulties. 

Pathological  Anatomy.  An  acutely  inflamed  nerve  is  red  and  swollen, 
the  bloodvessels  are  distended,  and  are  plainly  visible  on  the  surface  in  the 
nerve-sheath.  This  condition  is  soon  followed  by  oedema  or  sero-fibrinous 
exudation,  and  sometimes  the  exudation  is  jelly-like.  Under  the  microscope 
leucocytes  are  found  surrounding  the  vessels  and  infiltrating  the  sheaths  of 
the  nerves.  Small  extravasations  of  blood  are  also  met  witn.  When  these 
changes  are  confined  to  the  nerve-sheath  the  condition  is  known  as  perineu- 
ritis ;  but  if  it  extends  into  the  tissue  between  the  bundles  of  nerve-fibres  it 
constitutes  an  interstitial  neuritis.  In  the  latter  condition  leucocvtes  are 
found  in  the  septa  between  the  nerve-bundles,  and  may  even  be  found  in 
the  fasciculi.  These  changes  may  extend  the  whole  course  of  a  nerve,  but 
generally  the  entire  nerve-trunk  is  not  affected,  and  intervals  of  healthy 
tissue  are  found. 

The  nerve-fibres  do  not  show  much  change  in  perineutritis  unless  the  nerve 
has  undergone  compression  through  the  swelling,  and  the  fibres  have  in  this 
manner  been  injured.  In  interstitial  neuritis  the  fibres  are  frequently 
affected,  but  not  invariably  so.  In  parenchymatous  neuritis  the  inflamma- 
tion begins  in  the  nerve-fibres,  and  the  interstitial  connective  tissue  is  not 
much  disturbed.  In  parenchymatous  neuritis  the  changes  in  the  nerve-fibres 
are  the  same  as  in  degeneration ;  the  medullary  sheath  is  first  swollen,  then 
the  myelin  breaks  up  into  segments,  greater  or  less  in  size,  and  in  time  these 
become  divided  into  small  fragments.  The  masses  fillijig  the  nerve-tube 
then  become  cloudy  and  granular,  and  the  axis-cylinder  is  interrupted 
wherever  the  myelin  is  divided.  The  nuclei  of  the  sheaths  are  increased. 
Later  the  axis-cylinder  disappears  entirely,  the  sheaths  become  empty  and 
shrivel,  and  are  replaced  by  connective  tissue  which  contains  much  rat^^ — the 
lipomatous  neuritis  of  Leyden.  The  degenerative  process  often  stx)p6  at 
the  first  node  of  Ranvier  above  the  seat  of  the  injury,  but  it  may  extend 
upward  and  through  the  whole  length  of  the  nerve.  The  process  goes  on  to 
complete  destruction  of  most  of  the  fibres  in  the  nerve,  with,  occasionally,  a 
few  unchanged  fibres  remaining.  Afler  a  time  regeneration  begins,  'thk 
occurs  either  from  the  development  of  new  axis-cylmders  and  sheaths  from 
the  nuclei  in  the  old  sheaths  or  from  the  growth  of  axis-cylinders  from  the 
undegenerated  part  of  the  old  nerve-fibre ;  tne  latter  view  is  held  by  Ranvier. 

Symptoms  The  symptoms  of  neuritis  depend  largely  upon  the  function  of 
the  nerve  which  is  affectea.  Pain  is  a  prominent  symptom  in  all  cases,  and  there 
is  more  or  less  tenderness  over  the  course  of  the  nerve.  In  the  case  of  a  sen- 
sory nerve  there  is  severe  pain  in  the  distribution  of  the  nerve,  with  cutaneous 
hypenesthesia  and  sometimes  impaired  sensibility.  The  pain  is  sometimes 
almost  unbearable.  In  a  case  of  median  neuritis  under  my  care  the  thumb, 
index,  and  middle  fingers  felt  swollen  and  acutely  painful,  as  if  they  were 
about  to  "  burst.'*  In  inflammation  of  a  mixed  nerve  there  is  a  sense  of 
pain,  burning,  or  tearing  in  the  course  of  the  nerve,  and  the  motor  symptoms 
are  also  conspicuous.  There  is  paralysis  of  the  muscles  supplied  by  the 
nerve.  The  degree  of  paralysis  varies,  according  to  the  extent  of  the*  neu- 
ritis. In  some  cases  loss  of  jx)wer  is  only  partial,  but  in  many  cases,  es»pe- 
cially  those  in  which  the  neuritis  has  re:^ulted  from  injur>'  or  compression, 
there  is  a  total  loss  of  power.  The  electrical  reactions  are  altered,  and  within 
a  few  days  there  is  marked  quantitative  change  to  the  faradic  and  galvanic 
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currents.  After  a  short  time  there  is  complete  losa  to  the  faradic  current, 
and  the  reaction  of  degeneration  to  the  galvanic  current  is  then  present. 
(See  p.  38.)  Trophic  changes  are  frequently  met  with,  and  the  joints  be- 
come swollen,  inflamed,  and  the  ekin  red  and  glosey.  In  the  fingere  there  Is 
often  atrophy  of  the  subcutaneous  tissue,  so  that  the  fingers  become  thin  and 
tapering  to  the  extremity— the  bone  may  be  atrophied.  The  nails  become 
brittle,  rough,  and  ridged,  showing  transverse  ftirrows,  and  the  whole  nail 
may  be  lost.  (See  Plate  IV.  The  illustration  shows  beautifully  the  change 
in  the  skin  and  nails  in  a  patient  of  Dr.  Weir  Mitchell,  in  whom  a  fracture 
of  the  forearm  had  injured  the  median,  ulnar,  and  radial  nervee,  setting  up 
B  neuritis.)  The  growth  of  hair  is  altered ;  it  may  fall  out  or  become  coarse. 
CEdema  often  occurs  in  parte  where  there  is  much  subcutaneous  cellular 
tisue.  In  wrist-drop  from  musculo-spiral  palsy  there  is  usually  a  thick  hump 
on  the  back  of  the  hand  (Fig.  239). 
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Vesicles,  bullie,  or  heipetic  eruptions  may  form  in  the  parts  supplied  by 
the  affected  nerves,  as.  For  example,  in  herpes  zoster,  herpes  frontalis,  and 
herpes  cruralis.  In  a  case  of  neuritis  which  I  saw,  the  result  of  division  of 
one  of  the  digital  nerves  by  a  piece  of  broken  glass,  a  series  of  bulhe  formed 
iu  succession  on  the  finger.  In  another,  a  case  of  median  neuritis,  large 
blisters  occurred  on  the  index  finger,  and  these  were  followed  by  ulcers, 
which  healed  slowly. 

Among  the  nerves  most  frequently  affected  is  the  facial,  which  is  liable  to 
neuritis,  from  compression  in  the  aquteductus  Fallopii,  in  which  case  all  of 
the  muscles  supplied  by  the  nerve  are  completely  paralyzed.  The  nerve  may 
also  undergo  inflammation,  as  the  result  oi  cold  draughts  against  the  face  or 
of  rheumatic  influences. 

The  musculo-spiral  nen'e  is  frequently  the  seat  of  inflammation,  and  the 
most  common  cause  of  this  is  injury.  The  palsv  resulting  from  compression 
neuritis  of  the  musculo-spiral  ner^-e  has  been  called  "  Salurday-night  palsy" 
or  "Sunday-morning  |>alsy,"  because  frequently  a  man  who  lias  been  drink- 
ing heavily  on  Satunlay  mght,  sleeps  with  his  head  upon  his  arm,  or  he  may 
Bleep  sitting  up,  with  his  arm  resting  against  the  bock  of  a  beuch  or  chair, 
BO  that  the  mu>4Culo-spiral  ner\'e  is  compressed.  The  musculo-spiral  ner\'e 
jnay  oho  be  injured  oy  sudden  and  violent  action  of  the  triceps  muscle. 
Another  way  iu  which  I  have  known  this  nerve  to  be  injured  is  when  a 
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patient  has  been  placed  upon  a  narrow  table  for  a  gynecological  operation, 
and  the  arm  allowed  to  fall  over  so  that  the  back  of  the  arm  just  above  the 
elbow  rested  against  the  sharp  edge  of  the  table.  Lead-poisoning  often  attacks 
the  musculo-spiral  nerve  alone,  giving  rise  to  a  neuritis.  Many  years  ago  I 
called  attention  to  the  similarity  between  lead  palsy  and  paralysis  from 
musculo-spiral  compression,*  and  expressed  the  belief  that  lead  paralysis  was 
due  to  a  lesion  of  the  peripheral  nerves.  The  musculo-spiral  nerve  lies  so 
superficially  that  when  a  person  is  exposed  to  severe  cold,  as  in  driving 
through  a  snow-storm,  the  nerve  may  become  inflamed. 

The  median  nerve  is  not  infrequently  the  seat  of  neuritis,  and  when  this 
occurs  there  is  disturbance  of  sensation  on  the  palmar  surface  of  the  thumb, 
fore-,  and  middle-finger.  There  is  more  or  less  ansesthesia  in  this  re^on, 
depending  upon  the  degree  of  neuritis;  but  in  most  cases  the  anesthesia 
does  not  extend  beyond  the  palmar  surface  of  the  thumb  and  first  two  fingers, 
although  it  is  stated  that  there  is  also  loss  of  sensation  on  the  back  of  the 
last  phalanges  of  those  fingers,  and  also  of  the  radial  half  of  the  ring-finger. 
This  extensive  anaesthesia  does  not  occur  except  when  there  has  been  com- 
plete abolition  of  the  fiinction  of  the  nerve.  There  is  pain  and  tenderness 
m  the  course  of  the  nerve,  and  pain  in  the  thumb  and  first  two  fingers,  which 
is  frequently  intense.  In  a  case  which  I  have  seen,  a  tap  on  the  end  of  the 
forefinger  would  cause  an  acute  pain,  running  up  the  whole  course  of  the 
nerve.  The  forefinger  is  often  swollen,  and  trophic  changes  occur,  such  as  I 
have  already  described.  There  is  loss  of  power  in  the  pronators  of  the 
wrist,  which  is  usually  incomplete,  and  inability  to  flex  the  first  two  fingers 
or  to  abduct  the  thumb.  The  median  supplies  the  flexor  communis,  but  the 
outer  half  receives  branches  from  the  ulnar  nerve,  so  that  the  third  and 
fourth  fingers  can  be  flexed. 

The  causes  of  median  neuritis  are  exposure  to  cold,  or  direct  violence.  I 
saw  recently  a  young  man,  who,  in  a  wrestling  bout,  was  grasped  violently 
by  his  opponent  about  the  junction  of  the  middle  and  upper  third  of  the 
arm.  The  median  nerve  must  have  been  tightly  squeezed  by  the  ends  of  the 
fingers.  When  the  patient  was  seen  by  me  there  was  but  little  tenderness  at 
the  seat  of  the  injury,  but  the  nerve  below  the  elbow  was  exquisitely  sensi- 
tive, and  there  was  paralysis  of  the  flexors  of  the  thumb  and  forefinger,  with 
inability  to  abduct  the  thumb.  There  was  anaesthesia  on  the  palmar  surface 
of  the  thumb,  index,  and  middle-fingers  to  light  touches.  These  fingers  were 
the  seat  of  such  acute  pain  of  a  throbbing  and  burning  character  that  the 
patient  was  unable  to  sleep  at  night.  Another  case  of  median  neuritis  was 
caused  in  a  patient  who  had  been  cutting  meat  with  a  dull  knife,  so  that 
great  pressure  was  made  upon  the  palm  of  the  hand  against  the  back  of  the 
Blade.  The  neuritis  extended  up  the  forearm,  causing  much  tenderness  in 
the  course  of  the  nerve  and  anaesthesia  in  the  region  supplied  by  the  nerve. 

In  ulnar  neuritis  there  is  pain  and  loss  of  sensation  in  the  outer  half  of  the 
third  finger  and  in  the  fourth  finger,  with  paralysis  of  the  flexor  carpi 
ulnaris,  and  the  outer  half  of  the  deep  flexors  of  the  fingers,  together  with 
the  intrinsic  muscles  of  the  little  finger,  the  interossei  lumbricales,  and  the 
adductor  of  the  thumb.  In  cases  of  long  standing  of  ulnar  neuritis  there 
occurs  the  typical  "  claw-like  hand,"  owing  to  overextension  of  the  first 
phalanges  and  flexion  of  the  last  two.  Ulnar  neuritis  often  results  from 
pressure  upon  the  nerve  during  sleep,  or  from  direct  injury  to  the  nerve 
where  it  passes  between  the  projecting  bones  of  the  external  condyle  and 
olecranon.  Gowers  speaks  of  a  case  in  which  there  had  been  two  attacks  of 
ulnar  neuritis  following  successive  confinements.     In  a  patient  which  Dr.  H. 
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R.  Wharton  kindly  allowed  me  to  see,  the  blow  of  a  stick  displaced  the 
nerve  from  its  groove  behind  the  internal  condyle  of  the  humerus  so  that  it 
lay  on  the  outside  of  the  condyle. 

The  circumflex  nerve  is  quite  frequently  the  seat  of  neuritis,  either  from 
injuries,  like  blows  upon  the  shoulder,  or  cold  and  rheumatic  influences.  I 
saw  a  case  of  neuritis  in  this  nerve  in  a  professional  athlete,  who  had  been  in 
the  habit  of  allowing  a  bar  of  iron  to  be  bent  by  a  blow  over  his  shoulder,  in 
order  to  show  his  muscular  development.  Pressure  during  sleep,  or  during 
a  prolonged  illness,  is  sometimes  the  cause  of  inflammation  of  this  nerve. 
Overuse  of  the  arm  may  bring  it  on,  as  in  the  case  of  a  girl  whom  I  had 
under  my  care,  who  v.1  conLnallj  tumine  sheete  of  piper  for  a  press. 
Sensation  may  be  impaired  in  the  skin,  and  there  is  pain  and  rapid  atrophy 
of  the  shoulder  muscles.  The  shoulder-joint  may  become  much  relaxed,  or 
false  anchylosis  may  occur  from  contraction  of  the  muscles,  and  in  some 
cases  adhesions  about  the  joint  take  place. 

Duration.  An  attack  of  neuritis  may  last  from  a  few  weeks  to  several 
months,  and  in  some  cases  complete  recovery  in  the  fiinction  of  the  part  mav 
not  be  restored  for  years.  The  prognosis  is  said  by  some  writers  to  be  invari- 
ably good,  but  in  many  cases  there  is  never  restoration  of  the  function  of  the 
nen^e.  In  cases  where  the  nerve  has  undergone  injury  from  dislocation  of 
the  humerus,  paralysis  is  prominent ;  and  in  some  cases  of  facial  neuritis  the 
paralysis  remains  complete  for  years. 

Treatment.  The  application  of  moist  heat,  such  as  fomentations  and  poul- 
tices, gives  great  relief  to  the  pain  and  discomfort  from  an  inflamed  nerve. 
The  part  should  be  kept  absolutely'  at  rest  for  a  few  days,  and  counter- 
irritation,  in  the  form  of  blisters  or  sinapisms,  may  be  applied  over  the  course 
of  the  nerve.  In  cases  that  are  seen  early  the  best  method  of  treatment  is 
the  application  of  the  ice-bag  directly  over  the  nerve.  If  the  pain  is  intense 
and  not  relieved  by  local  means,  subcutaneous  injections  of  morphine  or 
cocaine  may  be  employed.  Small  doses  of  salicylate  of  sodium  and  salol  are 
useful  in  this  condition,  and  the  several  coal-tar  aerivations,  acetanilid,  phena- 
cetin,  and  antipyrin  are  useful  in  allaying  the  pain  and  formication.  Gal- 
vanism is  frequently  of  value  in  allaying  the  local  discomfort.  Passing  a 
mild  continuous  galvanic  current  over  the  course  of  the  nerve  for  a  lew 
minutes  is  usually  followed  by  relief  of  pain  for  several  hours. 

The  most  important  indication  in  the  treatment  of  neuritis  is  to  keep  the 
affected  part  absolutely  at  rest.  In  a  case  of  inflammation  in  the  nerves  of 
one  of  the  extremities  the  limb  should  be  placed  on  a  well-padded  splint,  so 
as  to  insure  absolute  muscular  repose.  Turkish  baths  are  sometimes  of  marked 
benefit,  even  where  the  neuritis  is  localized  in  a  single  nerve-trunk.  In  cases 
of  gouty  or  rheumatic  origin,  a  dose  of  blue  mass,  followed  by  saline  purga- 
tives and  the  free  use  of  the  alkaline  waters,  is  indicated.  In  all  cases 
particular  attention  should  be  paid  to  the  general  health,  which  is  usually 
disturbed  in  some  way.  Alteratives  and  tonics  are  usually  required.  As 
soon  as  the  hypersesthesia  and  tenderness  in  the  course  of  a  nerve  and  other 
acute  symptoms  have  subsided,  the  use  of  massage  and  electricity  should  be 
resorted  to,  in  order  to  restore  the  flinctions  of  the  nerve  and  muscles.  Great 
care,  however,  must  be  observed  in  the  application  of  these  remedies.  Fara- 
dization should,  on  no  account,  be  employed  as  long  as  acut«  symptoms 
remain ;  and  in  the  beginning  of  treatment  the  massage  should  be  employed 
only  by  a  person  thoroughly  skilled  in  the  use  of  this  agent. 
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MULTIPLE  NEURITIS. 

Synonyms.    Polyneuritis ;  Peripheral  Neuritis ;  Disseminated  Neuritis. 
The  following  classification  of  the  different  forms  of  multiple  neuritis  has 
been  made  by  Koss '} 
I.  Idiopatnic  form. 

1.  Acute  (Landry's  paralysis). 

2.  Subacute  form. 

3.  Chronic  form. 
n.  Toxic  form. 

1.  Difiusible  stimulants:  alcohol,  carbon  monoxide,  bisulphide  of  car- 

bon, dinitro-benzine,  aniline. 

2.  Animal  poisons :  diphtheria,  typhoid  and  other  fevers,  septicaemia, 

syphilis,  pneumonia,  tubercle,  malaria,  beri-beri,  leprosy. 

3.  Metallic  poisons :  lead,  arsenic,  mercurial,  phosphorus,  and  silver. 

4.  Endogenous :  rheumatism,  gout,  chorea,  puerperal  state,  and  dia- 

betes. 
in.  The  dyscrasic  form :  chlorosis,  marasmus,  cancerous,  and  other  forms 
of  cachexia,  vascular  degeneration. 

IV.  Sensory,  vasomotor,  and  trophic  neuritis. 

1.  The  neuritis  found  in  ataxia  (neuro-tabes  peripherica). 

2.  The  vasomotor  neuro6is-er3rthromelalgia. 

3.  Raynaud's  disease. 

V.  The  irritative  form  of  neuritis,  in  which  spasm  predominates  over 

paralysis. 

1.  Tetany. 

2.  Professional  hyperkineses. 

Multiple  neuritis  is  the  term  applied  to  the  condition  when  many  periph- 
eral nerves  are  affected  at  once.  It  is  a  disease  which  has  been  recognized 
only  during  the  past  few  years,  although  its  existence  was  suspected  by  sev- 
eral writers.  Dumesnil  nrst  described  multiple  neuritis  in  1864 ;  Joffroy 
made  additional  observations  on  the  disease  in  1879,  which  were  confirmed 
by  Leyden  in  1880 ;  and  in  1881  Grainger  Stewart  wrote  fully  on  the  subject. 
It  is  only  since  the  observations  of  the  last-mentioned  writer  that  general 
attention  has  been  directed  to  the  malady  in  this  country.  Since  that  time 
contributions  to  the  subject  have  been  almost  innumerable. 

Many  years  ago  Graves  indicated  by  his  writings  that  he  thought  that 
many  cases  of  paralysis  might  be  due  to  diseases  of  the  peripheral  nerves ; 
James  Jackson,  of  Boston,  described  alcoholic  paralysis  in  1822,  and  Barwell, 
prior  to  1870,'  expressed  the  opinion  that  infantile  paralysb  was  a  lesion  of 
the  peripheral  nerves. 

Idiopathic  multiple  neuritis  occurs  at  various  ages,  from  infancy  to  old 
age,  although  the  majority  of  cases  occur  in  adult  life.  Among  ninety  cases 
collected  by  Ross  most  of  the  patients  were  attacked  between  the  ages  of 
twenty  and  forty  years,  but  in  one  case  the  disease  was  said  to  have  begun 
at  two  years,  and  another  patient  was  sixty-seven  when  attacked. 

I  have  recently  seen  a  case  of  multiple  neuritis  in  a  lad  of  fifteen,  in 
whom  no  exciting  cause  could  be  traced.  The  boy  was  a  patient  of  Dr. 
Allison's,  and  was  seized  quite  abruptly  with  general  pain  and  slight  loss  of 
pbwer  in  the  extensor  muscles  of  the  limbs.  There  was  tenderness  over  the 
nerve-trunks  and  muscles  in  the  lower  extremities.  In  three  days  there  was 
complete  loss  of  power  in  both  arms  and  legs.     The  reflexes  were  all  lost, 

1  "Peripheral  Neuritis,"  James  Ross.  M.D.,  and  Jadson  9.  Bury,  M.D.,  London,  1S98. 
*  St.  Thomas's  Hospital  Reports,  N.  a  vol.  1.  p.  201. 
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but  there  was  no  impairment  of  sensibility.  The  patient  states  that  he  was 
unable  to  articulate  distinctly  on  the  day  that  the  attack  occurred,  but  the 
speech-disturbance  was  only  transient. 

There  are  more  males  than  females  the  subjects  of  idiopathic  multiple 
neuritis.  In  Ross's  ninety  cases,  sixty-two  were  males  and  twenty-three 
females.  It  is  likely  that  this  is  due  to  the  fact  that  men  are  more  exposed 
to  the  exciting  causes  of  multiple  neuritis  than  the  other  sex. 

Acute  polyneuritis  may  follow  exposure  to  cold,  or  chilling  of  the  body 
after  being  overheated,  and  it  may  come  on  spontaneously  without  any  ex- 
citing cause  being  traceable.  The  onset  is  usually  like  that  of  an  acute 
infectious  disease.  The  attack  is  frequently  ushered  in  with  a  chill,  followed 
by  pain  in  the  back  and  limbs,  with  a  rise  of  temperature  to  103°  or  104°. 
There  is  usually  headache,  loss  of  appetite  and  general  malaise.  Tingling 
and  formication  are  felt  in  the  feet  and  hands,  and  there  is  general  muscular 
aching  and  tenderness.  There  is,  at  times,  soreness  throughout  the  entire 
limbs,  the  muscles  and  nerves  being  equally  sensitive,  so  that  it  is  not  eaay 
to  distinctly  define  the  nerve-trunCs  themselves. 

Loss  of  power  is  manifested  early  in  the  disease.  It  usually  begins  in  the 
flexors  of  the  feet,  and  extends  upward,  as  in  Landry's  paralysis.  How- 
ever, loss  of  power  sometimes  begins  in  the  arms,  and  involves  the  legs 
secondarily.  In  severe  cases  paralysis  is  general  in  a  few  days,  extending  to 
the  muscles  of  the  trunk  and  the  special  muscles  of  respiration.  The  mus- 
cles atrophy  rapidly  and  become  soft  and  flabby.  The  deep  reflexes  are  lost 
early,  but  the  state  of  the  skin  reflexes  vary,  being  preserved  in  some  cases 
and  lost  in  others.  The  electrical  reactions  of  the  muscles,  however,  do  not 
undergo  change  except  in  severe  cases  and  after  the  disease  has  lasted  for 
some  time.  In  the  early  stages  the  muscles  respond  to  the  faradic  current, 
and  this  is  a  point  to  be  borne  in  mind  in  the  diagnosis  between  a  periph- 
eral neuritis  and  a  spinal  paralysis.  The  sensory  disturbances  vary  in  differ- 
ent cases ;  sometimes  there  are  merely  the  subjective  sensations  of  formication 
an<l  nurnhneas,  with  hypenesthesia ;  l)ut  in  other  cases,  in  addition,  there  is  a 
distinct  aiiiesthesia.  Sometimes  the  ansesthesia  occurs  only  in  circumscribed 
patches. 

The  disease  has  been  divided  into  a  motor  and  a  sensory  type,  depending 
upon  the  most  prominent  symptoms  of  the  attack.  Ross  believed  that  Lan- 
<lry's  paralysis  and  acute  multiple  neuritis  were  one  and  the  same  disease ; 
but  other  writers,  like  Hun,  consider  that  they  are  two  distinct  disetuses.  The 
truth  is,  that  in  some  cases  of  acute  ascending  paralysis  the  lesion  is  that  of 
multiple  neuritis,  while  in  others  there  is  cord  disease.  I  have  recorded  a 
ca-K?  of  acute  ascending  paralysis*  in  which  the  patient  died  on  the  twelfth 
day  after  the  attack.  The  symptoms  corresponded  very  closely  with  those 
of  an  attack  of  acute  multiple  neuritis,  but  the  autopsy  showed  distinct  mye- 
litbi  in  the  upper  part  of  the  cervical  cord. 

The  course  of  the  affection  varies  with  the  extent  and  intensity  of  the 
attack.  A  case  may  terminate  fatally  within  a  week  from  bulbar  paralysis, 
or  it  may  last  five  or  six  weeks  before  any  material  change  takes  place.  The 
paralysis  may  remain  for  months  or  years,  with  atrophy  and  contraction  of 
the  nius<*les,  but  with  gradual  improvement  as  to  muscular  power. 

AuoHOLic  Nkukitis.  This  form  of  multiple  neuritis  aiffers  materially 
in  its  symi)tonLs  from  the  idiopathic  variety.  It  is  the  result  of  the  exoeseive 
use  of  alcohol  in  any  form.  Perscms  who  take  small  quaatitiflt  of  spirits 
frciiuently  and  steadily  are  more  liable  to  alcoholic  neuntk  '  who 

drink  to  excess  periodically.     Drinkers  of  beer,  howev*  9 

1  Medical  News,  November  7, 1891. 
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affection,  "ba  well  as  thow  persons  who  drink  gin  antl  brandy  <wnstuitl5. 
Women  suffer  more  frequentlj-  from  alcoliolic  neuritis  than  men.  there  beiii); 
three  times  as  manv  cases  in  women  as  in  men.  This  is  probably  becauw 
when  a  woman  has  once  acquired  the  habit  of  taking  alcoholic  etimulanta 
she  is  a  more  continuous  "tippler"  than  is  a  man.  Gowera  suggestA  that 
there  may  l>e  some  difference  in  the  nervous  system  of  the  two  sexes  which 
may  explain  why  the  peripheral  nervei  in  women  are  more  liable  to  alcoholic 
neuritis,  and  in  men  delirium  tremens  in  more  common. 

The  earlier  symptoms  of  alcoholic  neuritis  are  sensorj-  disturbancee,  pain 
ill  Ihe  extremities,  with  sensations  of  pins  and  needles,  and  formication. 
There  is  a  sense  of  numbness  and  blunted  tactile  sense,  and  sometimes  there 


I 


is  hvpenesthesia.  Boon  motor  symptoms  begin,  and  the  ext«nsora  of  thi'  feet 
and  hands  are  primsrilr  attacbenl,  producing  the  characteristic  foot-drop 
and  wrist-drop.  Foot-drop  is  as  tvpicul  a  symptom  of  alcoholic  neuritis  as 
wrist-drop  is  of  lead  palsy.  Usually  the  lower  extremities  suffer  first,  but  in 
some  cases  the  esleusore  of  tlie  hands  are  aSected  first,  and  the  pamlt-sis 
mav  be  confined  to  the  upper  extremities.  In  a  cnae  of  ak'oholic  neuritis 
which  was  under  my  care,  the  first  symptom  which  was  noticed  by  the  patient 
was  weakness  in  the  hands  white  driving.  All  of  the  limbs  are  ni>t  simul- 
taneoualy  afiected,  one  leg  may  become  almost  completely  poworloas  before 
there  is  much  motor  change  in  the  other.  With  the  cxt«nsion  of  the  disease 
there  is  increased  teudenieffi  over  the  nerve-trunks  and  muscles,  and  the  sen- 
sory disturbances  cause  the  patient  great  distress.  In  some  cases  the  hy)>er- 
RStnesia  of  the  extremities,  especiaUy  the  soles  of  the  feet,  is  so  great  that 
the  patient  is  unable  to  bear  the  Blightest  touch ;  and  the  tenderness  over  ihe 
nerve-trunks  and  muscles  and  cutaneous  hypereeslhesia  is  excessive.  The 
muscular  tenderness  is  a  cliaracteristic  symptom  of  this  disease.  It  is  diffi- 
cult to  move  the  jnlient's  limbs  on  account  of  the  pain  caused  by  every  | 
motion.  In  the  onset  of  the  attack  the  temperature  is  elevated,  nuigtug 
fVom  11)1°  to  1113°,  and  there  is  tachvcardia;  the  pulM  being  feeble  oi 
rajtid,  ranging  from  100  to  150.  The  high  temperature  may  last  for  four 
five  weeks.  The  capillary  circulation  is  bad,  the  skin  is  of  a  dusky  hue,  and  J 
the  finger-nails  blue.  Diarrhcea  is  not  an  unusual  symptom,  but  there  is  ii 
lose  of  control  over  the  rectum  or  bladder.  I  have  seen  one  case  in 
there  were  intestinal  hemorrhages.  In  most  cases  there  is  a  complication  a 
some  form  of  kidney  disease.  The  paralysis  may  extend  rapidly  and  is  oftcj 
complete  in  two  weeks.  The  disease  may  terminate  fatally  in  a  few  daji 
X  i-iisve  the  progrws  of  the  disease  is  slow,  and  after  an  interval  J 
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eeveral  weeks  recovery  may  begin.  In  fatal  cases  bulbar  paralysis  occurs, 
and  paralysis  of  the  diaphragm  is  always  a  grave  svmptom.  The  walk  of 
a  patient  with  alcoholic  neuntis  is  characteristic.  Owing  to  the  foot-drop, 
he  is  obliged  to  lift  his  knees  high,  in  order  to  allow  the  toes  to  clear  the 
ground,  producing  the  "  high-steppage  "  gait.  The  tendon  reflexes  are  lost 
early,  but  in  many  cases  the  skin  reflexes  are  unchanged ;  occasionally  the 
knee-jerk  is  preserved,  but  in  those  cases  the  quadriceps  extensor  has  escaped 
paralysis.^  The  special  senses  seldom  suffer.  There  is  no  disturbance  of 
vision,  hearing,  or  taste.  Optic  neuritis  has  been  observed  in  a  few  cases, 
and  Starr  refers  to  two  cases  in  which  hearing  was  affected ;  but  these  excep- 
tions merely  prove  the  rarity  of  the  implication  of  the  nerves  of  the  special 
sensjes.  The  facial  muscles  have  been  affected  in  some  cases,  but  the  muscles 
of  deglutition  are  not  involved  except  in  fatal  cases.  The  paralyzed  muscles 
become  soft,  and  atrophy  very  rapidly.  The  electrical  reactions  are  changed. 
In  some  cases  there  are  merely  quantitative  changes,  a  very  strong  faradic 
conrent  being  required  to  move  the  muscles.  When  the  paralysis  is  complete, 
there  is  entire  loss  of  muscular  contractility  to  the  faradic  current,  and  a 
strong  salvanic  current  is  necessary  to  cause  any  reaction.  Reaction  of  de- 
generation may  not  occur  until  late  in  the  disease.  Contractures  are  a 
common  accompaniment  of  alcoholic  neuritis ;  the  claw-hand,  and  extreme 
extension  of  the  foot  from  shortening  of  the  tendo-Achillis  are  commonly 
met  with.  In  most  cases  these  deformities  subside  as  recovery  takes  place, 
but  in  some  cases  they  are  permanent.  Trophic  changes  are  not  often  met 
with,  but  occasionally  the  skin  of  the  extremities  becomes  red  and  glossy, 
and  the  nails  are  roughened ;  but  bed-sores  and  ulcerations  are  rarely  met 
with.  Profuse  sweating  occurs  in  some  instances,  the  limbs  being  bathed  in 
perspiration. 

Brain  symptoms  occur  in  most  cases,  but  do  not  begin  until  the  disease  is 
well  established.  They  may  l>e  present  early  in  the  attack,  and  it  should 
he  remembereil  that  neuritis  may  begin  during  an  attack  of  delirium  tre- 
mens. A  few  case*  of  alcoholic  nmltii)le  neuritis  may  escape  brain  involve- 
ment. The  mental  syniptoras  begin  in  the  shape  of  hallucinations  of  various 
kincU ;  in  some  instances  there  are  delusions  of  grandeur,  but  in  other  cases 
the  patient  Ls  merely  confused  as  to  his  surroundings  and  friends.  He  is 
seldom  unhappy,  but  is  apathetic  except  when  disturbed.  A  common  feature 
is  for  him  to  imagine  himself  in  f*inue  strange  place,  and  to  believe  that  he  is 
among  strangers.  The  memory  is  greatly  impaired,  especially  for  recent 
events,  and  la{>se  of  time  seems  to  make  no  impression  upon  the  patient.  In- 
wjHinia  is  an  almost  constant  symptom. 

In  sf)me  cases  inco-ordination  is  a  prominent  feature  of  the  disease,  giving 
to  it  a  close  resemblance  to  locomotor  ataxia.  These  cases  have  been  called 
jis(Mido-tal)es.  Inco-ordination  in  gait,  al)sence  of  knee-jerks,  neuralgic  pains, 
and  *'  Romberg's  symptoms  "  are  points  of  similarity  between  the  two  dis- 
ea-ics,  but  in  multiple  neuritis  we  find  absence  of  the  Argyll-Robertson  pupil 
and  muscular  tenderness. 

Duration.  In  mild  cases  the  attacks  last  from  a  month  to  six  weeks,  but 
in  severe  ca»«t»s  which  recover,  the  course  of  the  disease  may  be  one  or  two 
years,  an<l  complete  restoration  of  motor  power  may  not  occur  for  years. 

(rowers  states  that  power  returns  first  in  the  muscles  aActed  last  and 
least,  but  this  Ls  not  always  the  case.  Frequently  there  k  a  mmoltaneous 
return  of  power.  In  a  case  recently  seen  by  me  the  liml  "•»»  affiMSted 
succc^ssively :  first  the  left  leg  became  paralyzed,  t)  and 

1  Maude  find  Clark  have  reported  two  cases  In  which  the  kne  I 

Medical  Journal,  Feb.  28, 1893. 
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afterward  the  arms.  The  right  arm  and  left  leg  were  most  completely  para* 
lyzed.     Recovery  began  in  tne  left  leg,  which  was  the  member  first  affected. 

Diagnosis.  The  history  of  alcoholism,  with  extreme  sensory  disturbance, 
and  the  extensor  paralysis,  together  with  the  peculiar  mental  disorder,  make 
but  little  difficulty  in  arriving  at  a  diagnosb  of  alcoholic  neuritis.  In  cases, 
however,  in  which,  owing  to  the  circumstances  of  the  individual,  one  would 
not  naturally  suspect  alcoholism,  the  diagnosis  is  sometimes  not  so  easy. 
The  groups  of  muscles  affected  and  the  peculiar  mental  phenomena  should 
lead  one  to  suspect  alcoholic  neuritis,  and  a  careful  search  into  the  history 
of  the  case  will  then  reveal  the  fact  that  the  patient  has  been  using  alcohol 
in  some  form. 

Prognosis.  The  pro^osis  in  alcoholic  neuritis  is  far  more  unfavorable 
than  in  other  forms  of  this  disorder.  It  depends,  to  a  ^reat  extent,  upon  the 
age,  the  previous  habits,  and  health  of  the  patient.  In  cases  in  wmch  ex- 
tensive kidney,  liver,  or  stomach  disease  is  present,  due  to  alcohol,  the  out- 
look is  most  unfavorable.  In  the  class  of  patients  brought  into  the  public 
hospitals  of  large  cities  the  mortality  is  great,  but  in  private  practice  the 
patients  usually  recover.  Death  may  occur  within  the  first  ten  days  from 
rapid  involvement  of  the  respiratory  muscles,  and  in  other  cases  the  patient 
dies  from  pneumonia  or  pulmonary  congestion.  Paralysis  of  the  vagus  is 
another  cause  of  death. 

In  cases  which  recover  the  convalescence  is  frequently  slow,  and  it  may  be 
years  before  the  muscular  wasting  disappears.  In  some  cases  the  foot 
extensors  remain  permanently  weak.  Tne  contractures  may  also  remain 
throughout  life,  and  the  memory  remains  imperfect  for  a  long  time  after 
the  attack. 

Neuritis  from  Carbonic  Oxide.  In  this  country  cases  of  multiple 
neuritis  fit)m  carbonic  oxide  generally  result  from  the  inhalation  of  illumi- 
nating gas.  It  may  occur,  however,  nrom  being  in  a  room  in  which  charcoal 
or  coal  fire  is  burning,  and  to  which  oxygen  has  not  sufficient  access.  In  the 
early  stages  of  carbonic-oxide  poisoning  there  is  a  period  of  unconsciousness 
which  generally,  but  not  necessarily,  precedes  the  symptoms  of  neuritis. 
There  may  be  pain  in  the  hypochondriac  regions,  and  dyspnoea.  Temporary 
mental  symptoms  are  oft^n  present,  such  as  depression  and  loss  of  memory, 
and  the  latter  may  persist  for  several  months. 

The  symptoms  of  neuritis  from  carbonic-oxide  poisoning  are  numbness,  im- 
pairment of  tactile  sensibility,. and  pain  in  the  extremities,  usually  over  the 
affected  muscles.  There  are  local  palsies  which  are  irregular  and  variable 
in  distribution,  differing  in  this  respect  from  other  forms  of  neuritis.  Occa- 
sionally there  is  wrist-drop  and  foot-drop,  but  in  some  cases  the  paralysis  may 
be  hemiplegic  and  in  others  paraplegic.  Vasomotor  and  trophic  changes  are 
common.  There  is  frequently  redness  of  the  skin,  with  oedema,  and  herpetic 
eruptions  over  the  course  of  the  nerve-trunks  are  common. 

Multiple  neuritis  may  also  arise  from  other  forms  of  diffusible  }>oisons, 
such  as  aniline  and  dinitro-benzene,  but  the  symptoms  are  not  materially 
different  from  those  already  described. 

Multiple  Neuritis  from  Lead.  General  peripheral  neuritis  may  be 
due  to  lead-poisoning.  The  symptoms  are  those  of  polyneuritis,  and'  the 
most  typical  features  are  those  due  to  the  local  paralysis  of  the  extensors  of 
the  wrists  and  feet.  The  deltoid  and  biceps  muscles  are  more  frequently  in- 
volved than  in  other  forms  of  neuritis.  A  characteristic  feature,  however,  is 
the  fact  that  in  lead  multiple  neuritis  the  supinator  longus  and  extensor  ossis 
metacarpi  pollicis  usually  escape  paralysis.  No  one,  however,  has  yet  sug- 
gested a  rea.<onable  explanation  of  this  fact.  The  sensory  symptoms  are 
either  slight  or  entirely  wanting. 
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Two  types  of  lead  neuritis  are  met  with :  one  in  which  the  affection  re- 
sembles paralysis  from  injury  to  the  musculo-spiral  nerve,  and  in  which  the 
lesion  is  confined  to  the  peripheral  nerves ;  and  in  the  other  resembles  pro- 
gressive muscular  atrophy  in  the  extensive  and  general  muscular  wasting 
which  occurs.  In  the  latter  form  there  is  involvement  of  the  ganglion  cells 
in  the  anterior  horns  of  the  cord. 

In  lead  neuritis  there  is  sometimes  pain  and  slight  tenderness  in  the  mus- 
cles and  ner\'e-trunks,  and  occasionally  some  anaesthesia  over  the  affected 
muscles.  The  pains,  however,  are  dull  and  rather  deep  seated.  In  some 
cases  there  is  a  considerable  degree  of  tremor  present.  The  tendon  reflexes 
are  lost.  There  is  no  bladder  paralysis,  but  tne  bowels  may  be  obstinately 
constipated. 

Diagnosis.  The  presence  of  a  blue  line  upon  the  gums,  the  extreme 
anaemia  and  history  of  colic  point  to  lead-poisoning.  The  sensory  symp- 
toms are  less  marked  than  in  alcoholic  neuritis,  and  the  brain  symptoms 
when  present  are  different  in  character  from  those  of  the  latter  affection. 
The  svmptoms  of  lead  encephalopathy  are  accompanied  with  stupor  as  well 
as  delirium.  Lead  neuritis  is  to  be  distinguished  from  progressive  muscular 
atrophy  bv  the  fact  that  the  electrical  changes  are  more  marked,  and  by  the 
absence  of  the  knee-ierk,  which  is  usually  preserved  in  progressive  muscular 
atrophy  as  long  as  there  is  a  muscular  fibre  remaining.  Furthermore,  the 
history  of  the  case  is  different. 

Arsenical  Neuritis.  Arsenical  neuritis  occurs  from  the  absorption  of 
arsenic  into  the  system  in  various  ways.  The  drug  may  be  taken  with 
suicidal  intent,  or  it  may  be  administered  with  the  food  with  the  view  of 
poisoning.  A  patient  whom  I  saw  some  vears  ago  had  been  given  quite 
targe  quantities  of  Paris  green  in  his  food.  He  had,  as  a  consequence,  ex- 
tensive motor  and  sensory  paralysis. 

Multiple  neuritis  sometimes  follows  the  medicinal  administration  of  arsenic, 
and  ca<e!*  have  been  reported  by  Potts,  Barrs,^  and  Osier.'  Putnam  has  re- 
porte<l  a  most  instructive  case  of  multiple  neuritis,  in  wliich  arsenic  was  re- 
covere<l  from  the  urine.  The  cause  of  the  attack  was  the  administration  of 
Fowler's  ?«olutiou  in  doses  of  five  drops  three  times  a  day  for  six  weeks.' 

The  symptoms  of  arsenical  neuritis  resemble  those  of  lead  and  alcoholic 
neuritis  to  a  considerable  extent.  The  sensory  symptoms  are  more  marked, 
however,  than  in  the  former,  and  the  mental  symptoms  characteristic  of  alco- 
holic neuritis  are  seldom  present  in  arsenical  neuritis.  The  pains  in  the 
limlw  are  of  a  shooting  and  darting  character,  and  antesthesia  is  frecjuently 
present.  Skin  eruptions  and  trophic  changes  are  often  met  with.  In  doubt- 
fiil  cases  an  examination  of  the  urine  will  reveal  the  i)rt>sonce  of  arsenic. 

Dn»nTHERiTic  Neuritis.  The  paralysis  begins  commonly  in  the  palate, 
and  is  shown  by  changes  in  the  voice  and  difficulty  of  deglutition,  and 
liquids  may  regurgitate  through  the  nose.  In  many  cases  the  paralysis  is 
confined  to  this  part,  but  usually  after  a  few  days  it  extends  to  the  nmscles 
of  the  eyes,  and  the  ciliary  muscle  is  especially  liable  to  be  involved,  giving 
rise  to  loss  of  j>ower  of  accommodation  and  impaired  vision.  The  arms  are 
affected  next  in  order  of  frequency,  and  then  the  legs.  Of  one  hundred  and 
seventy-one  cases  of  diphtheritic  neuritis  collected  by  Ross,*  the  palate  wius 
the  part  first  paralyzea  in  one  hundred  and  twenty-eight;  in  seventy-seven 
ca-^es  the  ocular  muscles  were  afiected;  in  sixty  c^t^^es  paralysis  occurred  in 
the  arms ;  and  in  thirteen  in  the  legs.  Sensation  was  disordered  in  eighty- 
six  of  the  one  hundred  and  seventy-one  cases. 

1  British  Med.  Joarn,  Febniarj  4,  IMflL  >  Johns  Hppklns  Bulletin,  April.  1893. 

'  Boston  Med.  and  Buig.  Joorn.,  SeplMnlwr,  10ML         ^  Med.  Chronicle,  December,  1890. 
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The  paralysis  is  seldom  complete,  and  is  almost  invariably  bilateral.  The 
muscles  become  flabby  and  relaxed  at  an  early  period.  The  knee-jerks  are 
lost  early  ;  in  fact,  in  some  cases  there  is  absence  of  knee-jerk  even  where 
no  muscular  paralysis  can  be  detected.  In  severe  cases  the  pneumogastric 
herve  is  aflected,  giving  rise  to  weak  cardiac  action,  and  in  some  cases  sudden 
death  occurs  fi*om  paralysis  of  the  heart.  In  diphtheritic  neuritis  sensory 
symptoms  are  not  conspicuous,  but  there  may  be  some  numbness  and  slight 
hypenesthesia  or  ansesthesia  over  the  paralyzed  muscles. 

Diagnosis.  The  diagnosis  usually  depends  upon  the  distribution  of  the 
paralysis  to  the  throat  muscles  and  the  history  of  diphtheria.  There  are 
cases,  however,  in  which  the  local  symptoms  have  been  so  slight  that  they 
have  not  been  observed,  and  the  fact  of  an  attack  of  diphtheria  has  been 
recognized  through  the  paralysis. 

Diphtheritic  neuritis  in  cnildren  may  be  mistaken  for  poliomyelitis.  It 
differs  from  the  latter  in  the  fact  of  the  dower  onset,  the  symmetry  of  paral- 
ysis, and  the  slighter  degree  of  the  low  of  power  and  atrophy.  In  diph- 
theritic neuritis  the  electrical  reactions  undergo  but  slight  quantitative 
changes.  The  presence  of  sensory  symptoms  also  distinguishes  the  disease 
from  poliomyelitis. 

Malarial  Neuritis.  Strachan*  has  described  a  form  of  neuritis  which 
he  met  with  in  Jamaica,  and  which  he  ascribed  to  malarial  poisoning. 
According  to  this  observer,  the  muscles  of  the  trunk  and  limbs  and  cranial 
nerves  are  equally  involved.  There  is  much  pain  in  the  extremities,  and 
muscular  wasting  is  extreme.  Vesicular  and  other  cutaneous  eruptions  are 
common,  and  the  pigmentation  of  the  skin  is  increased.  The  knee-jerks 
were  absent  in  one-naif  of  the  cases  reported  by  Strachan,  but  the  cutaneous 
reflexes  were  variable.     Sensation  was  but  slightly  impaired. 

In  a  case  of  malarial  multiple  neuritis  which  came  under  my  care,  the 
patient,  a  young  woman,  about  thirty  years  of  age,  had  lived  for  the  greater 
part  of  her  life  in  a  climate  saturated  with  malaria,  and  had  had  frequent 
attacks  of  remittent  and  intermittent  fever.  When  she  came  under  my  ob- 
servation there  was  marked  paresis  of  the  extensors  of  the  feet  as  well  as  the 
extensors  of  the  wrists  and  arms.  The  paralysis  was  not  complete,  and  the 
knee-jerks,  although  diminished,  were  not  entirely  absent.  There  was  a  con- 
siderable amount  of  paralysis  of  the  muscles  of  deglutition,  causing  much 
trouble  in  swallowing  food,  and  frequent  regurgitations  of  liquids  through 
the  nose,  and  speech  was  imperfect  from  labial  paresis.  There  was  but  little 
sensory  disturbance.  There  was  no  ansesthesia  or  tenderness  over  the  nerve- 
trunks,  but  a  sense  of  numbness  was  complained  of.  The  patient  eventually 
died  from  bulbar  paralysis. 

Typhoid  Neuritis.  Neuritis  not  infrequently  occurs  in  connection  with 
typhoid  fever.  It  may  come  on  during  the  fever,  or  is  met  with  as  a  sequela. 
It  is  probable  that  many  of  the  cases  of  paralysis  from  typhoid  fever  which 
have  been  reported  in  years  past  have  been  cases  of  neuritis.  In  a  case  of 
neuritis  under  my  care  which  occurred  during  an  attack  of  typhoid  fever, 
the  atrophy  of  the  legs  was  extreme,  and  the  contractions  of  the  hamstring 
muscles  were  so  great  that  a  prolonged  and  careful  course  of  massage  and 
other  means  failed  to  relax  the  contractures.  Tenotomy  of  both  outer  and 
inner  hamstring  muj«cles  was  done,  and  the  patient  entirely  recovered  the 
use  of  her  limbs. 

Neuritis  follows  many  other  acute  diseases,  among  which  are  smallpox, 
grip|)e,  scarlet  fever,  pneumonia,  pleurisy,  and  erj'sipelas.     Gray'  has  put  on 

1  Annual  of  the  Universal  Medical  Sciences,  1888,  p.  189. 
s  Brit.  Med.  Journ.,  March  31, 1894. 
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veooid  a  case  of  multiple  neuritis  following  varicella  in  a  child  two  years 
and  five  months  old.  a  here  was  paralysis  of  motion  and  sensation  in  both 
kn,  but  the  patient  recovered  completely. 

SYFHiLino  Nkukitib.  Syphilitic  neuritis  usually  occurs  in  a  single 
nerve,  and  when  syphilitic  multiple  neuritis  is  met  with  it  is  commoner  in 
eonneciion  with  locomotor  ataxia,  the  so-called  "  peripheral  neuro-tabes." 

Tubercular  Multiple  Neuritis.  Tubercular  multiple  neuritis  is  of 
ocrawonal  occurrence  in  phthisiB.  I  have  seen  cases  of  well-marked  neuritis 
in  tubercular  patients  in  the  Philadelnhia  Hospital.  In  one  patient  there 
was  also  a  history  of  extreme  alcoholism,  so  that  it  was  a  question  as  to 
whether  the  neuritis  was  not  due  to  this  cause  rather  than  to  the  tuberculosis 
from  which  he  was  su£kring. 

The  fiicts  seem  to  indicate  that  the  tubercle  bacillus  is  capable  of  pro- 
ducing a  poison  which  has  a  specific  toxic  action  upon  the  nerves.  Cowers 
suggests  that  neuritis  of  branches  of  the  va^  nerve  may  ^ve  rise  to  a  low 
fimn  of  pneumonia,  which  makes  the  bacilli  more  efiective  if  they  enter  the 
lungs. 

^  &EUMATIC  Multiple  Neuritis.  Neuritis  is  met  with  as  a  complica- 
tion of  acute  rheumatism,  and  is  probably  the  result  of  a  toxic  infection 
similar  to  the  poison  which  produces  rheumatism.  In  rheumatoid  arthritis 
there  is  almost  always  more  or  less  evidence  of  peripheral  neuritis,  as  shown 
in  the  great  degree  of  muKular  wasting,  glo«y  skin,  and  tapering  fingers 
which  are  tvpical  of  neuritis ;  in  fieu^  it  seems  probable  that  many  cases 
which  have  been  called  rheumatoid  arthritis  are,  in  reality,  a  form  of  periph- 
eral neuritis. 

Peripheral  Neurttis  in  the  Aged,  which  has  been  recognized  as  a 
qiecial  form  of  the  afiection,  is  probably  due  to  arterio-sclerosis.  Oppenheim 
bs  recently  written  fiiUy  on  the  subject  of  senile  multij>le  neuritis,  and  has 
pcMuted  out  some  special  features  which  characterize  it.  Among  the  indi- 
dividual  characteristics  of  this  form  of  neuritis  are  the  incomplete  develop- 
ment of  motor  and  sensory  symptoms,  the  integrity  of  the  cranial  nerves, 
and  the  tendency  to  recurrence. 

Septic'-kmic  Multiple  Neuritis  is  the  result  of  absorption  into  the  sys- 
tem of  septic  material  from  wounds,  abscesses,  or  other  lesions.  The  knowleage 
of  the  occurrence  of  neuritis  from  these  causes  explains  many  of  the  conditions 
which  are  met  with  following  suppurating  wounds.  In  a  case  recently  seen 
by  me,  the  patient  received  a  sli^t  wound  of  the  hand  from  the  shell  of  a 
lobster  which  he  was  cleaning.  The  wound  healed  without  trouble,  but  was 
followed  by  pain  and  parsesthesia,  with  swelling  of  the  hand,  stifi*joints,  and 
glossy  skin. 

Diabetic  Neuritis.  Multiple  neuritis  occurs  during  the  course  of  dia- 
betes. The  attack  of  neuritis  does  not  appear  to  depend  upon  the  amount 
of  sugar  in  the  urine,  as  cases  are  met  with  in  which  the  percentage  of  sugar 
is  small.  It  is  supposed  to  be  due  to  the  influence  upon  the  peripheral  nerves 
of  toxic  materials  which  are  analo^us  to  acetone. 

Endemic  Neuritis,  Beri-beri,  Kak-kb.  This  disease  is  an  infectious  and 
contagious  form  of  neuritis  due  probably  to  a  micro-organism,  and  is  met  with 
in  epidemics  in  Japan,  China,  parts  of  India,  Ceylon,  the  Philippine  Islands, 
the  coast  of  .Brazil,  and  other  localities.  Diet  appears  to  have  a  considerable 
influence  in  the  production  of  the  disease,  although  this  has  been  denied  by 
many  writers.  Putnam  has  reported  a  number  of  ca:*es  among  the  fiwhermen 
on  tfie  l>anks  of  Newfoundland,  and  the  disease  e«eeme<l  to  have  developed  in 
con^uence  of  unsuitable  and  insuflicient  foo<1. 

The  disease  has  also  occurred  among  sailors  on  vessels  carrying  cargoes  of 
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sugar,  and  in  these  cases  the  predisposing  cause  was  supposed  to  be  the  car- 
bonic acid  gas  and  toxic  matters  arising  from  the  fermentation  of  the  large 
quantity  of  sugar  in  the  hold  of  the  ship. 

Food  which  is  insufficient  or  lacking  in  albumin  is  considered  a  cause  of 
the  disease,  and  the  epidemics  in  China  and  Japan  have  been  ascribed  to  the 
fact  that  rice  is  a  staple  article  of  food  in  those  countries.  Takaki,^  a  Japa- 
nese physician,  states  that  he  has  succeeded  in  reducing  the  number  of  cases 
in  the  Japanese  marine  service  to  an  enormous  extent,  simply  by  adopting  a 
food  regimen  in  which  beef,  pork,  eggs,  etc.,  are  given  in  addition  to  rice. 
In  1884  there  were  713  cases,  and  in  1889  there  had  not  occurred  a  single 
case. 

It  has  also  been  attributed  to  an  intestinal  parasite. 

Dr.  James  H.  Walker*  has  related  a  summary  of  the  results  of  927  cases 
of  beri-beri  treated  during  the  last  five  years  at  Sandakan  (British  North 
Borneo).  Out  of  this  number,  887  patients  were  examined  with  reference 
to  the  presence  of  intestinal  parasites  in  the  dejecta.  The  results  were  as 
follows : 

The  ankylostomum  duodenale  was  found  in  756  cases,  or  85.5  per  cent. ; 
the  trichocephalus  in  284,  or  31.5  per  cent;  the  ascaris  lumbricoides  in  155, 
or  17.4  per  cent. ;  the  oxyurus  vermicularis  in  123,  or  13.8  per  cent. ;  the 
distoma  m  2,  or  \  per  cent. ;  various  parasites  in  24,  or  2.6  per  cent. ;  an 
ascaris  in  3,  or  -j^  per  cent. 

The  ankylostomum,  generally  speaking,  is  not  very  frequent  among  the 
indigenous  population.  Its  predominance  in  beri-ben  must,  it  seems  to  me, 
be  of  some  significance.  Dr.  Walker  admits,  for  several  reasons,  that  this 
parasite  cannot  be  regarded  as  the  specific  pathogenic  agent  of  beri-beri, 
out  thinks  it  not  impossible  that  it  may  be  a  predisposing  cause  of  this  affec- 
tion ;  at  any  rate,  it  is  an  aggravating  factor.  In  his  opinion,  the  causes  of 
both  diseases — beri-beri  and  ankylostomiasis — are  produced  simultaneously 
outside  the  organism,  the  conditions  favoring  the  development  of  the  anky- 
lostomum (uncleanliness  and  stagnant  water)  being  also  eminently  favorable 
to  the  evolution  of  the  germ  of  beri-beri. 

Careful  researches  on  the  etiology  of  beri-beri  leave  no  doubt  of  the 
propagation  of  this  disease  by  water,  a  fact  which  makes  the  boiling  and 
filtering  of  drinking-water  a  necessity  in  regions  where  beri-beri  prevails. 
With  regard  to  treatment,  the  first  thing  to  do  is  to  examine  the  stools  of  all 
patients  suffering  from  beri-beri,  in  order  to  institute  measures  for  the  expul- 
sion of  the  entozoa  which  may  be  present. 

Symptoms.  Tlie  symptoms  are  the  same  as  those  of  other  forms  of  mul- 
tiple neuritis,  with  the  addition  of  oedema  and  a  tendency  to  effusion  into  the 
serous  cavities.     There  is  also  greater  liability  to  cardiac  disturbance. 

Cases  of  beri-beri  are  mild  or  severe  in  character.  In  the  mild  cases  the 
onset  is  gradual,  and  the  patient  complains  of  weakness  in  the  legs,  so  that 
he  cannot  walk  as  much  as  usual.  Soon  numbness  and  pain  occur.  There 
is  palpitation,  epigastric  oppression,  loss  of  appetite,  and  general  ill  feeling. 
CEdema  of  the  extremities  occurs,  and  the  pulse  is  irregular  and  dicrotic. 
The  anaesthesia  is  slight  and  irregularly  distributed.  In  these  cases,  under 
appropriate  treatment,  recovery  takes  place  in  a  few  days,  or  occasionally  the 
convalescence  mav  be  slower. 

The  severe  ca.<*es  have  been  divided  into  three  types :  The  atrophic  or  dry 
type,  in  which  the  attack  begins  like  a  mild  case,  but  the  intensity  of  the 
symptoms  iucrea^je  with  greater  rapidity,  paralysis  becomes  complete  and  ex- 
tends to  almost  all  of  the  muscles  of  the  body,  including  the  face.     Muscular 

1  Brit.  Med.  Journ.,  Sept.  24, 1892.  *  Medical  Week,  September  21, 1894. 


DISEASES  OF  THE  NERVES  IN  GENERAL.  735 

wastifi^  is  excessive,  and  the  pain  and  parsesthesia  are  intolerable ;  in  fact, 
the  pain  in  the  extremities  is  a  prominent  feature  of  the  disease.  The 
anaesthesia  b  not  complete.  There  are  some  trophic  changes,  such  as  glossy 
skin,  but  in  this  form  there  are  no  gastric  symptoms  and  no  oedema.  The 
attack  may  terminate  fatally,  but  most  cases  recover  after  prolonged  con- 
valescence. 

The  second  form  is  the  hvdropic,  or  wet  type.  In  this  form  cedema  occurs 
early,  and  the  entire  body  is  swollen  with  the  subcutaneous  effusion.  There 
is  also  effusion  into  the  cavities  of  the  body.  The  atrophy  in  the  muscles  is 
masked  by  the  oedema,  and  is  as  great  as  in  other  forms. 

There  is  also  a  pernicious  type  of  the  affection,  in  which  the  symptoms  of 
the  other  forms  are  present,  but  occur  in  more  rapid  succession,  and,  in  addi- 
tion, gastric  symptoms  are  prominent.  There  may  be  also  suppression  of 
urine.  The  heart  is  weak  and  irregular,  and  death  usually  results  from 
paralysis  of  this  organ. 

Leprous  Neuritis.  This  is  met  with  in  cases  of  leprosy,  the  so-called 
aiuesthetic  leprosy,  and  resembles  beri-beri  in  its  infectious  nature,  although 
differing  from  it  in  the  fact  that  the  specific  bacillus  of  leprous  neuritis 
acts  directly  upon  the  nerve-tissue  instead  of  being  found  in  the  blood. 
Leprous  neuritis  differs  from  other  forms  of  neuritis  in  the  irregular  distribu- 
tion of  the  anaesthesia  and  in  the  discoloration  of  the  skin  in  dark  maculse. 
The  disease  is  gradual  in  its  invasion,  but  occasionally  the  anaesthesia  is  de- 
veloped suddenly  without  previous  evidences  of  leprosy.  Muscular  weakness 
and  wasting  are  not  conspicuous  features. 

The  form  of  neuritis  met  w^ith  is  perineuritis  and  interstitial  neuritis. 
When  the  ultimate  fibres  themselves  are  diseased  it  is  of  secondary  occur- 
rence.    This  is  another  point  of  distinction  from  other  forms  of  neuritis. 

In  recent  cases  the  characteristic  bacilli  are  found  in  the  interstitial  con- 
nective tissue  of  the  nerves  in  large  numbers,  but  w^ith  the  increasing  devel- 
opment of  the  fibrous  tissue  in  the  uerv^e-bundles  the  bacilli  disappear. 

I^i)rou.s  aniesthesia  may  be  mistaken  for  syringomyelia,  but  in  the  latter 
affk'tion  there  Is  generally  involvement  of  the  legs,  with  exaggerated  knee- 
jerks,  and  the  dissociation  of  the  thermal  sense  is  a  characteristic  feature 
of  syringomelia.  Some  cases  of  Morvan's  disease  have  proved  to  be  lep- 
rous neuritis. 

Pathology.  The  pathological  changes  in  multiple  neuritis  are  much  like 
those  in  simple  neuritis.  The  peripheral  branches  of  the  nerves  are  involved 
throughout,  and  degenerative  changes  in  them  are  much  greater  than  in  the 
nerv't^trunks  j)roj)er.  The  latter  are  usually  affected  in  but  a  limited  de- 
gre<%  and  it  frequently  happens  that  the  fibres  in  the  nerve-trunks  show 
no  evidences  of  disease,  even  in  cases  in  which  there  has  been  tenderness 
over  the  nerves.  The  neuritis  is  of  the  parenchymatous  type,  showing  all  the 
features  of  Wallerian  degeneration  similar  to  that  met  with  after  injury  of  a 
nerve.  In  recent  ca^^es  the  nerve  may  appear  red  and  swollen  to  the  naked 
eye,  an<l  in  cases  of  long  standing  the  ner\'e  Is  soft  and  may  be  even  pulpy. 
In  some  ca-^c^  the  connective  tissue  appears  principally  involved,  and  then 
the  sheaths  of  Schwann  are  found  under  the  microscope  to  be  infiltrated 
with  leuc(K'ytes.  In  the  sej)ta,  between  the  fasciculi  and  in  the  secondary 
sheaths  surrounding  these,  lymphoid  cells  are  also  found  in  large  numbers. 
After  a  time  regeneration  begins  in  the  nerve-fibres,  and  the  process  is  the 
panic  as  that  which  occurs  after  neuritis  from  injury.  The  period  of  improve- 
ment in  a  case  begins  with  the  regeneration. 

In  the  muscles  the  same  changes  occur  as  in  simple  neuritil.  The  mus- 
cular fibres  are  reduced  in  bulk  and  may  lose  their  a*^"*^  •■^  f^AQOme 
granular,  and  in  bad  cases  fatty  degeneration  occuTEL  B 
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in  the  ganglion  cells  of  the  cord  are  met  with.  In  alcoholic  neuritis 
changes  in  the  cord  are  quite  frequent.  Chronic  myelitis  in  irregular 
areas  is  the  principal  lesion,  and  sometimes  chronic  inflammation  of  the 
spinal  meninges  has  been  found.  Various  other  organs  are  also  found  dis- 
eased, more  especially  the  liver  and  kidneys.  The  liver  is  enlarged  and  cir- 
rhotic or,  it  may  be,  mtty ;  the  kidneys  are  large  and  white,  or  are  contracted. 
Phthisical  changes  are  nrequentlv  met  with  in  the  lungs,  the  heart  is  usually 
flabby,  and  the  muscular  nbres  have  undergone  degeneration. 

Diagnosis.  The  history  of  the  case  and  the  combination  of  motor  symp- 
toms which  have  been  preceded  by  decided  sensory  disturbances  make  it 
almost  necessary  to  arrive  at  a  diagnosis  of  multiple  neuritis.  The  tender- 
ness of  the  muscles  and  nerve-trunks  is  also  an  important  diagnostic  feature 
in  the  disease.  The  diseases  most  likely  to  be  confounded  with  multiple 
neuritis  are  anterior  poliomyelitis  and  locomotor  ataxia.  The  differential 
diagnosis  of  multiple  neuritis  from  the  latter  has  been  considered  under  the 
head  of  Alcoholic  Neuritis.  The  following  summary  from  Starr*  shows  the 
prominent  differences  between  anterior  poliomyelitis  and  multiple  neuritis : 


Anterior  PoliomydUU. 

Sudden  onset  with  DBver  and  development  of 
MuralysiB  in  all  limbs,  followed  in  fkom  three  to 
Dve  davs  by  sabsidenoe  of  paralysis,  which  re- 
mains in  a  few  muscles  of  one  limb ;  or,  if  two 
are  afifected,  the  paralvsis  is  very  rarely  sym- 
metrical. If  onset  is  subacute,  four  weeks  is  the 
duration  of  onset.    Muscles  not  tender. 

Sensory  svmptoms  are  rare,  and  when  present 
soon  suDside. 


MulUple  NeurUiM. 

Fatigue  for  some  weeks,  then  sadden  onset  and 
progress  fbr  two  weeks  with  or  without  fever. 
Legs  first  afl^ted,  then  arms,  then  body,  and 
paralvsis  has  no  tendency  to  subside  Ibr  a 
month  ;  limbs  are  affected  symmetrleally,  and 
the  muscles  affected  are  very  tender. 

Sensory  sjrmptoms  are  constant  and  severe,  and 
increase ;  ansesthesia  becoming  well  developed. 


Acute  ascending  myelitis  resembles  multiple  neuritis  in  some  respects,  but 
cases  of  this  kind  are  uncommon.  In  myelitis  the  loss  of  sensation  is  com- 
plete, and  involves  the  trunk  as  well  as  the  extremities,  be^nning  at  a  well- 
defined  line  around  the  body  at  the  level  of  the  lesion  in  the  cord.  Girdle- 
pains  are  common,  and  bed-sores  and  incontinence  of  urine  are  also  constant 
symptoms  of  myelitis.  In  myelitis  there  is  no  tenderness  of  the  muscles 
and  nerve-trunks.  Occasionally  hysterical  cases  are  seen  with  symptoms 
which  simulate  those  of  multiple  neuritis.  The  distribution  of  the  symp- 
toms, however,  is  irregular,  and  there  is  no  loss  of  the  reflexes.  If  there  is 
any  change  at  all  in  these,  they  are  exaggerated. 

Prognosis.  This  depends  largely  upon  the  general  condition  of  the 
patient,  whether  he  is  broken  down  by  dissipation  or  disease,  or  if  he  is  of 
eood  constitution.  The  acuteness  of  the  attack  also  increases  the  risk  of 
death.  If  there  is  a  progressive  increase  in  all  of  the  symptoms  for  two  or 
three  weeks,  the  case  is  unfavorable ;  but  cases  of  alcoholic  neuritis  are  seen 
in  which  the  symptoms  grow  progressively  worse  for  five  or  six  weeks,  and 
yet  eventually  recover.  When  the  muscles  of  the  trunk  are  enfeebled,  in 
addition  to  paralysis  of  the  extensors  of  the  hands  and  feet,  the  case  is  more 
grave,  becau!?e  then  respiratory  difliculties  are  liable  to  arise.  Paralysis  of 
the  diaphragm  has  been  mentioned  already  as  an  unfavorable  symptom,  and 
one  should  be  on  the  lookout  for  diaphragmatic  paralysis,  which  may  come 
on  unexpectedly.  When  the  disease  has  become  stationary,  that  is,  when 
there  is  no  further  increase  in  the  degree  and  extension  of  paralysis,  then  the 
danger  of  life  is  lessened  and  recovery  becomes  probable.  In  cases  in  which 
there  is  evidence  of  involvement  of  the  spinal  cord,  as  shown  by  bed-sores, 
paralysis  of  the  bladder,  etc.,  the  prognosis  is  more  serious.  The  prognosis 
is  most  serious  in  cases  which  are  dependent  upon  alcohol  or  some  toxfemic 
state  of  the  blood,  and  in  acute  cases  resembling  Landry's  paralysis. 


1  "  Familiar  Forms  of  Nervous  Disease,"  page  216. 
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In  caat»  which  tend  to  recovery  the  full  development  of  the  syiuptonu  is 
followed  either  by  improveiuent  or  a  stationary  period  wliich  may  last  fiw 
oDe  or  iwii  moutlu^.  The  course  of  convalescence  is  slow,  and  muscles  wbkh 
ikftve  been  only  partially  affected  take  from  three  to  four  moaths  to  recover 
ibeir  [Miwer.  Tne  sensory  eymptome  imjirovo  more  rapidly.  There  i»  an 
UnpnMsiou  prevalent  that  in  caries  which  do  Dot  terminate  fatallv  there  is  iil  the 
OHinM!  of  time  complete  restoration  of  power,  but  this  is  not  always  the  (»8e. 
In  n  patient  now  at  the  Philadelphia  Hospital  there  was  extensive  paralyaiB 
from  alcoholic  neuritis,  followea  by  great  atrophy  and  contracture  of  the 
flexore  of  the  feet  and  hands.  These  contractures  still  remain,  although  flie 
acute  attack  occurred  five  years  ago. 

In  some  caaes,  especially  those  of  alcoholic  origin,  death  may  occur  witlus 
a  few  days  from  heart  failure  or  congestion  of  tlie  lunge,  due  to  involveuJWit 
of  ihe  vugiu.  _  If  the  patient  has  vitality  enough  to  live  until  regcnemtJOT  of 
&B  asms  beptu,  he  will  probably  recoTer.  Id  young  eubjecta  namery  is  the 
fal^  and  in  oases  of  moderate  intensity  the  restoration  of  power  is  genei^ 
aOreomplete. 

TkaatmKt.  In  the  treatment  of  multiple  neuritis  the  fint  consideration 
is  to  dinunate  the  cause  of  the  disease,  if  possible.  In  alcoholic  and  tox- 
anue  cases  this  is,  of  course,  clearly  the  indication.  It  is  firequentl^  exceed- 
ing^ difficult  to  prevent  alooholic  patients  fh>m  taking  stimulants,  and  it 
nqniiw  tbe  atmort  watchfiilneas  oa  the  part  of  the  nurse  and  the  jihydcian 
to  pnmat  lioaor  buojg  fbmisbed  them.  It  is  important  in  alooholic  neuritis 
to  Mop  •timulaata  eutud;,  but  it  is  neoesaary  to  do  this  with  caution,  as  many 
jtiwits  are  fai  aiudi  a  eimdiUon  of  weakness  that  the  alcohol  cannot  be  com- 
rfetely  withdrawn  vithoat  risk  of  heart  fiulare  and  general  collapse.  In 
ttcae  caaco  strfdmine,  toother  with  strmJianthus  or  digitalis,  is  of  great 
iamottanoe.  When  neuritis  can  be  traced  to  lead,  arsenic,  or  other  metallic 
poKMung,  means  must  be  taken  for  the  elimination  of  these — i,  e.,  the  admin- 
istration of  iodides,  baths,  etc.     (See  p.  196  et  eeq.') 

Abeolut«  rest  in  bed  is  of  the  first  and  utmost  importance  in  all  ibrms  of 
neuritis.  The  treatment  can  be  more  readily  carried  out,  especially  in  regard 
to  applications  to  the  painful  and  sensitive  limbs,  and  the  patient's  strength 
is  economized.  One  of  the  earliest  indications  requiring  treatment  is  the 
pains  in  the  extremities.  Hot  fomentations  and  poultices  apphed  over  the 
tender  nerves  and  muscles  often  afford  relief,  but  care  must  be  exercised  that 
the  applications  are  not  made  too  hot,  aa  the  skin  readily  blisters  and  trouble- 
some aoree  may  remain.  Warm  Iwths  often  give  great  relief  to  these 
pains. 

The  salicylates  have  been  recommended  for  the  relief  of  the  acute  symp- 
toms, but  their  depreesineiniluencea  should  be  remembered  and  counteracted 
if  necessary  by  the  administration  of  digitalis  or  other  cardiac  stimulant. 
The  coal-tar  derivatiyes,  such  as  acetanilid,  antipyrin,  and  phenacetin,  are 
also  useful  in  allaying  pain,  but  must  always  be  used  with  caution  on 
account  of  the  feeble  neart.  The  compound  tincture  of  cinchona  or  the 
tincture  of  gentian  may  be  used  with  advantage  in  cases  of  alcoholic  neuritis, 
where  it  is  not  advisable  to  withdraw  the  stimulants  altogether.  In  these 
cases  cocaine  in  doeee  of  one-eighth  to  one-quarter  of  a  grain  may  be  given. 
It  acts  as  a  stimulant  and  as  an  analgesic  as  well.  It  may  be  given  nypo- 
dermatically  for  the  nerve-pains.  Strychnine  is  indicateu  in  all  forms  of 
neuritis,  and  the  nitrate  of  strychnine  seems  specially  applicable  in  cases 
of  alcoholic  neuritis,  on  account  of  its  alleged  power  of  reducing  the  craving 
for  stimulants.  Cannabis  in  dica  also  maybe  given  continuously  to  relieve 
pain,  but  if  this  and  the  remedies  mentioned  above  fail,  morphine  should  be 
given  hypodermatically.    If  the  patient  is  wakeful,  one  of  the  bromides  or 
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chloralamid  may  be  given,  but  if  there  is  much  excitement  a  hypodermatic 
injection  of  hj'oscin  hydrobromate,  ooe-one- hundredth  of  n  grain,  is  preferable. 

Madsnge  is  of  great  imiK)rtance,  luid  may  be  employed  from  the  beginnioic 
of  the  attack  if  u  skilful  luaweur  can  be  obtained.  "The  movements  ehoulil 
be  made  with  the  utmost  gentleness,  and  effleurage  ia  the  form  of  manage  to 
be  selected.  When  the  acute  ayinptoms  are  auhsiding  deeper  miu«age  may 
be  emplojred,  and  thoroueh  kneading  of  the  nmwjles  may  be  resorted  to. 

Electncity  should  not  be  used  early  in  the  disease,  except  in  the  form  of 
the  galvanic  current  passed  continuously  down  the  limbs,  with  the  view  of 
allaying  pain.  When  the  active  progress  of  the  disease  is  arrested  the  faradic 
current  may  be  used  to  stimulate  muscular  contractions  and  prevent  wasting. 

Care  should  be  taken  to  prevent  contractions  of  the  muscles  during  the 
course  of  the  diseaj<e.  It  will  be  found  necessary  to  use  framee  to  keep  the 
bed-clothes  from  resting  upon  the  limbs  of  the  patient,  as  even  the  weight 
of  a  sheet  often  causes  sutlering,  and  saad-baga  and  other  appliance«  should 
be  used  to  keep  the  limbs  in  proper  position.  The  tendency  to  foot-drop, 
which  occurs  afraoat  universally,  must  be  overcome  by  pa<l9  and  other  appli- 
ances, and  particular  care  is  necessary  to  prevent  contraction  of  the  ham- 
string muscles,  as  there  ia  a  natural  tendency  of  the  patient  to  lie  with  his 
kneeii  flexed.  The  iiainAil  extremities  may  be  wrapped  in  absorbent  cotton 
with  advant^e,  and  sometimes  a  covering  of  oiled  silk  to  retain  heat  and 
moisture  adds  to  the  patient's  comfort. 

Iodide  of  potassium  may  be  given  during  the  stage  of  convalescence,  and 
arsenic  is  also  usejlil  ae  a,  nerve  tonic.  The  latter  is  a  remedy,  however, 
which  should  be  given  with  caution,  as  it  is  known  to  have  produced  neuritis 
even  in  small  dosee.  Touica  are  indicated,  and  cod-liver  oil,  when  it  cau  be 
borne  by  the  stomach,  is  one  of  the  most  useful  tonics  which  can  be  adminis- 
tered. 

The  diet  of  the  patient  demands  especial  attention.     During  the  acute     i 
stages  light  and  easily  assimilated  food,  like  milk,  oysters,  fish,  meat  broth^ 
ana  eggs,  should  l>e  given  treely.    The  patient  often  has  an  abnormal  appe- 
tite, and  it  becomes  necessary  to  see  that  no  indiscretions  in  diet  are  committed. 

BRYTHEOMELALQIA. 

This  affection  was  first  accurately  described  by  Dr.  S.  Weir  Mitchell'  in  1878,     ' 
and  since  then  many  cases  have  been  recorded  h^  other  writers.    It  is  a  diseiwe     j 
which  afleets  the  feet  principally,  and  is  distinguished  by  intense  burning  pains     , 
and  redne^n  of  the  parts  aflected.    The  disease  usually  attacks  men,  but  may 
be  mot  with  in  women  as  well.     It  begins  in  the  hall  of  the  foot  or  heel,  nnij    ] 
the  pain  comc«  on  when  the  patient  attempts  to  walk,  or  when  the  foot  is 
hanging  down.     The  affected  part  becomes  swollen  and  intensely  red,  of  a     | 
brignt  scarlet  hue.     The  disease  is  usually  symmetrical,  but  one  leg  alone  may     ' 
be  involved.   The  pain  at  first  is  of  an  aching  kind,  but  afterward  it  asxuinm     | 
an  intensely  burning  character,  which  is  increased  by  warmth,  and  reliev«l 
by  the  application  of  cold  or  by  the  recumbent  position.   The  fiushing  of  the 
nainfiil  areas  is  the  most  characteristic  feature.     The  feet,  according  to  Dr. 
Mitchell's  original  description,  "get  redder  and  redder,  the  veins  stand  out 
in  a  few  minutes  as  if  a  ligature  had  been  tied  about  the  limb,  and  the    J 
arteries  throb  violently  for  a  time,  until  at  length  the  extremities  become  of    I 
a  dark  purplish  tint."     The  parts  involved  may  perspire  proflisely.     In  tlitt     I 
worst  cases,  when  the  patient  is  at  rest,  the  limbs  are  cold  and  even  pale.   Tho     I 

'  AmettOH)  Jounifti  of  ttio  Hedlul  Bdsaoe*.  Juijr.  1S7S.  I 


DISEASES  OF  THE  NERVES  IN  GENERAL.  739 

disease  increases  until  finally  all  of  the  branches  of  the  plantar  nerve  are 
involved.  The  pain  is  j^enerally  worse  at  night,  and  is  much  increased  by 
exercise  of  any  kind.  The  feet  become  so  tender  that  standing  or  walking 
is  excessively  painfiil,  in  some  cases  the  patient  is  unable  to  stand  upon  his 
feet,  and  one  of  Dr.  MitchelVs  patients,  whom  I  saw,  was  compelled  to  go  on 
his  knees  when  he  wished  to  go  across  the  room.  The  hands  also  may  be 
affected.^  Blisters  and  ulcerations  are  liable  to  arise  fi*om  slight  injuries. 
All  of  the  symptoms  become  worse  in  warm  weather. 

In  some  cases  the  disease  is  progressive  and  may  be  associated  with  some 
evidences  of  spinal  disease,  such  as  girdle  pains,  partial  paralysis,  and  atrophy 
of  some  of  the  leg  muscles.  In  the  case  descrioed  by  Koss'  there  was  a  ten- 
der spot  in  the  centre  of  the  heel,  and  the  whole  course  of  the  external  plan- 
tar nerves  was  tender  to  pressure.  The  feet  were  bathed  in  a  sour-smelling 
sweat,  and  the  skin  of  the  sole  had  a  sodden  appearance,  becoming  somewhat 
glazed  during  the  paroxysm  of  pain  and  redness. 

Pathology.  The  disease  was  considered  by  Mitchell  in  his  original  paper 
as  a  vasomotor  neurosis,  but  it  is,  no  doubt,  a  peripheral  neuritis  involving 
the  branches  of  the  plantar  nerve. 

Diagnosis.  The  diagnosis  is  to  be  made  from  plantar  neuralgia  or  podal- 
gia  and  alcoholic  neuritis.  In  podalgia  there  is  no  redness  or  swelling,  and 
in  alcoholic  neuritis  the  tendereess  of  the  feet  is  not  accompanied  by  r^bess, 
and  there  are  also  present  other  peculiar  symptoms  of  the  disease. 

Treatment.  Elevation  of  the  feet  gives  temporary  relief.  Electricity  and 
massage  have  been  used,  and  in  some  cases  with  benefit.  Prolonged  rest  in 
bed,  with  general  tonic  treatment,  has  relieved  the  disease  in  some  cases. 
Dr.  Weir  Mitchell  has  recently  suggested  excision  of  the  posterior  tibial 
nerve  as  a  means  of  relief,  and  in  one  case  at  least  the  operation  has  been 
entirely  successful. 

TUMORS  OP  NERVES. 

Hypertrophy  of  nerve-trunks  is  rarely  met  with.  In  ansesthetic  leprosy 
there  is  found  an  increase  in  the  size  of  the  nerve-trunks  due  to  hyperplasia 
of  the  connective  tissue.  The  enlargement  of  the  nerves  in  this  disease  is 
a  cirrhotic  enlargement  rather  than  a  hypertrophy. 

Neuroma.  This  term  is  applied  to  a  tumor  growing  in  or  upon  a  nerve- 
trunk,  Neuromata  have  been  divided  into  true  and  false.  True  neuro- 
mata are  composed  of  nerve-tissue,  and  are  met  with  almost  exclusively  upon 
spinal  nerves.  They  consist  of  medullary  nerve-fibres  in  some  cases,  and 
in  others  of  fibres  of  the  non-medullary  variety,  the  axis-cylinders  exist- 
ing in  increased  numbers.  A  neuroma  may  also  consist  of  true  ganglion 
cells,  with  a  surrounding  network  of  fibres.  In  most  neuromata  the  nerve- 
tubes  are  not  continuous  with  those  of  the  nerve-trunk,  but  are  found  in  an 
irregular  network  mixed  up  with  loose  connective  tissue. 

Neuromata  are  met  with  either  singly  or  in  considerable  numbers.  They 
vary  in  size  from  1  c.cm.  to  6  c.cm.  in  diameter.  The  button-like  growth  at 
the  end  of  a  nerve  in  the  stump  of  a  limb  which  has  been  amputated  is  a 
good  example  of  a  neuroma. 

Multiple  neuromata  are  generally  neuro-fibromatoua  in  composition.  They 
are  frequently  very  numerous,  many  thousands  having  been  found  in  a  single 

1  Gerhardt  (Annual  Med.  Sciences,  vol.  ii.  C.  bS)  reports  a  case  in  a  needlewoman  of  forty-four 
years  who  suffered  iVom  erytbromelalgia  in  the  hands  as  well  as  the  feet.  There  were  swelling  and 
redness  in  the  affected  parts. 

<  Diseases  of  the  Nervous  System,  vol.  1.  p.  518. 
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case.  They  exist  under  the  skin  and  form  painful  nodular  bodies.  Duhring' 
has  described  a  case  in  which  a  great  number  of  neuro-fibromata  were  found 
scattered  over  the  entire  surface  of  the  body.  Some  of  these  were  excised 
and  found  to  consist  principally  of  non-medullated  nerve-fibres,  with  con- 
nective tissue  interwoven  among  them.  The  pain  which  the  patient  suffered 
was  excessive. 

False  neuromata  are  tumors  of  nerves  containing  no  nerve  fibres  or  nerve 
cells,  such  as  fibromata,  gliomata,  myxomata,  carcinomata,  sarcomata,  and 
syphilomata.  These  growths  are  generally  secondary.  The  most  common 
form  of  false  neuroma  is  carcinoma.  The  small  neuromata,  which  are  found 
situated  just  under  the  skin  on  the  ends  of  the  sensory  nerves,  are  known  as 
tubercula  dolorosa. 

Etiology.  The  causes  of  neuromata  are  frequently  obscure,  the  principal 
being  some  hereditary  predisposition  which  tends  to  the  production  of  the 
multiple  variety.  Injuries  and  surgical  operations  are  common  causes  of 
neuromata.  This  is  more  particularly  the  case  in  stumps,  where  there  is 
almost  invariably  found  a  neuroma  at  the  end  of  the  divided  nerve.  The 
tubercular  and  cancerous  diatheses  have  also  an  influence  in  the  production 
of  false  neuromata.  Multiple  neuromata  may  be  developed  early  in  life  or 
may  be  congenital. 

Symptoms.  In  many  cases  of  neuromata,  no  symptoms  are  present,  espe- 
cially in  the  case  of  multiple  neuromata.  The  latter  are  sometimes  not  ois- 
covered  until  after  the  death  of  the  patient.  Freouently,  however,  there  is 
excessive  pain  as  the  result  of  the  nerve-growths.  The  character  of  the  pain 
is  generally  acute  and  burning,  and  is  usually  referred  to  the  distribution  of 
the  nerve.  The  neuromata  themselves  are  tender  on  pressure.  When  the 
nerve-fibres  suffer  to  any  great  extent  there  are  parsesthesia  and  other  dis- 
turbances of  sensation.  Occasionally  paralysis  of  the  muscles  supplied  by 
the  nerve  occurs,  but  this  is  only  where  the  nerve-trunk  is  compressed  by 
the  tumor. 

In  the  case  of  neuromata  in  stumps  there  is  often  excessive  tenderness, 
which  may  prevent  the  use  of  an  artificial  limb.  There  is  also  occasionally 
some  reflex  disturbance  as  the  result  of  these  growths.  I  recall  a  case  seen 
many  years  ago,  in  which  the  neuroma  in  a  stump  of  an  arm,  which  had 
been  amputated  many  years  before,  gave  rise  to  intense  neuralgia,  which  was 
relieved  as  soon  as  the  growth  had  been  removed. 

Neuromata  grow  with  greater  or  less  rapidity,  but,  as  a  rule,  the  symp- 
toms come  on  gradually  and  continue  for  a  length  of  time. 

DiagnoaiB.  The  diagnosis  of  neuromata  can  only  be  made  when  they  are 
in  superficial  positions.  The  symptoms  to  which  they  give  rise  may  merely 
lead  one  to  suspect  the  presence  of  these  growths.  In  the  case  of  subcu- 
taneous multiple  neuromata  they  are  to  be  distinguished  from  fibromata  and 
carcinomata  by  the  difference  in  their  size.  Neuromata  are  always  quite 
small,  seldom  exceeding  an  inch  in  diameter  at  the  utmost.  False  neuromata 
are  usually  secondary',  and  depend  on  the  existence  of  some  other  morbid 
growths. 

Treatment.  The  treatment  of  nerve-tumors  is  almost  purely  surgical. 
Except  in  the  syphilitic  varieties,  medical  treatment  is  of  no  value.  Extir- 
pation is  easily  effected  if  the  growth  is  superficial,  and  involves  little  or  no 
risk.  If  the  whole  nerve-trunk  is  infiltrated  by  the  growth,  the  affected  part 
must  be  excised  and  the  ends  brought  together.  The  risk  of  loss  of  function 
in  the  nerve  after  this  operation  is  comparatively  small  with  the  antiseptic 
precautioiL^  which  are  now  taken  in  surgery.    There  is  a  tendency  to  relapse, 

1  American  Joamal  of  the  Medical  Sciences,  vol.  Ixxiii.  p.  413. 
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bowc\-er,  in  the  case  of  ncuronmta;  and  in  multiple  Deuromata  eurgicai 
trmtmem  is  almost  hopeless  on  ocTuunt  of  the  continual  recurrence  of  new 
groin  hs. 

WbMi  tbve  is  a  ^ainflil  neanmui  in  a  atomp  the  Derve-tonior  is  eaatr 
nmored  by  opemtioii,  ■nd  reoarreiice  is  not  usual.  In  caan  in  whien 
"■■^NiUtion  DeiUKMiiata"  cauee  mat  pain  and  reflex  spasma,  nerr«- 
_    ._t._     »__  I        »      . .      ■        g.^  wnen  ex  '  '      '  ' ' 


itxeteluiig  luu  been  fbond  to  rive       . 

ftiL  Coouite,  hypodermaticaily,  alao  nvea  temporary  relief,  although  the 
d>Bgwr  of  the  oooaine  halnt  ia  great.  In  many  caaea  of  amputation  neuro- 
BDMbk,  hoiTOTer,  the  paroxyama  ra  pun  uaually  occur  with  the  change  of  the 
woUher  and  the  approach  of  storms,  ao  that  palliaUTee,  like  cocaine  and 
moTfiana,  may  be  and  with  kea  risk  of  s  drugHiabit  bang  fbrmed. 

HBOHAKIOAIj  injuries  of  NZIBVE8. 

Kervea  mar  be  injured  in  a  variety  of  waya,  Mther  ftvm  blowa  or  conta- 
nooo,  which  ao  not  divide  the  overiying  akin,  and  they  may  also  be  aerered 
bf  oatB  or  injariea  which  lay  opoi  the  tiesan  above  them.  The  resalta  of 
eraitmoratt  and  compreeaiona  are  mwe  or  leea  laceration  and  inflammation  at 
the  nat  of  the  injury,  fa^;ether  with  netuitia  extendine  upward  from  this 
The  aymptMna  connected  with  this  form  of  injury  have  been 
mbed  under  the  head  of  nearitis. 


point. 
dMcribc 


Open  wounds  may  be  caused  bv  cutting  instruments  or  by  bullets,  giving 
in  to  different  aymptoms  d^wndent  upon  the  extent  of  the  leson.  'Hie 
BccT»4mnk  may  be  dther  completely  shivered  or  only  partially  divided,  or, 
po«Uy,  injuced  by  bung  merely  grazed  by  a  ball.  The  most  common 
cMMB  in  everyday  life  of  indsed  wounds  of  nerves  are  from  glass,  either 
through  the  accidental  thrusting  of  the  hand  through  a  window-pane,  or  by 
bottlee  which  break  while  being  filled  or  cleaned.  Injuries  are  not  uncom- 
mon in  bottling  egtablishments,  where  a  bottle  oft«n  burste  ^m  the  preeeure 
of  carbonic- acid  gas  while  being  corked.  Knife  wounds  from  accident  and 
from  stabs  also  occur  quite  frequently. 

Wounds  of  the  sciatic  nerve  may  be  inflicted  by  tools  or  sharp  instru- 
ments, on  which  a  person  may  fall  or  sit.  I  have  seen  one  case  of  division 
of  the  sciatic  nerve  in  the  caae  of  a  ship-carpenter,  who  fell  upon  an  adz,  and 
cases  have  been  reported  in  which  the  sciatic  was  divided  by  a  fall  upon  a 
scythe. 

The  nerves  which  are  most  frequently  injured  are  those  which  lie  super- 
ficially in  the  upper  extremities.  The  musculo«pir&I  nerve,  from  the  posi- 
tion in  which  it  lies  as  it  turns  around  the  humerus  just  above  the  elbow,  is 
quite  frequently  the  seat  of  injuries.  I  have  seen  two  men  who  received 
stabs  in  this  position  which  completely  divided  the  nerve.  It  is  probable 
that  the  arm  was  thrown  up  to  ward  off  the  blow,  and  it  was,  therefore,  struck 
at  this  point.  In  one  cose  the  wound  must  have  been  made  by  a  pockets 
knife  with  a  narrow  blade,  as  the  scar  at  the  wound  of  entrance  was  not 
more  than  three-eighths  of  an  inch  in  length,  but  the  nerve  was  completely 
divided. 

The  median  nerve  is  more  liable  to  injury  than  any  other  nerve  from  its 
exposed  position  at  the  wrist,  and  in  this  situation  it  is  frequently  severed 
by  cuts  inflicted  by  sharp  weapons  or  by  glass.     I  know  of  an  instance  of  a 

Catient  who,  during  an  attack  of  melancholia,  attempted  suicide  by  cutting 
erself  across  the  wrist.    The  median  nerve  was  divided  by  the  incision.     The 
ulnar  nerve  is  also  occasionally  injured  at  the  inner  condyle  of  the  humerus. 
The  extent  to  which  a  nerve  has  been  injured  can  only  be  determined  by 
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care^l  examination  of  the  parts  to  which  the  nerve  is  distributed,  in  order 
to  determine  the  loss  of  motion  and  sensation. 

Puncture  wounds  of  nerves  are  rare,  but  those  cases  which  have  been  re- 
ported, as,  for  example,  when  a  nerve  has  been  punctured  by  a  hypodermatic 
needle,  or  when  in  the  operation  of  phlebotomv  the  nerve  has  been  acci- 
dentally struck,  inflammation  of  the  nerve  is  likely  to  follow,  accompanied 
by  the  usual  symptoms  of  pain,  parsesthesia,  etc.,  and  possibly  by  reflex  dis- 
turbances. Mitchell  *  mentions  the  case  of  a  man  who  had  driven  an  awl 
through  the  ulnar  nerve.  In  this  patient  there  was  excruciating  pain,  fol- 
lowed by  choreic  twitchings  and  finally  by  spasm  in  the  flexors  of  the  fingers. 

During  the  late  war  a  large  number  of  gunshot  wounds  of  nerves  were 
treated  in  the  United  States  Army  Hospital  at  Philadelphia  for  Injuries  and 
Diseases  of  the  Nervous  System,  and  the  classical  treatise  on  the  subject  by 
Mitchell,  Morehouse,  and  Keen,  which  was  published  in  1864,  has  been  a 
source  of  information  since  that  time. 

A  nerve-trunk  may  be  completely  severed  by  a  bullet,  or  it  may  be 
partly  divided,  or  only  contused.  The  results  and  symptoms  of  gunshot 
wounds  diflTer  little  from  injuries  inflicted  in  other  ways.  The  immediate 
efiTect,  however,  of  a  gunshot  wound  through  a  nerve-trunk  is  rather  differ- 
ent from  injuries  received  from  blows  ana  cuts.  According  to  Mitchell," 
the  first  efiTect  of  a  gunshot  wound  of  a  nerve  varies  in  different  individ- 
uals ;  in  some  cases,  the  man  feels  as  if  he  had  been  struck  with  a  stick  or 
stone;  in  other  cases,  instant  and  intense  pain  is  felt  in  the  wound  and 
down  the  nerve-trunk ;  and  in  some  cases  there  is  little  or  no  pain  or  dis- 
comfort. In  91  cases  analyzed  by  Dr.  Mitchell,  one-third  had  no  pain,  and 
many  did  not  know  that  they  were  shot  until  weakness  or  the  sight  of 
their  blood  showed  that  they  had  received  a  wound.  If  the  nerve  is  com- 
pletely divided,  of  course,  paralysis  of  motion  in  the  parts  supplied  by  it 
immediately  occurs ;  but  in  some  cases,  even  when  the  nerve  is  only  grazed 
by  the  bullet,  its  ftinction  may  be  completely  abolished  at  once.  A  case 
recorded  by  Mitchell,  a  soldier  who  was  mjured  in  the  brachial  plexus  by  a 
bullet,  had  sudden  and  violent  muscular  contraction  of  the  muscles  of  his 
hand,  so  that  he  was  obliged  to  ask  a  comrade  to  unclasp  his  fingers  from 
their  hold  on  the  musket.  Shock  is  a  frequent  conse<|uence  of  grave  nerve 
injuries.  The  patient  becomes  faint  and  cold,  and  passes  into  a  condition  of 
general  depression. 

The  secondary  effects  of  injuries  of  nerves  are  practically  those  of  intense 
neuritis.  All  of  the  evidences  of  degenerative  changes  are  present,  whether 
the  nerve  be  completely  divided  or  only  partially  so.  These  symptoms  have 
been  fully  described  in  the  section  on  TSeuritis.  I  will  here  refer  only  to 
the  fact  that  trophic  changes  are  much  more  common  after  wounds  of 
nerves  than  as  a  consequence  of  simple  neuritis.  There  is  marked  atrophy 
of  the  muscles  suppliecl  by  the  injured  nerve,  and  also  anaesthesia  and  hyper- 
sesthesia,  with  greater  or  less  pain  in  the  distribution  of  the  nerve.  One  of 
the  characteristic  forms  of  suffering  is  the  violent,  burning  pain  which  has 
been  ca,lled  by  Mitchell  causalgia. 

The  condition  of  the  skin  and  its  appendages  is  greatly  changed.  Cuta- 
neous disturbances,  in  the  form  of  heri)etic  and  vesicular  eruptions  and 
ulcerations  as  the  result  of  bulla?,  are  often  present.  These  heal  slowly. 
The  peculiar  shining,  glossy  state  of  the  skin  described  by  Paget  is  a  well- 
known  result  of  nerve-wounds.  Mitchell  speaks  of  excessive  growth  of  hair 
in  the  skin  to  which  the  injured  nerve  is  distributed.  Deformities  of  the 
nails  are  common.     They  are  frequently  clubbed,  and  have  marked  furrows 

J  Injuries  of  Nerves,  p.  92.  «  Loc.  cit,  p.  135. 
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■ad  ridfiOB  upon  them.  In  many  cases  they  are  thin,  atrophied,  and  fragile. 
IxMB  or  hair  sometimes  occurs  as  well  as  increased  growth  of  hair.  Bome- 
tunea  there  is  an  excess  of  pen^iration,  which  may  also  be  acid  and  of 
diflftgreeable  odor. 

Chanobb  IK  Nebveb  after  C!ompl£T£  Division.  When  the  nerve 
has  been  severed  there  occurs  within  a  short  time  degeneration  in  the  divided 
ends.  The  d^enerative  changes  differ  materiallv  in  the  upper  and  lower 
ends  of  the  nerve.  The  alterations  which  take  place  in  the  lower  end  have 
been  well  understood  for  many  years,  but  it  bias  only  been  within  the  past 
few  years  that  a  more  thorough  knowledge  of  the  changes  which  occur  in 
the  proximal  end  has  been  attamed. 

On  examining  a  nerve  which  has  been  divided  it  is  found  that  at  the 
proximal  end  there  is  a  bulbous  enlargement,  a  neuroma,  which  varies  in  size 
according  to  the  length  of  time  after  injury  that  the  examination  is  made. 
At  the  lower  or  peripheral  end  there  is  only  slight  enlargement  with  flat- 
tening, and  sometimes,  instead  of  enlargement,  there  is  shrinkage  of  the  end 
of  the  nerve.  From  the  cases  which  I  nave  seen  I  believe  that  there  is  gen- 
eimlly  a  slight  enlargement  of  the  distal  end  up  to  a  year  after  the  injury. 
Many  experiments  have  been  made  upon  the  lower  animab  as  to  the  de^n- 
ermtive  processes  which  take  place  in  nerves  after  section,  but  most  writers 
are  agreed  that  the  results  of  experiments  upon  animals  cannot  be  altogether 
applied  to  man,  as  in  the  former  changes  of  d^eneration  and  repair  take 
place  much  more  rapidly  than  in  human  beines.  However,  most  of  the  ex- 
aminations which  have  been  made  in  man  after  injuries  have  given  practi- 
cally the  same  results  as  those  experimentally  produced  in  animals.  Of  late 
years  so  many  opportunities  for  examinations  have  occurred  in  man  after 
accidents  and  injuries  that  sufficient  data  have  been  obtained  for  reliable 
ccmclusions. 

The  degeneration  of  the  fibres  in  the  peripheral  end  be^ns  almost  immedi- 
ately after  section,  the  degeneration  taking  place  according  to  the  well- 
known  laws  established  by  Waller  in  1862.  From  the  fourth  to  the  sixth 
ilay,  according  to  Mitchell,*  there  begins  to  be  a  change  in  the  nerve-fibres. 
The  white  substance  of  Schwann  undergoes  irregular  segmentation,  then 
becomes  granular,  and  finally  disappears.  The  axis-cylinder  also  undergoes 
<legenerati(>n.  Tlie  process  extends  through  the  whole  of  the  peripheral  end 
of  the  divided  ner\'e,  so  that  complete  degeneration  takes  place  through  its 
entire  extent. 

Changes  in  the  medullary  sheath  have  been  found  to  begin  as  early  as 
the  fifth  day,  and  by  the  twelfth  day  the  axis-cylinder  has  been  found  to 
have  disapjieareil.  Bowlby*  mentions  two  ciwes  which  he  had  examined, 
one  fifteen  days  and  the  other  thirty  days  after  nerve-section,  when  opera- 
tions for  .secoudarv  suture  were  undertaken.  In  the  case  of  the  nerve 
which  ha<l  been  <Iivided  fifteen  days  previously,  there  was  found  much 
Kgmentation  of  the  myelin  sheaths,  and  there  was  still  some  myelin  pres- 
ent, but  in  a  few  tubules  it  wius  completely  al>sent.  The  nuclei  of  the 
nheaths  had  increased  in  number.  The  axLs-cylinders  had  disappeared  in 
m«>st  of  the  sections  which  he  examined.  In  the  case  of  longer  standing  all 
of  the  changes  were  more  pronounced.  Only  a  few  drops  of  myelin  remained, 
the  axis-cylinder  had  entirely  disappeared,  and  the  nuclei  in  the  sheaths 
were  slightly  more  increased.  In  a  case  which  the  same  author  examined 
three  months  after  section  no  nerve-tubules  could  l)e  discovered,  and  the 
spaces  formerly  occupied  by  nerve-bundles  wore  filled  with  connective  tissue. 
CnAJa;E8  in  the  Proximal  Exd.     The  fibres  of  the  central  end  undergo 

1  iDJuries  of  Nerves.  3  injuries  and  Diseases  of  tbe  Nerves,  p.  18. 
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but  slight  changes  after  nerve-section.  There  may  be  some  changes  extend- 
ing to  one,  or,  at  the  most,  two  of  the  intemodal  segments,  according  to 
Ranvier,  who  says  that  the  myelin  instead  of  becoming  broken  into  large 
fragments  which  subsequently  become  smaller,  as  in  the  peripheral  end,  is 
rapidly  reduced  to  fine  granules,  the  nuclei  multiply  and  increase  in  size, 
but  the  axi&-cylinders  remain  intact. 

The  bulbous  enlargement  at  the  proximate  end  was  formerly  regarded  as 
mainly  consisting  of  fibrous  tissue.  MitchelP  speaks  of  neuromata  of  stumps 
being  composed  of  fibrous  tissue,  with  a  layer  of  nerve-fibres  spread  over 
them.  Microscopic  examinations  of  these  bulbs  show  very  clearly  that  they 
consist  almost  exclusively  of  nerve-fibres.  There  is  also  an  increase  in  the 
connective-tissue  element,  with  some  infiltration  of  leucocytes.  Sections  of 
the  nerve  abote  the  bulb  show  none  of  the  degenerative  changes  which  are 
met  with  in  the  peripheral  end.  In  cases  which  are  examined  years  after 
the  injury  there  are  some  atrophy  and  degeneration  in  the  nerve-fibres. 
Bowlby  says  he  has  examined  the  nerves  from  limbs  in  which  amputation 
had  been  done  many  years  before,  and  he  found  that  in  them  many  of  the 
nerve-fibres  are  diminished  in  size,  with  the  myelin  sheath  greatly  shrunken. 

Regeneration  and  Union.  Regeneration  of  the  proximal  end  of  a 
divided  nerve  follows  the  process  of  degeneration,  and  begins  frequently 
within  a  short  time  after  the  injury.  There  has  been  a  difference  of  opinion 
among  pathologists  as  to  the  process  by  which  the  new  nerve-fibres  are 
formed,  some  believing  that  they  are  developed  from  the  nuclei  of  the  sheath, 
and  others,  among  them  Neumann  and  Ranvier,  holding  that  the  new  fibres 
are  formed  by  a  longitudinal  division  of  the  axis-cylinders,  which  split  up 
like  a  brush,  and  which  are  subsequently  covered  by  myelin.  The  gener- 
ally accepted  view  at  the  present  time  appears  to  be  that  the  new  fibres  de- 
velop in  the  nuclei  of  the  sheath  of  Schwann.  As  soon  as  the  new  fibres 
begin  to  form  they  bud  out  from  the  proximal  end  of  the  nerve  and  extend 
toward  the  peripheral  extremity.  Regeneration  also  takes  place  from  the 
peripheral  end,  beginning  at  a  later  period,  and  the  process  takes  place 
more  slowly.  After  a  time  the  ends  become  united.  If  union  does  not  take 
place  the  peripheral  extremity  again  undergoes  degeneration. 

The  length  of  time  which  is  required  for  union  to  take  place  varies  in  dif- 
ferent cases,  and  depends  to  a  great  degre^i  upon  the  width  of  the  space  be- 
tween the  ends  of  the  divided  nerve.  In  a  case  recorded  by  Mitchell,*  in 
which  the  musculo-spiral  nerve  was  excised  for  an  excessively  painftil  neu- 
ritis, six  months  after  the  operation  evidences  of  regeneration  were  observed 
in  return  of  sensation  in  the  area  supplied  by  the  nerve.  Fifteen  months 
after  the  operation  muscular  power  had  been  restored  to  such  a  degree  that 
the  patient  could  extend  the  wrist,  and  a  year  later  the  ftmctions  of  the 
whole  extensor  group  had  returned.  A  second  operation  was  performed 
about  two  and  a  half  years  after  the  first,  and  one  inch  of  regenerated  nerve- 
tissue  was  found.  In  another  case  reported  bv  the  same  writer,  complete 
union  was  found  after  eighteen  months  in  one  of  the  digital  nerves,  of  which 
an  inch  had  been  excised ;  and  in  a  third  cdse  a  radial  nerve  was  united 
within  ten  months  of  excision  of  two  inches  of  its  trunk. 

We  have  frequent  evidences  of  degeneration  and  union  of  nerves  in  cases 
\vhere  excision  has  l)een  performed  for  neuralgia,  and  even  where  an  effort 
has  been  made  to  prevent  reunion  by  turning  back  the  proximal  end  of  the 
nerve,  recurrence  of  pain  in  the  distribution  of  the  nerve  has  followed  after 
a  year  or  two.  In  many  wtses,  if  the  separation  between  the  two  ends  of  the 
nerve  is  only  slight,  union  takes  place  within  a  few^  days,  but  restoration  of 

1  Injuries  of  Nerves.  <  American  Journal  of  the  Medical  Sciences,  April,  1876. 
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the  function  does  not  occur  until  some  weeks  later.  If  the  ends  of  a  divided 
nerve  are  immediately  brought  into  apposition  and  sutured,  union  generally 
takes  place,  and  in  some  cases,  if  the  suturing  has  been  done  within  a  short 
time  of  the  accident,  there  is  no  apparent  loss  of  function.  In  a  case  which 
I  saw,  in  which  the  sciatic  nerve  was  divided  in  the  popliteal  space  in  mis- 
take for  one  of  the  hamstring  muscles  in  an  operation  for  division  of  those 
tendons,  the  divided  ends  of  the  nerve  were  immediately  sutured,  and,  with 
the  exception  of  some  numbness  and  pain  in  the  foot  for  a  few  days,  there 
was  no  impairment  of  sensation  or  motion,  and  no  ill  effects  followed. 

Treatment  of  Wounds  of  Nerves.  When  there  is  no  evidence  that 
the  nerve  has  been  completely  divided  the  treatment  of  an  injured  or  par- 
tially divided  nerve  should  be  on  the  same  principles  that  would  eovern  the 
treatment  of  neuritis  from  any  other  cause.  The  limb  should  be  kept  abso- 
lutely at  rest,  and  the  wound  should  be  treated  on  the  strictest  antiseptic 
principles.  If  the  external  wound  has  healed  and  evidences  of  neuritis 
remain,  it  will  be  necessary  to  use  counter-irritation  and  maintain  the  part  at 
rest.  Should  severe  pain  be  experienced  in  the  nerve-trunk,  application  of 
ice-bags  will  frequently  afford  relief.  Should  we  have  reason  to  believe  that 
the  nerve  has  been  completely  divided,  it  is  imperative  to  immediately  bring 
the  severed  ends  into  apposition.  The  result  of  immediate  operation  m  such 
cases  is  generally  satisfactory,  and  occasionally,  though  in  rare  instances, 
there  is  union  by  first  intention.  Bowlby*  records  several  cases  in  which 
immediate  suturing  of  divided  nerves  was  made  with  excellent  results.  In 
one  case  the  patient  was  brought  into  the  hospital  a  few  minutes  after  a 
lacerated  wound  of  the  wrist  by  glass  had  divided  the  median  nerve  in  two 
places,  so  that  nearly  an  inch  of  the  trunk  lay  loose  in  the  wound.  The  ends 
of  the  nerve  were  brought  into  apposition  and  sutured  with  catgut.  Ten 
days  after  the  operation  sensation  oegan  to  return,  and  eventually  there 
was  complete  restoration  of  motion  and  sensation. 

The  operation  of  suturing  is  considered  a  perfectly  safe  one,  provided 
thorough  cleanliness  is  observed.  Bowlby'  and  Willard'  say  that  aseptic 
catgut  or  sterilized  silk  sutures  should  be  used  in  bringing  the  ends  of  the 
nerve  together.  Willard  advises  that  two  sutures  shoiud  be  used ;  one 
should  pass  directly  through  the  body  of  the  nerve,  and  a  second  at  right 
angles  to  the  first. 

Willard  records  117  cases  of  primary  suture  in  which  the  nerves  united 
were  as  follows :  In  41  cases,  the  median  nerve ;  38,  the  ulnar ;  30,  the  me- 
dian and  ulnar ;  3,  the  median,  ulnar,  and  radial ;  4,  the  radial ;  3,  the 
musculo-spiral ;  1,  the  sciatic;  1,  the  external  popliteal;  1,  the  posterior 
tibial;  1,  the  anterior  tibial.  The  degree  of  separation  varied  from  1  cm. 
to  5  cm. 

The  results  of  primary  suture  are  thoroughly  satisfactory.  Bowlby*  records 
the  results  of  primary  suture  in  81  cases,  as  follows : 

Successful 82 

Doubtfully  successful 1*2 

Partially  successftil 22 

Failures 14 

Results  not  stated 1 

—    81 

The  details  of  the  operation  will  be  found  in  Chapter  XXXIII.  Several 
methods  have  been  suggested,  but  that  of  bringing  the  ends  in  apposition 
with  sutures  at  right  angles  is  apparently  the  most  desirable. 

Secondary  Suture.     If  the  nerve  has  been  divided  for  a  length  of  time, 

»  Loc.  elt.  «  Loc.  cit.  >  Med.  News,  October  6, 1894.  *  Loc.  cit. 


746  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

varying  frora  several  mouths  to  several  years,  and  no  restoration  of  function 
has  occurred,  the  success  of  operation  is  uncertain ;  nevertheless,  a  number 
of  cases  have  been  recorded  in  which  excellent  results  have  been  obtained 
after  an  interval  of  many  months.  FavelP  records  a  case  in  which  the 
sciatic  nerve  was  cut  across  by  the  point  of  a  scythe.  Nine  months  after- 
ward the  nerve  was  exposed,  and  it  was  found  tnat  the  ends  were  an  inch 
and  a  half  apart,  the  upper  end  was  bulbous  and  the  lower  was  flattened, 
no  attempt  at  union  having  taken  place.  The  two  extremities  were  cut  off, 
and  by  traction  the  nerve  was  stretched  sufficiently  to  unite  the  two  extrem- 
ities. Steady  improvement  took  place,  and  in  time  a  good  result  was 
obtained. 

In  the  cases  in  which  the  separation  of  the  ends  of  a  divided  nerve  is  so 
great  that  they  cannot  be  brought  into  apposition,  the  operation  of  nei?Ve- 
grafting  has  been  employed  with  more  or  less  success.  In  a  case  of  Tille- 
mann's  a  section  41  cms.  long  from  a  nerve  of  a  rabbit  was  inserted  in  the 
median  and  ulnar  nerves.  Sensation  returned  in  four  weeks,  and  motion  in 
nine.  In  a  case  reported  by  Robson,'  2k  inches  of  a  posterior  tibial  nerve, 
which  was  obtained  from  a  fresh  amputation,  was  implanted  in  the  gap  in  a 
median  nerve  forty-eight  hours  after  division  by  injury.  Four  months  later 
sensation  was  almost  entirely  restored.  A  number  of  other  cases  have  been 
reported  in  which  nerve  transplantation  has  been  successfully  performed. 

Secondary  suture  of  nerves  has  been  made  at  intervals,  varying  from  sev- 
eral months  to  many  years  after  the  original  injury.  In  a  case  reported  by 
Marsh,  at  St.  Bartholomew's  Hospital,  he  united  the  ulnar  nerve  twelve  years 
after  the  injury,  and  decided  improvement  in  motion  and  sensation  took 
place.  As  a  rule,  however,  secondary  operations,  after  a  year,  are  not  prom- 
ising as  to  the  results. 

The  period  at  which  improvement  begins  after  operation  varies,  and  many 
circumstances  influence  the  rate  of  nerve-regeneration ;  usually  improvement 
begins  to  show  itself  after  a  few  days  in  partial  return  of  sensation.  Motor 
gam  begins  later.  In  some  cases,  however,  there  is  no  marked  improvement 
seen  until  after  several  months  have  elapsed,  and  all  hope  of  improvement 
should  not  be  given  up  until  after  a  year. 

The  results  following  secondary  suture  given  by  Willard^  in  130  cases  are 
as  follows  : 

Total  number  of  cases  slightly  Improved 10 

Greatly  improved  in  motion  and  sensation,  or  absolutely  cured       .  102 

Slightly  improved  or  not  improved  at  end  of  a  year     ....  15 

Death  resulting  from  hydatids 1 

With  such  results  as  these,  giving  80  per  cent,  of  improvement  by  opera- 
tion, we  should  feel  encouraged  to  operate  in  every  case,  no  matter  how  great 
an  interval  of  time  has  elapsed  after  the  injury. 

The  conditions  which  mainly  influence  recovery  frora  secondary  suture  are 
the  geuenil  state  and  habits  of  the  patient  and  the  season  of  the  year.  Res- 
toration is  more  rapid  and  perfect  in  young  subjects  than  in  old,  and  is  said 
to  be  more  rapid  in  warm  weather  than  in  cold.*  Certain  nerves  unite  more 
readily  than  others ;  the  musculo-spiral,  for  instance,  seems  especially  prone 
to  unite  after  section.  In  patients  who  are  intemperate,  or  who  insist  upon 
using  the  member  in  which  nerve-suture  has  been  performed,  recovery  takes 
place  more  slowly,  and  there  is  greater  risk  of  failure.  The  use  of  electricity 
and  massage  is  of  great  importance  after  nerve-suture.  As  soon  as  the  ex- 
ternal wound  is  heiiled  a  mild  galvanic  current  should  be  applied  to  the  para- 

»  Brit.  Med.  Journ.,  Aug.  5, 1876. 

«  Trans.  Clinical  Society.  London,  1889.  «  Loc  dt. 

*  Mitchell:  "Injuries of  Nerves,"  and  Bowlby,  loc.  clt. 
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Ijzed  muaclee,  and  in  three  or  four  weeks  it  ie  well  to  begin  maaaage  to  the 
affected  limb.  It  is  neceeeary  to  avoid  active  massage  immediately  over  the 
wound,  but,  after  an  interval  of  six  weeks,  gentle  massage  may  be  applied 
directly  over  the  sutured  nerve.  The  faradic  current  should  be  substituted 
for  the  galvanic  as  soon  as  the  muscles  begin  to  respond  to  the  former.  The 
strength  of  the  current  should  never  be  greater  than  Just  sufficient  to  cause 
decided  muscular  contractions,  and  the  application  should  not  be  too  long  at 
a  sitting,  but  it  is  important  that  there  should  be  a  treatment  at  leatit  every 
alternate  day  for  months. 

Imjubibs  of  Special  Nebvbs.  The  nerves  most  frequently  injured  are 
the  median,  ulnar,  radial,  musculo-spiral,  and  sciatic,  in  the  order  given. 

The  median  nerve  supplies  the  pronators  of  the  wrist,  the  flexor  carpi 
radialis,  the  superficial  and  deep  flexors  of  the  fingers,  except  the  ulnar  half 
of  the  deep  flexor,  the  flexor  longus  polllcis  and  abductor  pollicis,  and  the 
two  radial  lumbricales.  It  also  Buppties  the  skin  on  the  radial  side  of  the 
palm,  the  anterior  surface  of  the  thumb,  the  first  two  fingers  and  half  of  the 
third.  The  posterior  aspect  of  the  distal  phalanges  of  the  fore  and  middle 
fingers  are  also  supplied  by  this  nerve.  The  cutaneous  distribution  variee 
greatly  in  individuals ;  in  some  it  is  ranch  more  limited  than  in  others.  In 
some  cases  of  injury  of  the  median  nerve  there  is  but  little  loss  of  sensation  ; 


Sbovtns  areaa  of  Benury  Ion  In  Injuiiei  of  the  median 


but,  aw  a  rule,  lo«  of  sensation  on  the  palmar  surface  of  the  thumb  and  fore- 
finger is  complete,  and  on  the  same  surface  of  the  middle-finger  it  is  partial. 
The  patient  is  unable  ti)  Hex  the  last  phalanges  of  the  thumb,  forefinger,  and 
middle-finger.  The  tliird  and  fourth  fingers  can  be  flexed  through  the  part 
of  the  flexor  profundus  which  is  supplied  by  the  ulnar  nerve,  and  flexion  of 
the  proximal  phalanges  of  the  fore-  and  middle-fingers  is  accomplished  by 
the  intcroiMei.  In  .some  casem,  however,  the  loss  of  {M)wer  of  flexion  is  con- 
fined to  the  thumb  and  forefinger.  The  patient  i?  unable  to  abduct  the 
thumb,  aii<l  it  remains  in  a  position  of  extension  and  adduction,  resembling, 
as  Gowers  remarks,  the  thumb  of  an  ape. 
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The  ulnar  nerve  supplies  the  flexor  carpi  ulnaria  and  the  inner  half  of  the 
flexor  profundus  digitoniiii,  the  muscles  of  the  little  finger,  the  interoasei, 
some  of  the  lumbricuea,  and  the  adductor  pollicia  and  inner  head  of  the  flexor 
brevis  pollicia.  The  sensory  distribution  of  the  ulnar  nerve  is  to  the  little 
finger  and  inner  half  of  the  third  finger.  After  division  of  the  ulnar  nerve 
there  ia  distinct  ancesthesia  in  the  little  and  third  fingere,  both  on  the  palmar 
and  dorsal  surfaces,  but  more  markedly  upon  the  latter.  Adduction  of  the 
thumb  is  loet,  and  so  are  all  of  the  movements  of  the  little  finger.  None  of 
the  fingers  can  be  flexed  in  their  proximal  phalanges,  but  in  the  first  two 
fingers  the  loes  of  power  is  not  so  great,  b«w,use  the  median  nerve  sends 
branches  to  the  first  two  lumbricalea.  Atrophy  takes  place  in  the  muscles, 
giving  rise  to  great  wasting  of  the  hypothenar  eminence,  the  palm  becomes 
hollow,  and  contraction  of  the  little  finger  occurs.  After  several  months 
have  elapsed  great  contraction  of  the  common  extensors  and  lon^  flexon 
of  the  fingers  and  thumbs  takes  place  in  consequence  of  the  paralysis  of  the 
lumbricales  and  interossei,  giving  rise  to  the  claw-like  hand. 


Sliowlng  seniory  Iom  In  Injutlea  of  tbe  ulnu  nerve.    rBotn 


The  radial  nerve  supplies  the  skin  on  the  radial  side  and  ball  of  the  thumb 
bv  its  external  branch,  and  by  ita  internal  branch  it  supplies  the  skin  on  the 
ulnar  side  of  the  thumb,  the  radial  side  of  the  index  finger  and  the  adjoining 
sides  of  tlie  index  and  middle  fingers,  and  also  the  adjacent  sides  of  the 
middle-  anti  ring-fingers.  In  a  case  reported  by  Bowlby,  in  which  a  deep 
wound  on  the  back  of  the  radial  side  of  the  wrist  divided  the  radial  nerve, 
sensation  was  completely  lost  over  a  small  area,  including  the  back  of  the 
first  and  second  metacarpal  hones  of  the  thumb.  The  radial  nerve  gives  ofi 
no  muscular  branches. 

Division  of  the  muscuh^iral  nerve  gives  rise  to  characteristic  symptoms. 
This  nerve  supplies  the  extensor  muscles  of  the  fingers  and  wrist,  and  the 
supinators.  The  triceps  also  receive  branches  from  the  mtisculo-spiral ;  but,  as 
the  nerve  is  usuallv  injured  near  the  middle  of  the  humerus,  the  branches  sup- 
plying these  muscles  escape.  There  is  little  or  no  anesthesia  after  division  of 
this  nerve,  although  there  are  subjective  sensations  of  tingling  and  numbneae 
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in  the  hsud  and  fingers.  In  a  patient  in  whom  the  mueculo-spiral  nerV6WU 
divided  bv  a  stab  there  was  on  area  of  leASened  ^n^ution  ou  the  ba^'k  of  th« 
thumb.  The  paralysis  of  the  exteDSoi^  causes  the  typical  wmt-drop  and  loai 
of  |>ower  of  extending  the  distal  phalanges  of  the  fingers  aud  thumb,  lliere 
i*  ability  lo  extend  tne  proximal  phalanges  which  are  supplied  by  the  int^ 
iHM^i  and  lumbri<»le«.  The  patient  is  unable  to  flex  the  hngfrs  strongly  On 
■«»uni  i.f  the  loss  of  antagonism  of  the  exlensoi-s.  This  L*  shown  when 
aaattejupt  i.-  made  to  ^juevue  the  ilvuamomeliT.  If  I  lie  iii-itninietit  is  placed 
in  the  band  unii  the  juuifnt  make;?  an  eflnri  lo  nni.-\'  it.  tlic  wrist  is  flexi-d  and 
tk0  djuBmraaeter  regaten  only  a  few  degrees.  If  the  inBtnunent  is  mpportod 
w  tint  flexkm  of  the  wrist  does  not  oocar,tlM  grasp  of  the  hand  bIiowb  almoet 
■onul  itEaDgth.  There  is  marked  nnucalar  wartmg  in  the  finoann.  It  is 
■Minnl  to  see  trophic  ehangw  after  division  of  this  nerve ;  but,  as  a  resnlt 
of  the  overflezion  of  the  wrist  and  the  loes  (^  sapport  by  the  extensor  teodois, 
then  is  fieqnoitty  a  prominenGe  of  the  back  of  the  hand,  due  to  an  enh^je- 
BCDt  of  the  synovial  saos,  siving  rise  to  a  characteristic  hump,  Altlioi^^ 
the  sri^MnatOTS  are  paralyxed,  the  patient  is  sdll  able  to  npinate  the  forearm 
hy  the  aid  of  the  hioepa '■ 


(torn  dlTliion  4^  Hdatic  nerre. 


s  supplies  the  flexors  of  the  legs  and  all  of  the  mu»:les 
rhe  cutaneous  distribution  of  tbe  sciatic  uerve  is  to  the 


The  sdatie  t 
below  the  knee.     The  cutaneous  d 

integument  of  nearly  the  whole  of  the  leg.  When  the  nerve  has  been 
divided  there  ia  inability  to  flex  the  leg  and  to  flex  the  foot.  The  patieat, 
however,  is  able  to  walk,  very  much  like  a  child  auSering  from  poliomyelitis, 
by  swinging  the  leg  around  bo  as  to  make  the  toea  ciear  the  ground,  and  by 
lifting  the  foot  by  the  aid  of  the  hip  muscles.  The  amount  of  anesthesia 
met  with  after  division  of  the  sciatic  nerve  is  much  less  extensive  than  would 
be  supposed,  owing  to  the  distribution  of  the  small  sciatic,  the  long  saphenous, 
the  external,  middle,  and  internal  cutaneous  nerves.     There  seems  to   be 
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The  ulnar  nerve  supplies  the  flexor  carpi  ulnaris  and  the  inner  half  of  the 
flexor  profundus  digitorum,  the  muscles  of  the  little  finger,  the  interoBBci, 
some  or  the  lumbricales,  and  the  adductor  pollicis  and  inner  head  of  the  flexor 
brevis  pollicis.  The  sensory  distribution  of  the  ulnar  nerve  is  to  the  little 
flnger  and  inner  half  of  the  third  finger.  After  division  of  the  ulnar  nerve 
there  is  distinct  anaethesia  in  the  littk  and  third  fingere,  both  on  the  palmar 
and  dorsal  sur&ces,  but  more  markedly  upon  the  latter.  Adduction  of  the 
thumb  is  lost,  and  so  are  all  of  the  movements  of  the  little  finger.  None  of 
the  fingers  can  be  flexed  in  their  proximal  phalanges,  but  in  the  first  two 
fingers  the  loss  of  power  is  not  so  great,  because  the  median  nerve  sends 
branches  to  the  first  two  lumbricales.  Atrophy  takes  place  in  the  muscleB, 
giving  rise  to  great  wasting  of  the  hypothenar  eminence,  the  palm  becomes 
hollow,  and  contraction  of  the  little  finger  occurs.  After  several  months 
have  elapsed  great  contraction  of  the  common  extensors  and  lon^  flexore 
of  the  fingers  and  thumbs  takes  place  in  consequence  of  the  paralysis  of  the 
lumbricales  and  interossei,  giving  rise  to  the  claw-like  hand. 


loaa  Id  Injoiiw  of  the  ulnar  nerre.   (Bowlbt.) 


The  radial  nerve  supplies  the  skin  on  the  radial  side  and  ball  of  the  thumb 
bv  its  external  branch,  and  by  its  internal  branch  it  supplies  the  skin  on  the 
ulnar  side  of  the  thumb,  the  radial  side  of  the  index  finger  and  the  adjoining 
sides  of  the  inde.t  and  middle  fingers,  and  also  the  adjacent  sides  of  the 
middle-  and  ring-fingers.  In  a  case  reported  by  Bowlby,  in  which  a  deep 
wound  on  the  back  of  the  radial  side  of  the  wrist  divided  the  radial  nerve, 
sensation  was  completely  lost  over  a  small  area,  including  the  back  of  the 
first  and  second  metacarpal  bones  of  the  thumb.  The  radial  nerve  gives  ofi 
no  muscular  branches. 

Division  of  the  miiseHlo-»p!ra!  nerve  gives  rise  to  characteristic  symptoms. 
This  nerve  supplies  the  exteasor  rausclos  of  the  fingers  and  ttTint,  and  the 
supinators.  Tlie  triceps  aho  receive  branches  from  the  musculo-spiral :  but,  as 
the  nerve  is  usiialtv  injured  near  the  middle  of  the  huiucrus,  the  branches  sup- 
plying these  muscles  escape.  There  is  little  or  no  aufesthesia  after  division  of 
this  nerve,  although  there  are  subjective  sensations  of  tingling  and  numbness 
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ill  ttio  hand  and  fisgers.  In  a  pntient  iq  whom  the  musculo-spiral  nerve  wne 
divided  bv  a  slab  there  was  an  area  of  lessened  sensatiou  on  the  back  of  the 
thumb.  Tl)e  paralysis  of  the  esteneorg  causea  the  typical  wrist-drop  and  loss 
of  power  of  extendme  the  distal  phalanges  of  the  fingers  aud  thumb.  There 
in  ahittt_v  to  extend  the  proximal  phalaugeis  which  are  supplied  by  the  inter- 
iM»*a  and  lumbricales.  The  patient  ifl  unable  to  flex  the  flugera  strongly  on 
■c-c-ount  of  the  loss  of  antagonism  of  the  esteiisora.  This  is  shown  when 
aa  attempt  is  made  to  squeeze  the  djmamometer.  If  the  instrument  is  placed 
in  the  hand  and  the  j>atieDt  makes  an  effort  to  grasp  il,  the  wrist  is  flexed  aud 
theiiynamometer  registers  only  a  few  degrees.  If  the  instrument  ia  supported 
so  th«it  flexion  of  the  wrist  does  not  occur,  the  grasp  of  the  hand  shows  almost 
Dortual  strength.  There  is  marked  muscular  wasting  in  the  forearm.  It  is 
unusual  to  see  trophic  changes  after  division  of  this  ner\'e ;  but,  as  a  result 
of  theoverflexion  of  the  wrist  and  the  loasof  support  by  the  extensor  tendo 


there  is  fre«iuently  a  prominence  of  the  back  of  the  hand,  due  to  an  enlafo- 
in«iit  of  the  synovial  sacs,  giving  rise  to  a  characteristic  hump.  Althoug 
the  sd^ioators  are  paralyzed,  the  patient  is  still  able  to  supinate  the  foreariu 


J  sacs,  giving  r 
^  aralyzed,  the 
by  the  aid  of  the  biceps  muscle. 


AKB  Of  uueatbaaia  rrom  dlriiioa  of  adatlc  wrre. 

The  tciatU:  nerve  supplies  the  flexors  of  the  legs  and  all  of  the  muscles 
below  the  knee.  The  cutaneous  <listribution  of  the  sciatic  nerve  is  to  the 
int^ument  of  nearly  the  whole  of  the  leg.  When  the  nerve  has  been 
divided  there  is  inability  to  flex  the  leg  and  to  flex  the  foot.  The  patient, 
however,  is  able  to  walk,  very  much  like  a  child  suffering  from  poliomyelitis, 
by  swinging  the  leg  around  so  as  to  make  the  toes  clear  the  ground,  and  by 
lifting  the  foot  bv  the  aid  of  the  hip  muscles.  The  amount  of  aniesthesia 
met  with  after  division  of  the  sciatic  nerve  is  much  less  extensive  than  would 
be  suppoeed,  owing  to  the  distribution  of  the  small  sciatic,  the  long  saphenous, 
the  external,  middle,  and  internal  cutaneous  nerves.    There  seems  to  be 
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great  want  of  accord  in  the  reports  of  different  writers  as  to  the  areas  of 
anaesthesia  after  division  of  the  sciatic.  The  following  case  shows  quite  well 
the  area  of  ausesthesia  after  complete  division  of  the  nerve. 

John  B.  W.,  aged  nineteen  years,  ship  carpenter  by  occupation,  was  ad- 
mitted to  my  wards  at  the  Episcopal  Hospital,  Philadelphia,  April  26,  1877. 
On  December  25, 1876,  while  working  at  nis  trade  of  sparmaking,  he  slipped 
and  fell  upon  an  adz,  receiving  a  severe  wound  in  the  upper  posterior  part 
of  his  left  thigh.  He  bled  proAisely,  and  fainted.  About  a  week  after  the 
accident  he  began  to  feel  pain  in  the  back  of  the  feet  and  toes,  which  per- 
sisted for  nearly  two  months  and  then  disappeared.  About  a  month  after 
the  injury  small  vesicles  formed  upon  the  dorsum  of  the  toes,  which  gradually 
attained  the  size  of  a  three-cent  piece,  and,  after  breaking,  left  ulcers,  which 
healed  slowly.  The  original  wound  did  not  heal  for  about  four  weekk  On 
admission  to  the  hospital  a  scar  three  inches  in  length  was  found  in  the  upp^ 
inner  posterior  surface  of  the  left  thigh  just  below  the  tuber  ischii.  Tnere 
was  complete  loss  of  power  of  motion  below  the  knee.  The  left  calf  meas- 
ured 11  inches  in  circumference,  and  the  right  12  ^  inches.  A  shallow  ulcer 
1}  inches  in  diameter  existed  over  the  external  malleolus,  and  there  was 
another  small  ulcer  on  the  anterior  portion  of  the  leg.  The  toe-nails  were 
marked  by  ti^ansverse  grooves  about  the  middle  of  each  nail.  The  muscles 
responded  to  a  ver}'  strong  slowly  interrupted  faradic  current,  but  did  not 
respond  to  the  rapidly  interrupted  current.  The  galvanic  current  caused 
much  more  active  response  in  the  muscles  of  the  left  leg  than  in  those  of  the 
right.  The  accompanying  diagram,  made  by  Dr.  Robert  Meade  Smith,  the 
resident  physician,  shows  very  accurately  the  area  of  anaesthesia. 


NEURALQIA. 

Neuralgia  is  a  functional  disease  of  the  sensory  fibres  of  the  nerve-trunks, 
and  is  characterized  by  pain,  as  indicated  by  the  name.  This  definition  is 
not  as  universally  applicable  as  it  would  have  been  a  few  years  ago,  as  it  is 
now  recognized  that  certain  forms  of  neuralgia  are  due  to  neuritis ;  and  it 
is  a  question  as  to  whether  we  should  consider  any  form  of  neuralgia  as 
purely  ftinctional,  as,  no  doubt,  during  the  attack  of  pain  there  are  distinct 
changes  in  the  nerve.  Neuralgias  are  either  idiopathic,  in  which  the  disease 
is  dependent  purely  upon  ftinctional  disturbance,  or  mfmpUmudic,  due  to 
some  organic  aisease  affecting  the  nerve,  such  as  a  tumor  or  toxic  influences. 
In  neuritis  we  have  an  example  of  a  symptomatic  neuralgia,  but  the  ordi- 
nary forms  of  neuralgia  in  which  the  pain  is  transient,  and  where  it  flies 
from  one  part  to  another,  the  symptoms  cannot  be  due  to  actual  organic 
changes. 

Neuralgias  are  classed  according  to  their  cause,  and  also  according  to  their 
location.  The  commonest  forms  of  neuralgia  are :  trigeminal,  or  neuralgia  of 
fifth  nerve,  cervi co-occipital,  brachial,  intercostal,  sciatic,  and  visceral.  Neu- 
ralgias may  depend  upon  some  toxic  cause,  as,  for  instance,  gout,  rheuma- 
tism, or  diabetes,  and  other  diseases  causing  dyscrasia.  The  most  common 
form  of  neuralgia  is  that  affecting  the  fifth  nerve,  and  next  in  order  come 
sciatic  and  intercostal  neuralgias. 

Neuralgia  is  esisentially  a  disease  of  adults ;  it  never  affects  young  chil- 
dren, except  in  the  form  of  migraine.  In  old  age  neuralgia  is  rare.  Women 
suffer  much  more  from  neuralgia  than  men,  in  the  proportion  of  five  to  three, 
according  to  Dana,'  who  made  an  analysis  of  887  cases.     More  cases  occur 

1  Diseasefl  of  the  Nervous  System,  p.  81. 
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in  winter  and  autumn  than  in  warm  weather,  and  neuralgia  is  more  common 
in  damp  and  cold  climates  than  in  those  which  are  dry  and  temperate. 

Heredity  plays  a  decided  part  in  the  production  of  this  disease.  The 
gouty  and  rheumatic  diatheses  also  predispose  to  it.  Ansemia  is  one  of  the 
most  common  causes  of  neuralgia,  the  nerve-pain  in  these  cases  having  been 
termed  "  the  cry  of  the  nerve  for  more  blood."  In  some  cases  neural^a 
seems  to  be  dependent  upon  reflex  irritation,  as  in  the  case  of  caries  of  the 
teeth,  which  causes  neuralgia  of  the  fifth  nerve,  or  from  irritation  from  disease 
of  the  eye,  as  glaucoma,  in  which  the  ophthalmic  division  of  the  fifth  nerve 
is  the  seat  of  severe  pain.  Neuralgias  are  recorded  as  being  produced  by 
reflex  irritation  in  various  organs,  as  the  ovaries,  stomach,  and  brain. 

The  pain  of  neuralgia  is  usually  sharp,  lancinating,  boring,  or  burning  in 
character,  or  it  may  be  merely  dull  and  gnawing.  In  certain  nerves  the 
pain  is  intensely  acute,  as,  for  example,  in  the  fifth  nerve,  where  it  seems  to 
dart  with  lightning-like  rapidity  into  every  filament.  The  pain  of  neuralgia 
is  not  steady,  but  is  intermittent  and  paroxysmal.  Sometimes  between  the 
paroxysms  a  dull  ache  remains.  The  pain  is  increased  by  cold  and  some- 
times Dy  pressure  on  the  aflTected  part,  although  oft«n  this  relieves  it.  In 
some  cases  the  skin  in  the  distribution  of  the  affected  nerve  is  excessively 
tender.  The  intervals  between  the  paroxysms  of  pain  are  greater  or  less  in 
length,  sometimes  being  only  a  few  minutes,  and  in  other  cases  hours  inter- 
vene between  the  attacks.  Frequently  the  paroxysms  recur  at  the  same 
hour  of  the  day,  giving  rise  in  many  cases  to  the  suspicion  that  the  disease 
is  malarial.  In  sciatic  neuralgia  the  most  common  time  of  the  day  for  the 
attack  of  pain  is  about  6  p.  m.  An  attack  of  neuralgia  may  last  only  a  few 
days  or  it  may  continue  for  years,  with  but  brief  periods  of  relief.  The  pain 
in  neuralgia  is  sometimes  of  such  an  explosive  character  as  to  give  rise  to  the 
name  of  epileptiform  neuralgia,  as  seen  in  tic  douloureux. 

Neuralgias  are  sometimes  met  with  in  neurasthenic  and  hysterical  patients, 
in  whom  a  painfnl  impression  remains  after  the  true  paroxysm  has  passed 
away.  In  patients  who  are  addicted  to  morphine,  this  form  of  "  reminiscent" 
or  "  hallucinatory  "  neuralgia  \s  frequently  seen,  and  the  pain  seems  to  be 
due  to  the  craving  of  the  patient  for  the  narcotic. 

Pathology.  In  many  cases  of  neuralgia  there  is  neuritis  to  a  neater  or 
less  extent.  This  is  especially  the  case  in  sciatica  and  in  neuralgias  of  the 
brachial  plexus.  In  cases  of  neuralgia  of  the  fifth  nerve  of  long  standing 
there  is  almost  always  found  an  inflammatory  condition  of  the  nerve-trunk  ; 
even  in  short  attacks  of  neuralgia,  as  in  the  supra-orbital  nerve,  where  the 
attack  is  of  but  a  few  hours'  duration,  the  nerve  can  be  felt  swollen  under 
the  finger  in  the  supra-orbital  notch.  In  some  cases  neuralgia  seems  to  be 
due  to  some  irritant  poison  in  the  blood,  as  in  gout,  rheumatism,  or  diabetes, 
and  in  other  cases  to  some  of  the  metallic  poisons,  like  lead,  arsenic,  and 
mercury.  There  are  other  cases  in  which  no  diathetic  or  local  cause  can  be 
traced,  and  in  these  it  is  supposed  that  the  pathogenic  focus  is  in  the  spinal 

fanglia  or  in  the  sensory  cells  of  the  posterior  horns  of  the  cord.  This, 
owever,  is  not  an  explanation  of  the  cause,  as  we  do  not  know  what  is  the 
condition  of  the  cells  in  the  spinal  cord  or  the  spinal  ganglia  which  produces 
the  attack  of  neuralgia. 

DiagnosiB.  The  diagnosis  between  neuralgia  and  neuritis  depends  on  the 
fact  that  in  the  former  the  pains  are  paroxysmal  and  shift  from  one  point  to 
another,  taking  the  course  of  the  nerves  in  some  cases,  and  in  others  flying 
from  one  nerve  to  another.  In  neuralgia  there  is  no  anaesthesia  in  the 
distribution  of  the  nerve-trunks,  and  motor  paralysis  does  not  occur.  (See 
Chapter  XXVU.  for  detailed  consideration  of  treatment.) 


CHAPTER  XXVI. 


DISEASES  OF  THE  CRANIAL  NERVES. 

By  GEORGE  E.  de  SCHWEINITZ,  M.D. 

DISEASES  OP  THE  OPTIC.   OCULOMOTOR.  PATHETIO 

AND  ABDUCENS  NERVES. 

The  nerves  designated  in  the  title  represent  two  of  the  four  groups  into 
which,  according  to  their  physiological  actions,  it  is  customary  to  divide  the 
cranial  nerves.  Their  intimate  association  with  the  complex  problems  of 
intra-cranial  physiology,  as  well  as  their  anatomical  relations  to  the  struc- 
tures at  the  base  of  the  brain,  and,  through  their  nuclei  and  centres  of  origin, 
with  its  deeper  tissues,  render  changes  at  the  intra-ocular  end  of  the  optic 
nerve,  disturbances  of  the  equilibrium  of  the  external  ocular  muscles,  and 
anomalies  of  the  pupillary  reflex  of  the  utmost  importance  in  the  study  of 
many  problems  of  nervous  disease. 


DISEASES  OP  THE  OPTIC  NERVE. 

Normal  Relations.  The  optic  nerves,  second  in  the  list  of  nerves  of  special 
sense,  arise  from  the  anterior  part  of  the  commissure,  pass  through  the  optic 
foramina,  traverse  the  orbits,  and  enter  the  sclerotic  and  choroid  coats  to 
expand  in  the  retinas.  Each  nerve  is  invested  with  an  inner  (pial)  and  an 
outer  (arachnoid-dural)  sheath,  between  which  is  a  space — ^the  inter-vaginal 
spoM — which  is  derived  from  the  subdural  and  subarachnoid  spaces. 

The  optic  nerve  is  usually  regarded  as  exclusively  concerned  with  the 
sense  of  sight,  but  it  also  contains  the  aflTerent  fibres  of  the  pupil-reflex, 
which,  according  to  von  Gudden,  may  be  histologically  diflerentiated  from 
those  which  are  designed  for  vision.  The  total  number  of  fibres  in  the  optic 
nerve  has  been  estimated  at  400,000. 

The  smallest  branch  of  the  ophthalmic  artery,  arising  from  the  cavernous 
portion  of  the  internal  carotid,  is  the  central  artery  of  the  retina,  which 
pierces  the  optic  nerve  obliquely  and  reaches  the  retina,  upon  which  its 
branches  are  distributed.  It  is  accompanied  by  a  vein  which  collects  the 
blood  from  the  retinal  veins  and  empties  into  the  ophthalmic  vein,  which,  in 
its  turn,  pours  its  blood  into  the  cavernous  sinus.  There  is  free  anastomosis 
between  the  oplithalniic  vein  and  the  branches  of  the  facial  vein. 

Visual  Path.*  The  deeper  relations  of  the  optic  nerves  are  best  appre- 
ciated by  tracing  the  visual  pathway.  The  peripheral  percipient  elements 
are  the  rods  and  cones  of  tne  retina,  and  the  macular  fibres,  constituting 
about  one-fourth  of  the  nerve,  enter  the  papilla  at  its  infero-temporal  side, 

1  According  to  Noyes:  N.  Y.  Med.  Record.  April  4,  1891,  and  Wilbrand :  Die  HemiaDoplacben 
Gesichtefeld-Formen  und  das  optische  Wahrnehmungszentnim. 
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forming  the  so-called  papillo-macular  bundle  which  gradually  approaches 
the  axis  of  the  optic  nerve,  reaching  it  in  the  optical  canal.  In  the  front  of 
the  chiasm  it  occupies  the  upper  and  inner  portion,  being  divided  into  cross- 
ing and  direct  fibres,  but  in  the  tractus  it  sinks  to  the  central  portion  and 
passes  along  the  tract  on  its  way  to  the  cortex  in  the  cuneal  region. 

The  remaining  fibres  (intermediary  and  peripheral)  are  so  arranged  that 
the  remaining  right  temporal  and  all  of  the  leil  nasal,  on  the  one  hand,  and 
the  remaining  left  temporal  and  all  of  the  right  nasal  on  the  other,  by  com- 
mingling in  the  chiasm,  join  respectively  at  the  beginning  of  each  optic 
tract  and  proceed,  the  one  set  to  the  right  and  the  other  to  the  left  cuneus. 

The  chiasm  is  the  flattened  body,  resting  upon  the  sphenoid,  in  which  the 
fibres  undergo  a  semi-decussation,»  and  which  lies  between  the  optic  nerves 
and  their  continuations — the  optic  tracts.  Each  tract  winds  around  the  cor- 
responding cms  cerebri  and  terminates  in  two  roots  upon  the  corpora  genicu- 
lata  externa  and  intemay  and  upon  the  posterior  part  of  the  optic  thalamus^ 
called  the  pulvinar.  Fibres  also  go  to  tne  anterior  part  of  the  corpora  quad- 
rigeminu ;  but  these  organs  are  not  regarded  as  concerned  in  vision,  but  in  the 
activity  of  the  pupil.  The  parts  just  referred  to  are  called  the  primary  vistuil 
ganglia  or  primary  optic  centres. 

In  them  are  found  innumerable  ganglion  cells  in  which  the  fibres  of  the 
tractus  lose  themselves,  and  thereafter  a  new  set  of  fibres  proceeds  backward 
through  the  posterior  part  of  the  internal  capsule  to  the  cortex,  under  the 
name  of  the  visiml  radiation,  or  fibres  of  Gratiolet  or  of  Wernicke,  Passing 
through  the  internal  capsule  they  cross  the  sensitive  fibres  coming  down  from 
the  hemisphere,  and  then,  spreading  out  like  a  fan,  rise  upward,  wind  outside 
the  tip  of  the  lateral  ventricle  to  reach  their  destination  at  the  lower  part  of 
the  median  surface  of  the  occipital  lobe,     (See  Fig.  136,  p.  491.) 

HvPERiEMIA    OF   THE   OpTIC   NeRVE  ;     CONGESTION. 

Etiology,  (a)  Refractive  error,  especially  hypermetropia  and  hyperme- 
tropic astigmatism. 

(6)  Occupations  which  expose  their  subjects  to  intense  glare  and  heat. 

(<?)  Toxic  agents,  for  example,  tobacco,  alcohol,  and  lead. 

(c/)  Diseases  of  the  eye,  e.  g,,  inflammation  of  the  iris. 

(e)  Disorders  of  the  brain  and  spinal  cord,  the  former  including  various 
types  of  insanity  and  general  paralysis  of  the  insane,  and  the  latter  chronic 
lesions  of  the  posterior  columns  of  the  spinal  cord,  particularly  locomotor 
ataxia.  In  mania  Albutt  has  found  the  disKS  hypersemic  and  sometimes  pale ; 
Noyes  has  observed  both  ansemia  and  hypenemia,  but  in  only  one  case  could 
Gowers  distinctly  determine  a  pathological  congestion.  Melancholia  is 
usually  unassociated  with  ophthalmoscopic  changes,  although  hypersemia  has 
been  recorded.  In  chronic  dementia  Allbutt  noted  changes  twenty-three 
times  out  of  thirty-eight — sometimes  atrophy  and  sometimes  hypersemia. 
Lautenbach'  examined  707  insane  patients,  including  mania,  dementia,  melan- 
cholia, and  other  cases  not  exclusive  of  epilepsy,  and  records  frequent  retinal 
hvpenemia  and  congestion,  amounting  to  40  per  cent,  in  the  acute  cases. 
There  is,  however,  no  fundus-lesion  characteristic  of  insanity. 

In  general  paralysis  of  the  insane,  hypenemia  has  also  been  observed  by 
Uhthofl*  and  Gowers,  while  Albutt  believes  that  the  atrophy  is  ushered  in  by 
a  stage  of  hypenemia,  and  he  has  made  a  similar  observation  in  locomotor 
ataxia.  In  cases  examined  by  the  author  no  tnie  congestion  of  the  disk  has 
been  observed,  although  not  infrequently  there  is  a  dull  red  appearance,  with 
marked  grayness  of  the  deeper  layers,  followed  later  by  undue  broadening 

1  This  semi-decussation  is  denied  bv  some  obserrers. 

s  Ophthalmic  Studies  of  Acute  Mania,  Journal  of  Nervous  and  Mental  Disease,  1886,  vol.  xiU.  p.  887. 
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of  the  scleral  ring  and  ultimately  by  atrophy  of  the  nerve.  Focal  brain  legion 
may  be  accompanied  by  hypersemia,  for  example,  cerebral  embolism  associ- 
ated with  secondary  brain  irritation.* 

(/)  Heart  disease,  violent  cough,  etc.,  or  any  cause  which  produces 
engorgement  of  the  veins  of  the  head  and  neck,  for  example,  convulsive  seiz- 
ures, may  occasion  retinal  hyperaemia.  It  is  not  uncommon  to  find  conges- 
tion of  the  nerve-tip  and  undue  fulness  of  the  venous  retinal  circulation  in 
general  epilepsy,  but  nothing  characteristic  of  the  disease  is  visible  in  the 
lundus  oculi,  and  even  the  hyperemia  which  has  been  described  may  not 
always  be  due  to  the  disease  in  which  it  occurs.  In  epilepsy  of  sufficient 
moment  and  standing,  however,  Oliver'  considers  low  and  chronic  forms  of 
retinitis  associated  with  a  dirty  red-gray  incipient  degeneration  of  the  optic 
disk  to  constitute  the  type  of  ophthalmoscopic  findings. 

The  difficulty  of  deciding  whether  congestion  of  the  nerve-tip  or  retina  is 
caused  by  a  cerebral  condition  depends  upon  the  fact,  as  Gowers  has  ex- 
pressed it,  that  increased  vascularity  of  the  papilla  is  not  an  index  of  hyper- 
SBmia  of  the  cerebral  vessels,  and  hyperaemia  of  the  retina  is  inferred  by 
the  undue  redness  of  the  disk,  rather  than  by  an  altered  appearance  of  the 
membrane  itself,  although  we  may  speak  of  a  hyperaemia  of  the  central  ves- 
sels, meaning,  if  it  is  active,  that  the  arteries  are  distended,  tortuous  or 
lengthened ;  if  it  is  passive,  that  the  veins  are  large,  twisted,  and  filled  with 
dark  blood. 

Symptomatology,  (a)  General  Considerations.  In  order  to  appreciate 
morbid  changes  at  the  intra-ocular  end  of  the  optic  nerve,  familiarity  with 
its  natural  condition  is  necessary. 

Normal  Fundus  Oculi.  W^hen  viewed  with  the  ophthalmoscope  the  optic 
nerve  appears  as  a  nearly  round  or  slightly  oval  disk,  with  distinct  margms, 
especially  on  the  temporal  side,  varying  in  color  from  a  grayish  pink  to  more 
decided  red,  the  tint  being  most  marked  upon  the  nasal  side.  The  centre  is 
occupied  by  a  whiter  patch,  marking  the  position  of  the  emergence  and  en- 
trance of  the  retinal  bloodvessels,  or  by  an  actual  excavation  shelving  toward 
the  temporal  border  (the  physiofogical  cup).  The  disk  is  surrounded  by  two 
rings :  the  outer,  often  incomplete  and  frequently  wanting,  is  dark-colored, 
and  represents  the  margins  of  the  choroidal  opening  through  which  the  nerve 
passes  (hence  the  choroid  ring),  the  other  a  faintly  marked  whitish  circle, 
mdicates  the  rim  of  the  sclerotic  coat  (hence  the  scleral  ring).*  From  the 
central  spot  the  principal  retinal  arteries  emerge,  and  into  it  the  chief  ven- 
ous trunks  empty.  The  arteries  divide  dichotomously,  and  usually  spring 
from  one  stem,  which  separates  into  two  principal  divisions,  whicfi  spread 
over  the  retina  and  are  accompanied  by  the  veins  which  pass  in  the  same 
general  direction.  The  veins  are  larger  than  the  arteries  in  the  proportion 
of  three  to  two,  and  dark  red  in  color;  the  arteries  assume  the  natural  blood 
red  tint.  Normally  the  arteries  do  not  pulsate,  but  spontaneous  pulsation  in 
the  veins  is  frequent.*     (Fig.  1,  Plate  \ .) 

(6)  Ophthalmoscopic  Appearances  of  Congestion.  Mere  redness  of  the 
intra-ocular  end  of  the  optic  ner\'e  is  not  congestion.  This  term  is  appli- 
cable only,  according  to  Gowers,  when  the  color  of  the  disk  is  dull  red  or 
brick-dust,  wlien  it  is  difficult  to  differentiate  the  margin  from  the  general 
red  color  of  the  eyeground,  when  one  eye  is  more  affected  than  the  other,  so 
that  the  second  may  be  taken  as  a  point  of  comparison,  and  especially  when 

1  Consult  Gowere's  Medical  Ophthalmoscopy,  second  edition,  p.  46. 

'  University  Medical  Magazine,  March,  1894. 

^  Called  by  Ix)rinK:  the  "connective  tissue  ring." 

*  LAng  and  Barrett  found  venous  pulne  in  78. s  per  cent,  of  the  cases  examined,  and  the  aathor  in 
62.1  per  cent,  and  Dr.  Veasey,  one  of  his  assistants,  in  58.3  per  cent.,  making  a  general  average  of 
64.7  per  cent. 


Nomial   eye-grvxind    (averaqe   liql)       fNorris   &   Ohver.) 


Opljlhalinoscopic    appearances   in   early    stage   of    papillitis, 
(Norris  &  0\we,.) 
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.4  nphthatmoscopic  oxammation  bait  demonstrated  that  the  color  ie         I 
DOW  nn  tinnatural  one.     The  disk  is  not  swollen  nnd  the  borders  are  not  V 

hidden,  but  oWcured,  and  there  are  no  hemorrhiigee.    There  may  he  a  dii^-  9 

proportion  between  the  size  of  the  veins,  which  are  luidtily  dark  and  tortu-  / 

ous  (the  Dornial  proportion  being  as  3  to  2j,  and  the  arteries,  remembering  | 

that  the  diameter  of  the  veins  is  mueh  more  frequently  increased  than  that  1^ 

of  the  ttfteriee,  while  it  is  mure  conimon  to  find  small  arteries  than  those 
which  are  diHtended.  Normally,  the  veins  are  slightly  tortuous  in  many 
eregrounds ;  but  in  cases  of  true  hypersemia,  i>r  rather,  exaggerated  filling  of 
tbc  central  vascular  sj-stem,  this  becomes  a  marked  feature.  It  is  often  diffi- 
calt  to  interpret  the  HguificHnce  of  hypenemia,  and  much  undue  prominence 
h«a  been  ascribed  to  hvpenemic  nerve-heads  in  connection  with  cerebral 
evmptoms  when  their  existence  was  but  a  coincidence. 

Prognosis.     The  prognosis   depends  entirely   upon    the   cause.     If  it  is  i 

rentovable,  the  intra-ocular  health  may  be  restored  to  normal.     Lnulenbach  ■'" 

believes  that  i»ugeetiou  itself  may  be  utilized  as  a  ^^gnoetic  point  in  acute  || 

niania:^  as  compared  with  more  serious  lesions.     Thus,  hyperemia  which  i 

lends  to  disappear  occurs  in  cases  which  recover ;  hyperajmia  which  goes  im  • 

to  neuritis  and  sultsoquent  atrophy  is  seen  in  those  which  do  not  recover.  I 

Treatment.    Thin,  independently  of  those  cases  which  belong  strictly  to  ^ 

o|iblhalniii.-  work,  is  the  same  as  that   indicated  for  the  case  in  which  the  j 

-viiij.iniii    iirciirs.     Itest   for  thf  oyii^  should   lie  pn-scrihed.  and.  althnuKh  | 

rwrely  accompanied  with  subjective  symptoms,  if  there  should  be  dread  of 
ligbt,  tinted  glasses  would  be  indicated,  and,  internally,  bromide  of  potas- 
riam  and  ergot. 

Optic  Neuritis.  This  may  be  divided  into  those  cases  ezhibitiog  dis- 
tinct leeions  at  the  intra-ocular  end  of  the  nerve  (intra-oeular  optic  namiu), 
and  into  those  unaaBociat«d  with  such  lesions,  or  at  most  apparent  only  in  ao 
indistinct  manner  (orbital  opHe  neuritit). 

Faririvftt  of  Intra-ocular  Optic  NeuriHa.  Various  types  of  inflammation, 
either  with  or  without  the  appearances  of  engorgement,  are  seen  at  the  intra- 
ocular end  of  the  optic  nerve.  Systematic  writers  in  former  days,  and  occasion- 
ally at  the  present  time,  describe  two  chief  types,  called  respectivly  choked  disk 
(Btauung's  papille),  and  detcending  neurUit  (inteiEtitial  neuritis),  to  which  a 
third  is  sometimes  added,  namely,  neuro-retinitit.  To  avoid  confusion  in 
Domenclature,  and  at  the  same  time  to  escape  unproven  theories  in  pathol- 
ogy, Leber  proposed  the  general  term  papillUis,  and  this  word  will  be  used 
in  the  following  pages  to  describe  the  various  types  of  optic  neuritis  which 
chiefly  manifest  themselves  to  the  ophthalmoscope  at  the  nerve-tip. 

TAeorieg  Ciuicenting  the  Meehnnitm  of  Papillitis.  As  is  well-known.  Von 
Graefe  at  one  time  sharply  distinguished  between  descending  neuritis  and 
!u>K»lled  chokeil  disk.  The  former,  as  its  name  implies,  indicated  a  descent 
of  inflammation  from  the  seat  of  disease  along  the  optic  nerve,  which  then 
became  manifest  at  the  intra-ocular  tip.  The  latter  was  reserved  for  a 
condition  which  was  supposed  to  indicate,  by  its  appearance,  engorgement, 
cBdema  and  mechanical  obstruction,  and  to  represent  a  mechanism  and 
pathology  i]uite  different  from  that  ascribed  to  the  former.  Inasmuch  as 
ophthalmoecopically  it  is  frequently  impossible  to  tell  one  from  the  other, 
and  as  the  conditions  may  be  mixed,  it  is  wise  to  coincide  with  the  opinion 
of  Hughlings  Jackson,  that  there  is  one  kind  of  optic  neuritis  from  intra- 
cranial disease  which  may  manifest  itself  under  diSerent  appearances,  some- 
times with  and  sometimes  without  "swelling of  the  disk."  The  following 
are  the  most  important  theories  of  the  mechanism  of  papillitis : 

fa)  rA«  Back  Water  Theory,  propounded  by  Von  Graefe,  taught  that 
through  increased  intra-cranial  pressure  there  was  compression  upon  the  cav- 
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ernous  sinus,  which  induced  venous  congestion  in  the  central  vessel  of  the 
optic  nerve,  because  the  passage  of  blood  returning  from  the  eye  was  hin- 
dered, and  that  this  congestion  was  increased  by  the  rigid  scleral  ring  which 
acted  as  a  multiplier.  This  theory  ceased  to  be  tenable  when  Sesemann 
demonstrated  the  anastamosis  between  the  ophthalmic  vein  and  the  anterior 
facial  vein.     (See  Fig.  79,  p.  367.). 

(6)  The  Lymph-space  Theory  arose  after  the  demonstration  by  Schwalbe 
and  Retzius  of  the  lymphatic  circulation  of  the  eyeball  and  the  communica- 
tion between  the  subarachnoid  space  and  the  inter-vaginal  sheath  of  the  optic 
nerve.  First  Schmidt-Rimpler,  and  later  Manz,  ascribed  to  the  dropsy  of 
the  inter-sheath  space  of  the  optic  nerve,  which  is  caused  by  the  increased 
subarachnoid  fluid  being  forced  into  this  situation  under  the  influence  of 
elevated  intra-cranial  pressure,  a  mechanical  or  compressing  action,  or  to 
the  fluid  which  found  its  way  into  the  lymphatic  spaces  of  the  optic  disk, 
an  action  causing  oedema,  congestion  and  inflammatory  symptoms. 

(c)  The  Vasomotor  Theary  was  first  suggested  by  Schneller,  and  has  been 
advocated  by  Benedict  and  Hughlings  Jackson.  To  use  Jackson's  words,* 
"Optic  neuritis  may  be  a  doubly  indirect  result  of  local  gross  organic 
disease ;  that  first  there  are  changes  of  instability  about  the  tumor ;  that 
next  these  lead  on  to  discharges,  by  intermediation  of  vasomotor  nerves,  to 
repeated  contractions,  with  subsequent  paralyses,  of  vessels  of  the  optic 
nerves  or  centres,  and  thus,  at  length,  to  that  trouble  of  nutrition  which  is 
optic  neuritis."  This  hypothesis  has  few  followers  on  account  of  the  lack 
of  anatomical  demonstration  of  the  possibility  of  such  a  mechanism. 

(d)  The  Inflammatory  Theory^  with  various  modifications,  assumes,  as 
Leber  suggested,  and  Deutschmann  afterward  experimentally  showed,  that 

Sapillitis  was  not  a  product  of  cedema,  but  an  inflammatory  afl[ection,  the 
uid  which  distends  the  sheath  of  the  nerve  possessing  an  irritative  quality  ; 
or,  in  other  words,  that  the  subarachnoid  fluid  is  infected  by  products  from 
the  intra-cranial  disease  or  lesion  which  is  the  prime  cause  of  the  trouble. 
Microscopic  investigation  has  shown  that  not  only  in  basilar  meningitis  may 
an  inflammation  be  traced  from  the  source  of  the  disease  to  the  intra-ocular 
end  of  the  nerve,  but  also  in  many  cases  of  tumor,  the  focus  of  inflamma- 
tion being,  perhaps,  a  localized  meningitis  or  a  surrounding  cerebritis.  Dr. 
Gowers  points  out  the  frequency  of  such  direct  inflammatory  connection, 
while  he  does  not  deny  the  well-known  ophthalmoscopic  appearances  of  me- 
chanical congestion,  or  swelling  of  the  disk,  which  have  given  rise  to  so 
much  confusion  in  nomenclature.  He  further  states,  papillitis  may  continue 
slight  and  without  such  appearances  throughout  the  course  of  its  existence, 
or  they  may  arise  for  reasons  not  now  definitely  known,  but  not  on  account 
of  a  compression  by  the  scleral  ring,  but  from  the  deposition  of  inflamma- 
matory  products  within  the  inflamed  nerve-head.  The  intensity  of  the  pro- 
cess may  also  be  added  to  by  the  distention  of  the  nerve-sheath,  and  per- 
haps, although  not  yet  proven,  by  the  admission  of  the  cerebro-spinal  fluid, 
possessing  an  irritative  quality,  within  the  lymph  spaces  of  the  papilla. 
This,  in  the  author's  opinion,  best  describes,  so  far  as  our  knowledge  goes, 
the  mechanism  of  optic  neuritis,  and  corresponds  with  numerous  micro- 
scopical investigations  which  he  has  had  the  privilege  of  making. 

ELsching,'  in  a  research  based  upon  the  post-mortem  results  of  fifly-five 
cases  of  intra-cranial  disease,  shows  that  the  ophthalmoscopic  picture  to  which 
the  term  "  choked  disk  "  is  applicable  is  indicative  of  an  inflammation  of  the 
optic  papilla  characterized  by  a  high  degree  of  swelling  of  all  tissues  of  the 

1  Transactions  of  the  Ophtbalmological  Society  of  the  United  Kingdom,  yoU  I.  p.  89. 
«  Wien.  kiln.  Wochenschrilt,  December  20,  1894. 
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papilla.    In  no  case  are  well-marked  evidences  of  inflammation  wanting, 
and  similar  changes  are  found  in  the  trunks  of  the  nerves. 

Etiology.  The  most  usual  intra-cranial  cause  of  papillitis  is  tumor  of  the 
brain.  According  to  the  statistics  of  Annuske*  and  Reich',  88  cases  of  intra- 
cranial and,  for  the  most  part,  brain  tumors  were  accompanied  in  95.4  per 
cent,  with  optic  neuritis  or  neuritic  atrophy,  in  93.2  per  cent,  with  douole 
optic  neuritis,  and  in  2.2  per  cent,  with  monocular  optic  neuritis.  In  4.5 
per  cent,  ophthalmoscopic  changes  were  absent.  Oppenheim'  found  that  in 
82  per  cent,  of  his  23  cases  there  was  neuritis  of  one  or  both  sides,  and  accepts 
Annuske's  views  as  to  the  frequency  of  papillitis.    Gowers  believes  that  optic 


neuritis  is  present  in  f  or  80  per  cent,  of  all  cases  of  cerebral  tumor. 
A  very  important  analysis  by  Edmunds  and  Lawford,*  of  cases  of  i 


mtra- 


cranial  tumor,  throws  light,  not  only  upon  the  frequency  of  optic  neuritis, 
but  upon  its  relative  frequency,  according  to  the  situations  of  the  neoplasms. 
(See  table.) 


Locality  of  Tumor. 


1.  Anterior  ih>iital  convolutions 

2.  Motor  convolutions 

8.  Occipital  lobes 

4.  In  hemispheres 

5.  Ganglia  at  base 

6.  Tempero-sphenoidal  lobes 

7.  Cerebellum 

8.  Medulla  and  pons 

9.  Meningeal  growths  at  motor  convolutions 
10.  Meningeal  growths  elsewhere 

Total       .... 


Optic 
neuritis. 

No  optic 
neuritis. 

Total. 

Per  cent, 
of  optic 
neuritis. 

8 

2 

10 

80 

•  •• 

12 

12 

••• 

5 

4 

9 

ft5.5 

6 

4 

10 

60 

17 

3 

20 

85 

1 

2 

8 

88.8 

20 

8 

28 

86.9 

3 

6 

9 

88.8 

4 

1 

65 

80 

4 

2 

6 

66.6 

68 

39 

107 

Per  cent, 
without 

optic 
neuritis. 


20 
100 
44.5 
4') 
15 
66.6 
13.1 
66.6 
20 
83.8 


From  this  analysis  these  authors  point  to  the  comparative  immunitv  from 
optic  neuritis  of  the  cases  of  tumor  in  the  cortical  motor  area,  and  the  fre- 
quency and  severity  of  papillitis  in  cerebellar  tumors.  If  all  cases  toward 
tne  convexity  of  the  brain  (groups  1, 2, 3,  4,  and  9)  be  added  together,  there 
is  a  yield  of  50  per  cent,  of  optic  neuritis,  while  those  toward  the  base  (groups 
5,  6,  7,  8,  and  10)  constitute  61  cases,  with  a  percentage  of  74  of  optic  neu- 
ritis. Hence  it  may  be  safely  stated,  on  the  basis  of  these  statistics,  as 
Gowers  declares  that  fully  80  per  cent,  of  cases  of  intra-cranial  tumor  at 
one  time  or  another  of  their  existence  develop  optic  neuritis.*  Perhaps  this 
percentage  would  rise  even  higher  if  investigations  were  more  thorough  and 
frequently  repeated,  because  a  tumor  may  exist  for  a  long  time  without  caus- 
ing papillitis,  but  later  this  symptom  appears.  Growths  in  two  regions  of 
the  brain  seldom  produce  papillitis,  namely,  the  medulla,  and,  according  to 
Rath,*  the  hypophysis.  True,  tumors  involving  the  medulla  and  pons  may 
have  this  association,  but  when  the  growth  is  strictly  localized  in  the  me- 
dulla, optic  neuritis,  if  it  occurs  at  all,  must  be  extremely  rare. 

Of  the  four  varieties  of  meningitis — simple,  tubercular,  traumatic,  and 


I  Archiv.  f.  Ophthalmologie.  1873,  Bd.  xix.  Abth.  ill.  p.  165. 

<  Monatsbl.  f.  klin.  Angenheilk.,  Jahrgang  xil.  p  '274. 

s  Quoted  by  Philip  Coombs  Knapp :  "  Pathology.  Diagnosis,  and  Treatment  of  Intra-cranial 
Growths." 

«  Trans,  of  the  Ophthal.  Soc  of  the  United  Kingdom,  vol.  iv.  p.  172. 

^  Examinations  by  the  author  in  the  PMladelphia  Hospital  and  Infirmary  for  Nervons  Diiseases 
yield  a  percentage  nilly  equal  to  this. 

"  Quoted  by  Vossius,  Lehrbuch  der  Augenheilknnde,  p.  592.  This  is  not  according  to  the  aathor'i 
experience  in  two  cases ;  there  was  no  autopsy. 
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cerebro-spinal — tubercular  disease  of  the  base  is  most  frequently  the  cause 
of  optic  neuritis,  the  percentage  varying  from  76  per  cent.  (Allbutt)  to  81  per 
cent.  (Heinzel)  of  the  cases.  In  simple  meningitis  of  the  convexity,  ophthal- 
moscopic changes  usually  fail,  unless  it  has  lasted  for  a  long  time,  but  neu- 
ritis by  propagation  may  be  the  result  of  this  disease  at  the  base  of  the  brain. 
Optic  neuritis  has  been  described  in  hemorrhagic  pachymeningitis,  and  may 
be  present  in  high  degree  in  purulent  meningitis ;  for  example,  in  septic  con- 
ditions. 

With  cerebral  abscess  papillitis  occurs,  differing  in  no  wise  from  that  pro- 
voked by  cerebral  tumor,  but  it  is  less  frequently  observed  with  cerebral 
hemorrhage,  softening  from  vascular  disease  of  the  brain,  meningeal  hemor- 
rhage, and  chronic  cerebri tis.  In  the  cases  of  cerebral  hemorrhage  it  is  diffi- 
cult to  decide  whether  the  hemorrhage  or  the  disease — for  example,  gout, 
syphilis,  or  nephritis,  which  caused  the  intra-cranial  extravasation — is  the 
etiological  factor.  Hemorrhages  into  the  substance  of  soft  intra-cranial 
neoplasms  would  be  accompanied  by  neuritis,  which  then  should  be  ascribed 
to  the  tumor,  and  not  to  the  hemorrhage.  Other  intra-cranial  causes,  also 
uncommon,  are  thrombosis  of  the  cavernous  sinus,  chronic  hydrocephalus 
(unassociated  with  tumor),  and  aneurism  of  the  internal  carotid. 

In  rare  instances  myelitis  is  associated  with  optic  neuritis,  and  slight  forms 
are  seen  in  general  paresis  (Uhthofi),  and  in  some  cases  of  chronic  insanity, 
epilepsy,  and  disseminated  sclerosis. 

The  non-intra-cranial  causes  of  papillitis  are :  Acute  febrile  affections,  syph- 
ilis, toxic  agents  (lead,  alcohol),  ansemia,  menstrual  disorders,  exposure  to 
cold,  rheumatism,  injuries,  diseases  of  the  orbital  region,  and  perhaps  intra- 
nasal lesions.  Occasionally  papillitis  is  a  congenital  affection,  and  may  occur 
as  an  idiopathic  disease  without  evident  cause.  The  slight  grades  of  neuritis 
which  are  so  frequent  with  refractive  error  have  been  mentioned. 

Significance  of  Optic  Neuritis.  Double  papillitis  is  highlv  signifi- 
cant of  intra-cranial  disease,  especially  tumor  or  basilar  meningitis,  but  is 
not  a  pathognomonic  sign.  Other  causes  which  have  been  mentioned,  promi- 
nently Bright's  disease,  gout,  and  certain  poisons,  which,  indeed,  may  or  may 
not  be  associated  with  the  intra-cranial  lesion,  must  be  excluded.  Con- 
versely, brain  tumor  (usually  cerebellar)  may  cause  "  choked  disk,"  with  a 
star-shaped  figure  of  whitish  color  in  the  macular  region,  exactly  simulating 
the  appearances  usually  considered  characteristic  of  a  type  of  albuminuric 
retinitis.  The  author  has  seen  this  in  a  number  of  eases  at  the  Philadelphia 
Hospital  and  at  the  Infirmary  for  Nervous  Diseases.     (Fig.  246.) 

Optic  neuritis  gives  no  information  of  the  nature  of  the  tumor  which  may 
cause  it,  although  sometimes  it  is  the  only  positive  sign  of  its  presence,  be- 
cause it  occurs  with  all  forms  of  neoplasm  found  in  the  brain — fibroma,  sar- 
coma, glioma,  carcinoma,  solitur}'  tubercle,  guramata,  cysts  (entozoic  and 
otherwise),  and  hannatoraa  of  the  dura  mater.  Neither  does  neuritis  affoni 
evidence  as  to  the  size  of  the  growth,  as  it  may  be  intense  with  a  small  lesion 
and  ])raetieally  absent  with  a  large  one ;  but  unusual  swelling  of  the  nerve- 
head  is  more  significant  of  tumor  than  slight  papillitis  (interstitial  neuritis 
or  descending  neuritis),  which  is  rather  indicative  of  meningitis.  The  subsi- 
dence of  a  neuritis  which  has  not  greatly  developed  points  to  subsidence  of 
its  intra-cranial  cause ;  but  it  must  be  remembered  that  neuritis  under  all 
circumstance^s  is  a  transient  phenomenon,  although  it  may  be  long-con tinueii. 
Again,  sudden  increase  in  papillitis,  particuhirly  associated  with  the  symp- 
tom*? of  mechanical  obstruction,  is  not  without  indication  of  increase,  if  not 
of  the  size,  of  the  irritative  quality  of  the  intra-cranial  lesion.  Finally,  it 
should  be  remembered,  in  searching  with  the  ophthalmoscope  for  evidences 
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I  of  brain  disease,  timt  the  neuritis  may  have  entirely  passed  awav.  except 
I  "traces  in  the  form  of  spots  of  defeneration  in  the  retina,  filling  in  of  the 
r  centre  of  the  disk,  or  white  ti^ue  surrounding  the  vessels. 


ralwiHiil  nucQlkrneara 


SymptomatolOKy.  There  is  iuereaeed  redness  of  the  nerve-bead  and  ob- 
st^uration  of  the  borders,  followed  by  a  swelling,  which  gradually  increases 
and  assumes  a  mound-shape  of  mixed  gmyisb  color,  so  that  the  form  of  the 
disk  is  lost,  and  can  be  interred  only  by  the  convergence  of  thevesseb.  The 
arteries,  ofcu  smaller  than  normal,  are  partly  concealed,  while  the  v 


hemorrhages  are  found 
borhood ;  they  may  be 
of  blood.    This  swelling 


'ow  and  tiame-shaped,  or  large,  elongated  patches 
r  the  dish,  according  to  the  variety  of  papillitis 
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which  IB  present,  varies  from  2  to  9  dioptres,  or  in  other  words,  an  elevation 
of  0.5  to  3  loiu.  (Fig.  2,  Plate  V.;. 

Vision  may  be  entirely  unafiected — a  most  important  point,  and,  more- 
over, may  remain  unaffected  until  late  in  the  disea^.  Occasionally  it  ia 
loet  with  Buddeaness.  Earl^'  blindneee  is  more  common  in  tumors  of  the 
cerebellum  than  with  other  intra-cronial  eau»»  of  optic  neuritis.' 

The  field  of  vision  may  be  normal  in  its  peripneiy,  concentrically  con- 
tracted, or  there  mav  be  hemianopsia,  if  the  cause  of  the  papillitis  is  su  situ- 
ated as  to  produce  this  phenomenon.     (Fig.  247  and  '24S.) 


Ix'lt  henilnnolalH,  Willi  Inj 

irked  reducUun  of  the  i 

remftlnlr 

>g  hall 
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■oneuing  the  right  ciinei 
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Color  perception  is  often  defective,  and  tliat  of  red  autl  grwu  is  usually 
Iwt  l)cfore  the  others.  There  are  no  external  appearaucei^  indicative  of  papil- 
litis, and  po  pupillatT  phenomeaa  sug^tive  of  its  presence,  unlen  there  is 
blindness,  when  the  light  reaction  of  the  iris  is  lost. 

The  Diagnosis  depends  upon  ophthalmoscopic  examination.  Neuritis  may 
l>e  the  result  of  h^'permetropic  astigmatism,  and  often  amounts  to  a  swelling 
of  1 1  dioptres ;  if  the  prominence  is  2  dioptres  or  over,  it  betokens  intra- 
orbital or  intra-craniftl  disease  (Norris). 

Ooune  and  Prognosis.  Papillitis  may  begin  as  an  ordinarA'  congeetion 
associated  with  (edema,  and  gradually  go  on  to  a  fully  developed  condition, 
or  subside  before  this  stage  is  reached ;  sometimee  it  originates  with  great 
rapidity  ;  it  may  be  slow  in  its  progress  and  development. 

During  the  stage  of  subsidence  the  elevation  decreases,  the  veins  grow  less 
distended,  the  j^yish-rcd  tint  becomes  uniformly  grav,  and  gradually  the 
margins  of  the  disk  appear.  Finally,  both  sets  of  vessels  contract,  and  often 
mucn  white  tissue  appears  aloa^  their  margins,  while  si>ot8  of  degeueratioa 
in  the  iiindus  indicate  the  position  of  former  hemorhages.  An  nncomttion 
phenomenon  is  a  second  attat^'k  of  optic  neuritis,  implanleil  upon  a  nerve- 
head  which  lias  been  in  the  state  of  [Kist-papillitic  atrophy  for  many  months. 
The  author  has  obscr\'ed  and  reported,  with  Dr.  A.  G.  Thomson,  one  such 

The  protasis  depends  entirely  upon  the  cause.  It  mav  l>e  good  when 
the  neuritis  lias  arisen  under  the  influence  of  a  removable  intra-cranial  dr- 
poeit,  for  example,  a  gumma ;  or  jwrfectly  hopeleaa,  the  nerve  paanng  into 
atrophy,  for  instance,  in  a  sarcoma  or  glioma  of  the  cerebellum. 
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James  Taylor,*  after  alluding  to  the  observations  of  Horsley,  Bruns,  and 
Erb,  that  there  may  be  subsidence  of  optic  neuritis  after  operation  under- 
taken with  a  view  to  the  removal  of  cerebral  tumor,  even  when  the  tumor 
was  not  removed,  describes  additional  cases  of  decrease  and  disappearance  of 
papillitis.  Under  exactly  similar  circumstances,  in  two  instances  no  opera- 
tion except  the  trephining  had  been  performed.  W.  W.  Keen  has  seen  optic 
neuritis  subside  after  removal  of  bram  tumors,  and  the  author  has  made  the 
same  observation.  He  has  also,  however,  noted  marked  increase  of  neuritis 
subsequent  to  trephining. 

Patiiology  and  Pathological  Anatomy.  The  swelling  of  the  disk  is  often 
visible  when  the  backs  of  the  eyes  which  have  been  removed  are  examined. 
So,  also,  a  pear-shaped  distention  of  the  optic  nerve-sheath  is  not  infrequently 
present. 

Microscopic  changes  in  the  nerve-head  vary  according  to  the  stage  at 
which  the  examination  is  made,  from  oedematous  nerve-fibres  to  marked 
degeneration  of  these  tissues,  with  aggregations  of  fatty  change,  ^anular 
corpuscles,  and  colloid  changes.  The  nerve  and  its  head  are  crowded  with 
inflammatory  corpuscles  which  are  deeply  stained  with  carmine,  and,  as  has 
been  pointed  out,  these  changes,  both  within  the  nerve  and  its  sheath,  may 
often  DC  traced  through  the  entire  length  of  the  nerve.  The  bloodvessels, 
large  and  small,  in  the  nerve-head  itself  are  distended,  but  do  not  show 
signs  of  compression  at  the  lamina.     (Gowers.) 

Treatment.  This  should  consist  of  remedies  suited  to  the  disease  which 
has  caused  the  neuritis,  especially  mercury,  iodide  and  bromide  of  potassium, 
salicylic  acid,  pilocarpine,  and,  during  the  stages  of  atrophy,  strychnine. 
Incision  of  the  swollen  sheath  has  been  practised. 

Orbital  Optic  Neuritis.  Although  not  strictly  pertinent  to  the  neuro- 
logical aspects  of  the  diseases  of  the  optic  nerve,  it  seems  proper  that  a  few 
words  should  be  said  in  regard  to  that  form  of  optic  neuritis  in  which  the 
inflammation  occurs  in  the  orbital  part  of  the  optic  nerve,  and  which  is 
therefore  known  as  orbital  optic  neuritis,  or  retro-bulbar  neuritis. 

Varieties  of  Orbital  Optic  Neuritis.     Two  varieties  are  described  by  syste- 
matic writers : 

1.  Acute  Retro-bulbar  Netiritisy  in  which  the  appearances  are  not  unlike 
those  described  with  hypersemia  of  the  nerve-head.  Direct  vision  is  greatly 
impaired  owing  to  the  presence  of  a  large  central  scotoma,  which  may  be 
either  positive  or  negative,  that  is,  a  defect  appreciated  by  the  patient  or 
one  of  which  he  is  unconscious,  the  latter  usually  being  a  color  scotoma  in 
which  red  and  green  are  not  recognized  as  such.  There  may  be  complete 
restoration  of  vision  after  this  affection,  which  is  either  monocular  or  bmoc- 
ular,  a  long  interval  sometimes  occurring  between  the  involvement  of  the 
first  and  the  second  eye. 

Etiology.  The  disease  is  usually  attributed  to  certain  toxic  agents,  for 
example,  lead,  alcohol,  nicotine,  etc.,  to  menstrual  disturbances,  rheumatism, 
the  exanthemata,  diphtheria,  and  other  acute  infectious  diseases,  and  to  over- 
work. 

2.  Chronic  Retro-bulbar  Neuritis.  This  variety  is  generally  known  under 
the  name  of  tf)bacco  amblyopia  or  toxic  amblyopia.  The  ophthalmoscopic 
lesions  may  be  absent  or  the  disk  is  discolored,  and  in  the  latter  stages  a 
triangular-shaped  patch  of  atrophy  appears  in  its  lower  and  outer  part. 
Occasionally  general  atrophy  supervenes. 

There  is  diminution  of  direct  vision,  particularly  in  brijjht  light.  The 
peripheral  boundaries  of  the  field  of  vision  are  normal,  but  there  is  a  cen- 

1  Ophthalmic  Review,  Jane,  1891. 
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tral  scotoma,  usually  oval  in  shape,  situated  between  the  fixation  point  and 
the  blind  spot,  in  which  area  the  perception  of  red  and  green  is  lost.  Some- 
times the  recognition  of  other  colors  also  fails,  and  in  bad  cases  the  scotoma 
may  become  absolute/ 

Etiology.  Most  of  the  cases  of  chronic  retro-bulbar  neuritis  are  the  result 
of  the  abuse  of  tobacco.  Generally  the  patients  have  also  consumed  alcohol 
in  one  form  or  another,  but  there  is  sufficient  evidence  to  show  that  pure 
tobacco  amblyopia  exists.  The  disease  is  nearly  always  bilateral  and  uncom- 
mon before  the  thirty-fifth  year  of  life.  The  same  character  of  scotoma 
may  be  caused  by  poisoning  with  lead,  carbon  bisulphide,  iodoform,  canna- 
bis indica,  quinine,  opium,  and  has  been  attributed  to  syphilis,  diabetes, 
rheumatism,  gout,  and  influenza.  Analogous  scotomas  are  occasionally 
seen  in  patients  with  locomotor  ataxia  (progressive  atrophy,  with  scotoma), 
but  it  is  difficult  in  all  of  these  cases  to  separate  the  influence  of  tobacco 
and  alcohol,*  and  also  in  disseminated  sclerosis.    (Uhthoffl)    (See  Fig.  252.) 

Patliology.  Retro-bulbar  neuritis  is  a  form  of  peripheral  neuritis,  and  is 
caused  by  an  interstitial  inflammation  of  the  papillo-macular  fibres  of  the 
optic  nerve  (see  page  752).  Therefore,  the  quadrant-shaped  patch  of 
atrophy  which  is  visible  in  the  latter  stages  represents  the  area  of  degener- 
ation which  has  attacked  this  bundle,  which  in  the  nerve-head  consists  of 
a  triangle  with  its  base  in  the  lower  and  outer  part  and  its  apex  in  the  cen- 
tral vessels. 

Treatment.  Both  acute  and  chronic  retro-bulbar  neuritis  must  be  treated 
by  removing  the  cause — ^toxic  agent  or  general  disease — and  this  alone  will 
suffice  to  cure  many  of  the  cases.  Other  remedies  that  suggest  themselves  are 
free  diaphoresis,  inhalation  of  nitrite  of  amyl,  iodide  of  potassium,  and  parti- 
cularly the  free  exhibition  of  strychnine,  suitably  administered  by  hypoder- 
matic injections. 

Atrophy  of  the  Optic  Nerve.  The  general  term  atrophy  of  the  optic 
nervey  usually  abbreviated  into  optic  atrophy,  includes  various  types  and 
grades  of  degeneration  of  the  fibres  of  the  optic  nerve. 

Varieties  of  Atrophy  of  thf  Optic  Nerve,  (a)  Primary  atrophy, 
usually  designated  gray,  progressive,  spinal,  or  tabetic  atrophy;  (6)  secondary 
atrophy,  or  that  form  which  results  from  pressure  more  or  less  directly  ap- 
plied to  the  chiasm  or  optic  nerve  itself;  and  (c)  consecutive  atrophy,  also 
called  neuritic  or  post-papillitic  atrophy,  because  it  follows  an  inflammation 
of  the  nerve.  Retinal  and  choroiditie  atrophy  are  forms  of  consecutive  optic 
nerve  degeneration,  caused,  as  their  names  imply,  by  pre-existing  disease  of 
the  retina  and  choroid. 

Etiology  of  Primary  Atrophy  of  the  Optic  Nerve.  The  causes  of  primary 
atrophy  may  be  divided  as  follows : 

(1.)  Spinal  Li>?ions.  (a)  Locomotor  Ataxut.  It  is  difficult  exactly  to 
state  the  frequency  of  essential  optic  ner\'e  atrophy  in  locomotor  ataxia. 
The  average  of  a  number  of  observations  gathered  by  Berger*  gives  33.7  per 
cent,  of  atrophies.  Among  his  own  lOG  carefully  studied  cases  there  was 
marked  atrophy  in  44,  and  7  cases  of  amblyopia  without  ophthalmoscopic 
changes,  or,  in  other  words,  4f>.7  per  cent,  of  disturbance  of  the  optic  nerve.* 

1  For  the  detection  of  sootomata  or  blind  spots  in  the  field  of  vision,  the  patient  is  placed  before 
the  perimeter,  or  a  blackboard,  precisely  as  if  the  visual  field  was  to  be  mapped  out.  Small  test* 
objects,  white  or  colored,  }i  of  a  centimetre  square,  are  employed,  which  are  moved  In  different  di- 
rections from  the  spot  which  the  eye  under  observation  attentively  fixes,  and  the  point  marked 
where  the  object  befj^ins  to  disappear  or  chansre  its  color. 

*  There  is  also  stationary  atrophy  with  scotoma  seen  in  men  after  thirty  years  of  age,  and  of 
hereditary  tendency. 

*  Archives  of  Ophthftlmoloj^*.  vol.  xix.  p.  429. 

*  The  following  figures,  showing  the  diversity  of  opinion  as  to  this  point,  may  be  quoted,  and  are 
taken  partly  from  Berger's  paper :  Erb,  3  cases  of  optic  atrophy  In  60  patients ;  T^oplnard,  49  to  102 ; 
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The  diflerenoes  depend  largely  upon  the  point  of  view.  Carefiil  examina- 
tioiiB— flachy  for  example,  as  William  F.  Norris  has  made— would  probably 
show  that  Berger's  average  is  by  no  means  too  high.  In  a  certain  number 
of  cases  one  eye  is  afifected  before  and  more  than  its  fellow. 

(A)  Friedreich*$  Ataxia.  According  to  Griffith/  atrophy  of  the  optic 
nerve  is  very  rare  in  this  disease.  In  38  cases  in  which  ophthalmoscopic 
examinations  were  recorded,  white  disks  were  noted  in  one  (Fewer)  and  par- 
timl  atrophy  in  another  (S^^in).  Sinkler  and  Oliver,  however,  who  have 
made  reaUy  carefol  investigations  of  the  optic  nerves  under  these  circum- 
stances, have  found  similar  changes  to  those  which  occur  in  the  earlier  stages 
of  tabes,  and  this  has  been  the  experience  of  the  author  in  one  or  two  exam- 
inations, although  the  degeneration,  if  present,  was  incipient. 

(c)  Lateral  Sdenms.  Atrophy  of  the  optic  nerve  is  uncommon,  Oowers 
having  seen  it  only  once  in  an  uncomplicated  case.  This  corresponds  with 
the  experience  of  the  author  in  the  Innrmary  for  Nervous  Diseases  and  the 
Philadelphia  Hospital,  but  it  is  desirable  that  more  accurate  ocular  examina- 
tioDS  in  this  disease  should  be  made  than  those  which  are  recorded. 

In  amyotrophic  lateral  sclerosis  some  changes  in  the  optic  nerve  have 
occasionaJly  been  observed.  Petelsohn,*  for  example,  reports  a  case  of  optic 
nerve  atrophy. 

Optic  atrophy  has  also  been  noted  in  chronic  myelitis,  paralysis  acitans, 
qiastic  spinal  palsy  and  bulbar  palsy ;  but  (Joweis*  has  not  observed  it  in 
imiffresBive  muscular  atrophy. 

(^Xufor  &ferM».  Irhe  most  comolete  inveetintion  of  the  ocolar  du- 
tarbances  which  accompany  multiple  sclerosis  has  been  made  by  Uhthoff  * 
The  analyris  includes  67  males  and  83  females,  between  the  ages  of  ten  and 
seventy  years.  Pronounced  atrophy  was  present  in  3  per  cent,  incomplete 
atrophV  of  the  whole  disk  in  19  per  cent,  and  partial  atrophy  <^  the  tem- 
poral Iialf  of  the  disk,  the  inner  half  being  normal,  or,  m  other  words, 
appearances  similar  to  those  seen  in  toxic  amblyopia,  was  present  in  18  per 
cent.  Forty-eight  of  the  100  cases  had  normal  ophthalmoHcopic  appearances, 
but  in  -3  of  these  there  were  disturbances  of  vision.  Central  scotomas  were 
ffjund  in  15  cases.  Therefore,  the  amblyopia  of  multiple  sclerosis,  as 
compared  with  other  dii^eai^es  of  the  optic  nerve,  most  resembles  non-toxic 
retro-bulbar  neuritis.  The  difference,  however,  consists  in  the  fact  that  the 
pallor  of  the  disk  in  multiple  sclenjsis  does  not  necessarily  imply  the  pres- 
ence of  a  central  scotoma,  while  in  ordinary  retro-bulhar  neuritis  the  qua^l- 
rant-shaped  patch  of  atrophy  practically  a'lwayr*  means  a  scotoma,  usually 
between  the  fixing  point  and  the  blincf  Hpf)t.  The  difference  in  the  path- 
ology of  the  two  affections  accounts  for  this  state  of  affairs ;  the  degene- 
ration L«  probably  irregularly  scattererl  throuprh  the  nerve  in  sclerosis,  while 
there  is  a  regular  degeneration  of  the  axial  fibres  in  retrr>-bulbar  neuritis. 
BuzzanP  agrees  with  UhthoflT,  that,  excepting  tumors  and  tubercular  men- 
ingitis there  w  no  disease  of  the  nervous  system  «fj  frefjuently  acrrimpanierl 
brophthalm<«>copic  changes  as  duseminatecl  sclerosi.s  and  find.^  pallor  of  the 
•IL-Iw  in  -4^5  per  cent,  of  hL»  ra?«€s. 

^▼011,  4)  to  sn  :  Leber'n  estimate  Is  2S  per  cent ;  Michel.  12  to  13  per  cent. ;  Althaiu.  one-ftlxth  ot 
the  caM»    Miieli.  Ll..'»  per  cent. ;  and  (towen,  '3t  jper  cent. 

Boaanl  ioda  optic  Atrophy  In  15.3  per  cent,  of  bisi  CAnesi,  »,tv\  Nettle^hip  Trann  Oph  9f>c  Cnlted 
Cuvlom.  Toi.  iii.  p.  2ftli.  among  7A  caws  of  proffreMrive  atrophy,  fhnnd  :tM  the  mibjectn  of  loc/>motor 
•ta^A.  viiilA  -JO  ocnen  waWenA  ttom  mixed  symptoniA  of  fl^^nal  and  cerebral  difleaM  and  flrom  other 
flbma  of  <:hronic  «pinal-cnrrl  dl^eaw.  noc  ataxia. 

"  .V  'Viatrlbatlon  to  the  Stndv  of  Friedreich'!!  Ataxia."  TraoMctionAof  the  f>>ilefe  of  Phystdanii 
of  Philfltielphia.  Febmarj  1.  1^88. 

*  'Tentraiblatt  f.  praktiflche  Aiiffenheilkande.  I^M.  p.  IOh. 
>  Tnuij*.  0;ph.  .^oc.  r'Dlted  Kingdom,  vol.  ill.  p.  197. 

*  For  a  Talaable  abstract  of  tbifl  elaborate  work,  conitiilt  the  Ophthalmic  ReTlew,  toI.  Ix.,  l*W. 

*  BRt.  STed.  Joam.,  Oct.  7. 1908. 


764  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

(e)  Injuries  of  the  Spinal  Cord.  In  ordinary  injuries  of  the  spine  there 
are  no  lesions  in  the  optic  disks,  and  in  injuries  below  the  level  or  the  third 
dorsal  nerve-roots  the  ophthalmosopic  changes  do  not  arise  (Thorbum).  As 
is  well  known,  Clifford  Allbutt  has  noted  changes  in  chronic  cases,  an  obser- 
vation that  has  been  challenged,  and  properly,  oy  Thorbum,'  who,  in  7  cases 
among  21  severe  injuries  above  the  secona  dorsal  nerve,  found  that  3  of  them 
showed  want  of  definition  of  the  disk  and  slight  distention  of  the  retinal 
veins,  while  in  6  cases,  which  survived  the  accident  for  long  periods,  no  sub- 
jective symptoms  arose,  so  that  atrophy  of  the  optic  nerve  probably  never 
took  place. 

(2.)  Paretic  Dementia.  Changes  analogous  to  those  seen  in  locomotor 
ataxia  are  common,  not  only  in  the  form  of  essential  atrophy  of  the  disks,  but 
as  a  discoloration  of  the  papilla  and  surrounding  fibre  layer  of  the  retina.  The 
latter  phenomenon  has  been  observed  by  ifhthoff'  32  times  among  150 
cases,  i.  e.,  in  28  per  cent,  of  the  cases.  The  same  observer  noted  atrophy  of 
the  disk  in  8.04  per  cent,  of  the  cases,  and  abnormal  color  of  its  surface  in  14 
per  cent.  In  the  third  stage,  Oliver  reports  decided  and  unecjual  semi-atrophy, 
especially  on  the  temporal  side,  and  in  the  earlier  stages  dirty,  gray-red  de- 

feneration  of  the  dis^.  The  percentage  of  atrophy  among  167  cases  recorded 
y  various  observers  (Galezowski,  Boy,  Yehn)  is  7.2,  while  Klein  found  the 
same  condition  in  5  per  cent.,  and  Siemerling  in  6  per  cent,  of  his  cases. 
Atrophy,  preceded  by  scotoma,  has  been  recorded  by  Hirschberg. 

(3. )  Miscellaneous  Causes.  Amon^  the  miscellaneous  causes  of  essential 
atrophy  of  the  optic  nerve,  the  following  are  usually  enumerated:  Cold, 
depraved  nutrition,  syphilis,  menstrual  disturbances,  venereal  excesses,  ma- 
laria, diabetes,  the  abuse  of  the  narcotics,  (preceded  by  inflammation  of  the 
axial  fibres  of  the  optic  nerve),  toxic  doses  of  quinine,  and  probably  of  other 
drugs,  e.  ^.,  iodoform. 

Etiology  of  Secondary  Atrophy  of  the  Optic  Nerve.  As  Gowers  points  out, 
secondary  atrophy  of  the  optic  nerve  may  result  from  a  lesion  of  the  optic 
centres  or  of  the  fibres  of  the  nerve  itseli.  Quoting  Ferrier,  he  shows  that 
a  cortical  lesion  in  the  brain  about  the  supra-marginal  gyrus  may  entail 
loss  of  sight  of  the  opposite  eye. 

Atrophy  without  precedent  neuritis,  however,  usually  results  from  direct 
pressure,  for  example,  on  the  chiasm,  the  tracts,  or  the  nerve  itself.  In  the 
first  two  situations  this  may  be  produced  by  tumors,  aneurisms,  exostoses,  or 
by  the  distention  of  the  third  ventricle,  as  in  chronic  hydrocephalus.  It  is 
said  that  a  meningitis  occasionally  produces  a  secondary  atrophy ;  that  is, 
one  without  pre-existing  papillitis. 

A  not  uncommon  cause  is  injury  to  the  optic  foramen,  or  pressure  due  to 
periostosis,  syphilitic  deposits,  caries,  and  necrosis.  A  blow  on  the  head, 
especially  in  the  neighborhood  of  the  supra-orbital  foramen,  may,  it  is  said, 
occasion  atrophy,  but  there  Ls  good  reason  to  believe  that  the  degeneration  is 
the  result  of  periostitis,  rather  than  of  an  uncomplicated  injury. 

Etiology  of  Consecutive  Atrophy  of  the  Optic  Nerve  is  chiefly  of  ophthahno- 
logical  interest,  except  in  so  far  as  it  is  of  post-neuritic  origin.  The  relation 
of  papillitis  to  the  production  of  atrophy  has  been  referred  to  in  the  section 
on  Prognosis. 

Signifi(\\nc'e  of  Atrophy  of  the  Optic  Nerve.  Probablv  one-half 
of  the  cases  of  primary  atrophy  of  the  optic  nerve  are  associated  with  spinal 
lesions,  and  certainly  a  very  large  proportion  of  the  cases  are  forerunners  of 
locomotor  ataxia.    Buzzard,  however,  finds  atrophy  most  frequently  associated 

»  "  A  Contribution  to  the  Study  of  the  Spinal  Cord,"  1889. 

s  Bericht  der  Ophthalmologischen  OeaellschAft.  Heideloerg,  1883,  p.  189. 
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with  insular  or  disseminated  sclerosis ;  next  frequently  with  fasciculated  scle- 
roeie  of  the  posterior  columns  of  the  s[>inal  cord  (tahee  and  general  paralysis  of 
the  insane),  and  least  often  with  fasciculated  sclerosis  of  the  lateral  columns. 

Practically  all  authors  are  in  accord  that  optic  nerve  atrophy  usually  de- 
velops in  the  beginning  of  tabes,  often  in  the  pre-ataxic  stage,  although  it 
may  also  arise  late  in  the  course  of  the  disease.  Berger  points  out  that  cases 
with  palsy  of  the  ocular  muscles  are  more  disposed  to  atrophy  than  those 
without  such  association. 

Sometimes  the  interval  between  the  development  of  the  ocular  and  spinal 
symptoms  is  a  long  one.  Thus,  Forster  has  seen  optic  atrophy  precede 
tne  development  of  other  symptoms  by  a  period  of  three  years,  Charcot  by 
ten  years,  and  Gowers  fifteen  and  twenty  years.  Buzzard  also  has  observed 
blindness  and  lightning  pains  fifteen  years  before  the  ataxic  symptoms  devel- 
oped. Norris'  calls  particular  attention  to  early  gray  degeneration  of  the 
nerve,  while  there  is  fiill  acuity  of  central  vision  and  only  slight  contraction 
of  the  field  for  form  and  color,  as  a  forerunner  of  spinal  cord  degeneration. 
These  cases,  moreover,  had  both  diminished,  lost  and  increased  knee-jerks. 

The  following  chart  from  Berger  gives  a  good  idea  of  the  frequency  of 
tabes  at  the  vanous  periods  of  life,  of  severe  ocular  symptoms  and  of  atrophy 
of  the  optic  nerve : 


ptoma:  loircr  curve, 


As  a  localizing  symptom,  optic  nerv'e  atrophy  is  often  of  little  value  in  the 
absence  of  other  phenomena,  particularly  changes  in  the  visual  field,  but, 
taken  into  consideration  with  these,  with  pupillary  changes,  and  with  the 
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general  symptoms,  it  assumes  great  importance,  while  its  presence,  even  in 
incipient  degree,  may  oflen  decide  between  organic  and  so-called  fiinctioDHl 
disorders;  for  example,  hysteria  and  disseminated  scleroeis.  The  gray  de- 
generation of  paretic  dementia,  irequent  late  in  the  disease,  may  also  precede 
the  mental  symptoms  by  a  long  period  of  time. 

The  signihccnce  of  secondary  and  poet-pap illitic  atrophy  has  been  referred 
to  on  page  762. 

Symptomatology.  The  clinical  types  of  optic  nerve  atrophy  preeent  differ- 
ent ophthalmoscopic  appearances.  In  general  the  color  of  the  nerve-head 
varies  from  a  sliglit  gray  to  an  entirely  white  hue,  with  intermediate  pure 
gray  and  greenish-gray  lints.  Often  the  disk  is  grayish-red  on  its  surface, 
but  decid^ly  gray  in  its  deeper  layers.  The  clinii^  types  of  optic  nerve 
atrophy  present  a  variety  of  ophthalmoscopic  appearances.  (See  section  on 
Diagnosis,  p.  768.) 

i  acuity  of  central  vision  varies  from  a  slight  depreciation  to  complete 


The  changes  in  the  field  of  vision  consist  of  contraction,  irregular  limita- 
tions in  the  form  of  re-entering  angles  (Fig.  251),  quadrant-shaped  defects, 
loBS  of  one-half  of  the  field  (hemianopsia)  (Fig.  250),  and  abnormal  blind 
spots,  or  scotomas  (Fig.  252).    In  disseminated  sclerosis  with  ocular  di>k 


wlih  atiDph]'  of  Bigbl  vliiul  field  fnim  &  cue  oT  bOxJa  Willi 

the  dlaks,  BtiowlDg  lots  oriemponl  balC  Percep-  ktropli;  of  dlak,  sbowlDg  conlnctlon  and  tc- 
tlon  of  rod  >Dd  gro«D  woa  IobI.  eolerlDg  angles. 

turbances,  Uhthoff  describes  four  varieties  of  the  visual  field — central 
scotoma,  with  uncontracted  field,  central  scotoma  with  contraction  ;  irreg- 
ular |>eripheml  contraction,  with  relatively  good  central  vision ;  and  con- 
centric contraction  analogous  to  hysteric  ca-tes.  Normally,  in  the  \'isual 
field,  between  the  outer  limit  of  white  perception  and  the  outer  limit  of 
color  perception,  colors  appear  as  light  gray,  white.  Or  black.  The  same 
condition  obtainH  in  the  contracted  fields  of  tabes  and  disseminated  sclerosis. 
Head  has  found  the  same  phenomenon  in  the  h;y'stericral  tj'pe  of  disseminated 
sclerosis,  but  it  is  not  present  in  the  true  hysteric  field  (Fig.  254). 

In  tabc!«  there  iiinv  l)e  ophthalmoscopic  atrophy  of  the  disk,  with  good  color 
perception  and  with  normal  fields,  or  with  normal  central  vision  and  color 
perception,  but  with  contracted  color-fields,  especially  green  (Fig.  253),  or  with 
both  form  and  color-fields  restricted.  Usually  vision,  color  perception  and 
fields  of  vision  are  affected  simultaneously.   A  variety  of  forms  of  contraction 
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From  a  caicordliaeminaladKleroslswIlh  optic  atropbjr  after  bysleilcal  ajmptomi  R>r  many  yean. 
A.  the  wblle  Qeld.  B,  tbe  sbadcd  patcb,  reprennts  the  area  over  wblcb  red  la  wen  aa  micb  ;  tbe 
outer  line  repre*enu  tbe  limit,  wltbln  wtalcb  red  on  a  wblte  ground  appears  aa  black.  C,  (be  abaded 
patcb,  represents  tbe  area,  over  wblcb  green  Is  seea  as  sucb  ;  iliu  outer  line  repreaeots  tbe  limit 
wltblD  wbleb  green  on  a  t«ck  ground  appoar*  a>  wblte.   (An«r  Bduakd.) 
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of  the  field  are  seen.  Berger  concludes  that,  although  contraction  of  the  outer 
part  of  the  visual  field  is  meet  frequent,  it  does  not  occur  in  this  position  in 
more  than  half  of  the  cases.  Sector-formed  defects  are  common.  Defect  in  color 
vision  may  be  marked  before  the  form-field  is  at  all  affected.  The  apprecia- 
tion of  ^reen  is  first  diminished,  then  that  of  red,  and  later  blue  and  yellow ; 
finally  there  may  be  complete  achromatopsia.  The  color  fields  are  afifected 
in  the  same  order.     Sometimes  the  red  field  is  the  first  to  contract. 

Pathology  and  Pathological  Anatomy.  The  anatomical  changes  in  the 
optic  nerve  which  has  undergone  atrophy  depend  upon  the  staffe  and  the 
cause.  If  it  follows  an  interstitial  inflammation  or  pressure,  the  fibrous  tissue 
of  the  septa  is  thickened,  the  fibres  reduced  in  number,  atrophied,  and  de- 
stroyed. This  atrophy  may  be  so  great  that  the  whole  nerve  is  reduced  to  a 
fibrous  cord. 

When  there  is  gray  degeneration  the  nerve  is  rather  gelatinous  in  i^pear- 
ance  and  shrunken.  The  fibres  first  lose  their  medullary  sheath,  later  be- 
come granular,  and  often  in  the  later  stages  fatty  particles,  compound  gran- 
ular corpuscles,  and  amyloid  bodies  are  present. 

In  post-papillitic  atrophy,  in  addition  to  the  atrophic  changes,  nuclei  and 
nucleated  connective-tissue  fibres  may  be  found,  with  traces  of  the  nerve 
fasciculi.  In  certain  forms  of  atrophy — as,  for  example,  that  found  with 
multiple  sclerosis — according  to  Uhthoff,  the  changes  are  midway  between 
tabetic  atrophy  and  that  which  follows  interrupted  nerve  conduction  on  the 
one  hand  and  post-neuritic  atrophy  on  the  other,  the  changes  sometimes 
resembling  those  of  simple  atrophy  and  sometimes  those  of  interstitial 
neuritis.     (See  abstract,  toe,  cit) 

Diagnosis.  It  is  essential  not  to  mistake  an  ordinary  pallor  of  the  optic 
disk  for  atrophy ;  therefore,  the  importance  of  associatmg  with  ophthalmo- 
scopic exammation  accurate  investigation  of  the  field  of  vision,  particularly 
the  field  for  colors,  and  the  direct  color-sense. 

In  primary  atrophy  the  outline  of  the  disk  is  sharp,  its  color  gray-red  or 
gray,  the  lamina  usually  visible  and  well  mottled,  and  the  vessels  in  the 
earlier  stages  uncontracted  and  free  from  white  lines  along  their  margins. 
(See  Plate  VI.,  Fig.  1.^ 

In  consecutive  atrophy,  on  the  other  hand,  the  margin  of  the  disk  is  hazy, 
the  color  white,  the  white  spot  usually  filled  in,  the  arteries  contracted,  the 
veins  often  large  and  tortuous,  with  white  lines  bordering  their  margin.^. 
(See  Plate  VI.,  Fig.  2.)  In  the  retinitic  and  choroiditic  atrophies  the  disk  is 
often  yellowish  and  waxy  in  appearance,  and  both  sets  of  vessels  markedly 
narrowed.     (See  Plate  VL,  Fie.  3.) 

In  secondary  atrophy  the  color  of  the  disk  resembles  that  of  the  spinal 
form  of  the  disease,  but  more  often  is  distinctly  white ;  both  veins  and  arteries 
are  contracted,  the  veins  usually  proportionately  more  so  than  the  arteries. 

Prognosis.  Optic  nerve  atrophy  is  always  slow  in  its  course,  and  may  last 
for  months  or  years  before  total  blindness  is  reached.  The  prognosis  of  a 
post-papillitic  atrophy  depends  upon  the  amount  of  inflammation  and  the  con- 
sequent shrinking  of  the  tissues.  Tabetic,  or,  as  it  is  often  denominated,  pro- 
gressive atrophy,  aflbrds  an  unfavorable  prognosis,  visual  acuity  and  the 
field  of  vision  gradually  deteriorating ;  but  much  difference  of  opinion  hai« 
been  expressed  in  regard  to  its  course.  Berger  states  that  Leber  believed, 
as  a  rule,  one  or  two  years  were  reouired  for  the  atrophy  to  result  in  total 
blindness,  and  quotes  Gowers,  that  wnen  atrophy  develop  early  in  the  course 
of  the  tabes  blindness  follows  more  quickly  than  when  it  is  a  late  phenomenon. 
In  his  o\yn  experience  the  quickest  development  of  blindness  was  two  months, 
and  the  slowest  fifteen  years  in  a  syphilitic  patient,  and  seventeen  in  a  non- 
syphilitic  patient.     The  average  development  of  blindness  in  cases  of  optic 
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atrophy  complicated  with  ocular  palsieB  was  3.4  years ;  without  ocular  pal- 
sies, 3  years.  As  most  of  the  optic  atrophies  develop  in  the  pre-atazic  stage, 
the  dan^  of  this  complication  is  lessened  if  this  sta^  \a  passed.  Optic 
atrophy  is  usually  somewhat  slower  in  syphilitic  than  m  non-syphilitic  pa- 
tients ;  in  a  case  under  the  care  of  J.  K.  Mitchell  and  the  author  the  vision 
sank  during  twenty-eight  months  from  f  to  ^  of  normal. 

Treatment.  If  there  is  reason  to  suspect  svphilis  the  usual  remedies  are  in- 
dicated, especially  a  prolonged  course  of  bichloride  of  mercury ;  but  it  is  worse 
than  useless  in  advanced  atrophy,  even  if  the  patient  is  syphilitic,  provided 
there  are  no  other  indications,  to  depress  his  nutrition  with  a  long  course 
of  mercury  which  can  have  no  posBible  influence  on  nerve-fibres  long  since 
hopelessly  degenerated.  Nitrate  of  silver  has  sometimes  been  used  with 
advantage,  and  the  visual  field  of  tabetic  atrophy  is  said  to  have  been 
enlarged  by  suspension.^  Other  remedies,  accormng  to  the  cause,  are  iron, 
arsenic,  phosphorus,  and,  if  a  recent  report  of  Valude's  may  be  credited,  anti- 
pyrine,  although  what  its  physiological  action  can  be  under  such  circum- 
steinces  it  is  difficult  to  conceive.  Tne  most  generally  usefiil  remedy,  for  the 
introduction  of  which  we  are  indebted  to  Nagel,  is  strvchnine.  This  some- 
timei«  has  a  very  remarkable  influence.  It  should  be  pushed  to  its  fiill 
physiological  effect,  and  it  acts  usually  more  promptly  and  more  efficientlv  bv 
the  hvpc^ermic  method.  It  is  well  to  associate  with  it  nitroglycerin,  which 
may  i)e  alternated  with  digitalis,  both  of  them  improving  the  nutrition  of  the 
nerve  by  their  influence  upon  the  peripheral  capillaries.  Santonin  has  been 
used,  but,  there  is  no  goodjreason  to  believe,  with  any  value.  The  same  is  true 
of  injections  of  animu  extracts  after  the  manner  of  Brown-S4quard,  and  also, 
probably  of  suspension.'  Competent  observers  have  reported  sood  results 
after  the  use  of  galvanism,  and  particularly  after  the  methoa  of  voltaic 
alternatives.    The  author's  results  have  been  unsatisfactory.' 

Hemianopbia.^  a  lesion  situated  at  the  optic  chiasm,  in  the  visual  tract, 
or  at  ite  ultimate  destination  in  the  cuneus,  produces,  so  far  as  the  eyes  are 
c<)nceme<l,  a  defect  of  vision  characterized  by  an  obscuration,  usually  in  each 
eye,  of  one-half  or  the  visual  field.  To  this  defect  the  name  hemianopsia  is 
applie<l. 

Varuiirji  of  Hemianopsia,  Hemianopsia  is  divided  into  horizontal,  in 
which  the  dividing  line  l)etween  the  darkened  and  preserved  fields  is  hori- 
zontal ;  and  vertical,  in  which  the  dividing  line  is  vertical. 

1.  Horizontal^  ar  Altitudimd  Hetniajiopaia  may  be  inferior  or  superior,  both 
lower  or  Iwth  upper  half  fields  l)eing  wanting.  In  addition  to  diseases  of 
the  eve,  such  a  condition  could  arise  under  the  influence  of  a  lesion  so 

■r 

situated  as  U)  press  upon  the  upper  or  lower  part  of  the  chiasm,  or  down- 
ward upon  one  optic  tract,  or  upon  the  lower  or  upi)er  part  of  both  optic 
nerves.  A  double  lesion  in  front  of  the  chiasm  may  produce  loss  of  the 
upper  half  of  the  field  in  (me  eye  and  of  tlie  lower  halt  of  the  field  in  the 
other. 

2.  Vertical  Hemianopsia,     This  is  subdivided  into  several  varieties : 

(a)  Bitemporal  Hemianoptda  (peripheral),  in  which  both  temporal  fields 
are  wanting.  Tliis  can  only  be  caused  by  a  lesion  (tumor,  aneurism  or  frac- 
ture, etc.)  involving  the  crossing  fibres  of  both  optic  tracts  in  the  middle  of 

*  rnlverslty  Med.  Magazine,  vol.  II.,  p.  89. 

*  See  an  article  by  the  author  on  "  Medicinal  Ocular  Therapeutics,"  Therapeutic  Gazette,  August, 

^  For  a  review  of  the  literature  of  this  subject  and  the  results  obtained,  the  reader  is  referred  to 
an  editorial  by  the  author  in  the  Therapeutic  Gazette.  April.  1893. 

*  The  terms  hemiopia  and  hemianopsia  are  sometimes  used  Hynonymoualy.  Hemiopia.  however, 
as  Seirain  points  out.  signifies  loss  in  the  peroepUve  power  of  one-half  of  the  retina,  while  hemi- 
anopsia means  obscuration  of  one-half  of  the  visual  field.  Other  names  which  are  used  are  hemianopla 
and  hemimblepsia. 
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the  chiasm,  and  U  a  symptom   perfectly  characteristic  of  disease  in    this 
regiOD  (Fig.  255). 

(6)  Binatal  Hemiammsia,  in  which  both  nasal  fields  are  wanting,  is  ex- 
tremely rare.  It  necwsitateB  a  lesion  on  both  sides  of  the  chiasm,  or  one  on 
the  outer  side  of  each  optic  nerve,  which  disables  the  direct  fibres. 


Bllemponl  bemianopali  bom  &  oue  of  kkromesKlj  orlglDBlly  under  the  care  Of  Dr.  U.  C.  Wood 
■ad  lat«i  itudled  by  Dr.  F.  A.  Packard.    Erea  eumlned  In  ISiS  by  tbe  aatlior.  and  kboT«  IMdi 

(c)  Homoni/mom  Hemianopsia  (central),  in  which  the  corresponding  half 
of  the  visual  field  in  each  eye  is  wanting.  Thus,  both  right  or  botb  left 
fields  are  darkened,  in  the  former  case  indicating  loea  of  the  function  of  the 


RIgbt  bomonyinoua  bemlanopala  trom  *  [stlent  under  the  care 


left  half  of  each  rctinii,  and  de.«ignated  riglU  h^jnonymoM  lateral  hemianopsia 
(Fig.  25(i),  and  in  the  latter  case  indicating  loss  of  function  of  the  right  half 
of  each  retina,  and  designated  lejl  homonyiiww  Uiieral  hemi-anopHa  (Fig.  2-'>7). 
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This  form  of  hemianopsia  is  caused  by  a  lesion  situated  in  the  occipital  lobe, 
the  evidence  being  that  the  absolute  optical  centre  chiefly  occupies  the  cor- 
tex of  the  cuneus  and  of  the  superior  occipital  convoIutioD,  and  also,  at 
least  so  far  as  color-sense  is  concemed,  the  posterior  part  of  the  superior  and 


inferior  occipito-temporal  convolutions.  It  \a  further  produced  by  a  lesion 
situated  in  the  optic  radiations,  the  internal  capsule,  primary  optic  centres, 
or  the  optic  tract ;  in  other  words,  by  any  lesion  which  breaks  the  continuity 
of  the  visual  tract  posterior  to  the  optic  chiasm. 

The  leaion  is  in  the  optic  tracts,  or  in  the  primair  optic  centres,  and  inter- 
feres with  the  sensory-motor  arc  of  the  pupil  if  Wernicke's  symptom  (page 
802)  is  present ;  it  is  further  on  in  the  visual  pathway  if  Wernicke's  symp- 
tom is  absent. 


Qnadnnl  BiiaiiBiB,  fini 


n  tbe  phlUdelphia  HoaplUI.    Piotxtbly  lonenlng  In  ci 


Homonymous  lateral  hemianopsia  is  the  most  common  variety  of  hemian- 
ojisia.  It  may  be  eumpldp,  that  is,  the  entire  half  of  each  field  is  wanting,  or 
iiicompkte,  that  iF>,  a  portion  of  each  half  field  is  wanting,  the  defect  usually 
being  in  the  form  of  a  quadrant  (Fig.  268).  The  hemianopia  may  be 
abitohUe,  that  is  all  the  three  functions  of  sight,  perception  of  light,  of  form 
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and  of  color,  are  wanting,  or  it  may  be  relative,  that  is,  perception  of  color, 
or  perception  of  color  and  form  \a  wanting  in  the  ileficienl  area  of  the  field, 
but  light-aenae  is  preserved.  In  rare  cases  the  half-defect  if  present  for 
colors  alone,  and  is  known  under  the  name  of  lumwn^mous  hemiaehmtnai- 
op»ia.  Under  these  circumstances  the  defect  is  situated  in  the  cortex  of  the 
occipital  lobe  (Fig.  259). 

Fib.  jfifl. 


Given  a  caae  of  homonj-mous  hemiauopaia,  the  leeion  is  on  the  opposite 
side  of  the  darkened  fields.  If  the  preserved  fields  are  accoiupaniea  by  a 
concentric  contraction,  the  smaller  half  field  will  be  in  the  eye  opposite 
the  lesion.  Contraction  of  the  preserved  half  field  \»  most  common  with 
lesions  of  the  cortex,  but  it  may  also  occur  in  lesions  of  the  tract.  If  the 
hemianopsia  v*  relative,  the  lesion  must  be  in  the  cortex ;  elsewhere  it  iiro- 
ducea  ansolulo  hemianopsia.  However,  cortical  lesions  are  not  excludeu  bjr 
absiilute  hemianopsia, 
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Again,  it  may  fail  to  correspond  with  the  perpendicular  for  some  distance,  or 
may  assume  an  oblique  or  irregular  direction.  These  peculiarities  are  ex- 
plained (Schmidt-Rimpler,  Gowers),  by  "  individual  variations  in  the  expan- 
sion of  the  retinal  fibres  of  the  tractus  opticus." 

That  the  macula  lutea  is  specially  represented  in  the  visual  centre  has 
been  proven  by  cases  of  double  homonvmous  hemianopsia,  in  which  a  small 
central  field  is  preserved  in  each  eye,  indicating  that  the  region  in  the  cortical 
visual  centre  which  supplies  the  macula  lutea  has  not  been  destroyed.  (See 
Fig.  260.)  It  is  therefore  also  evident  that  destruction  of  this  centre  alone 
would  be  manifested  in  the  visual  field  by  a  central  scotoma. 

The  evidence  at  this  time  is  constantly  accumulating  to  show  that  there 
is  a  correlation  between  the  parts  of  the  retina  and  the  occipital  lobe ;  for 
example  in  Dr.  Hun's  case  of  lefl  quadrant  hemianopsia,  the  lesion  was 
strictly  limited  to  the  lower  half  of  the  cuneus,  indicating  that  the  upper 
right  quadrant  of  each  retina  terminates  in  the  lower  half  of  the  right  cuneus. 

For  the  more  particular  relations  of  hemianopsia  to  the  localization  of 
cerebral  disease  and  to  other  symptoms,  both  direct  and  distant,  the  reader 
is  referred  to  the  paragraphs  specially  devoted  to  these  topics. 


DISEASES  OP  THE  ABDUOENS,  PATHETIC,  AND  OCULO- 
MOTOR NERVES. 

Anatomical  and  Physiological  Considerations.  The  oculo-motor, 
pathetic,  and  abducens,  or  third,  fourth,  and  sixth  in  the  list  of  cranial  nerves, 
constitute  the  nerve-supply  of  the  external  ocular  muscles,  while  the  third 
division  of  the  oculo-motor  sends  a  branch  to  the  ophthalmic  ganglion, 
forming  its  motor  root.' 

The  deep  origin  of  the  third  nerve  has  been  traced  to  a  nucleus  about  10 
mm.  in  leneth  in  front  of  the  anterior  corpora  quadrigemina,  extending  from 
the  level  of  the  posterior  commissure  to  within  a  short  distance  of  the  nucleus 
of  the  fourth  nerve.  According  to  Alexander  Bruce,'  the  following  groups 
of  cells  can  be  distin^ished :  1.  An  anterior  or  ventral  group.  2.  A  poste- 
rior external  group  (dorsal  nucleus  of  Edinger  and  Siemerling ).  3.  A  median 
or  central  nucleus.  4.  A  posterior  median  or  pale  nucleus  ( Edinger- West- 
phal  nucleus).  5.  Superior  nucleus  (antero-lateral  or  small-celled  nucleus  of 
Darkschewitsch).  All  the  segments  of  the  oculo-motor  nucleus  are  connected 
with  the  posterior  longitudinal  fasciculus.  Bruce  has  not  demonstrated  a 
decussation  of  the  root  fibres,  but  believes  that  this  is  present,  just  as  there  is 
free  commissural  connection  between  the  anterior  nuclei  of  both  sides.* 

Some  authors  have  attempted  to  bring  the  various  segments  of  the  nucleus  in 
connection  with  the  ocular  muscles,  for  example,  Hensen  and  Voelkers  place 
the  nuclei  in  the  following  order  from  above  downward  (before  backward) : 
(1)  ciliary  muscle;  (2)  sphincter  iridis;  (3)  rectus  internus;  (4)  rectus 
superior ;  (5)  levator  palpebrse  superioris ;  (6)  rectus  inferior  ;  (7)  obliquus 
inferior.  The  evidence  upon  which  this  arrangement  is  based  was  obtamed 
by  experiments  in  animals.  An  analysis  of  twenty  cases  of  partial  third- 
nerve  palsy  has  caused  Allen  Starr*  to  locate  the  relative  situation  of  the 

1  For  its  relation  to  the  Iris  and  ciliary  miucle,  see  p.  794. 

*  Illustrations  of  the  Nerve  Tracts  of  the  Mid  and  Hind  Brain,  p.  17. 

*  It  is  impossible  to  review  the  contradictory  evidence  of  examination  of  the  oculo-motor  nuclei. 
Perlia's  scheme  is  considered  more  useftil  by  many  than  the  one  given.  A  recent  review  of  the 
subject  is  by  Bemheimer  in  a  monograph  entitled,  "  Das  Wurzelgebiet  des  Oculo-motorius  beim 
Menschen."  Wiesbaden,  1894. 

*  Familiar  Forms  of  Nervous  Disease,  p.  108 ;  also  Journal  of  Nervous  and  Mental  Disease,  voL 
XV.  1888,  p.  301. 
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groups  of  cells  govemiag  the  ocular  muscles,  and  the  following  table  con- 
structed by  Starr  gives  the  situation  of  these  groupe.  It  practically  agrees 
with  the  scheme  of  Kahler  and  Pick.  In  this  he  has  named  each  group  for 
the  muscle  which  it  controls. 

Akkangbubxt  dp  thb  Qsodp  or  Celu  Goternino  tbb  Oculak  Muscles. 


s.  Bcctni  nip«i<OT. 
1.  ObUquoa  Iiiiat. 
9.  ObllqDiu  gaper. 


I.  ReotnalD&iIor. 

».  Rectna  exteraoi. 


I.  BecnutDferlOT. 


The  nerve  pierces  the  dura  mater  below  the  posterior  cliuoid  process,  pasees 
along  the  outer  wall  of  the  cavernous  sinus,  and  divides  into  two  branches, 
whicn  enter  the  orbit  through  the  sphenoidal  fissure.  The  superior  diviuoa 
supplies  the  superior  rectus  and  levator  palpebne ;  the  inferior  division  sepa- 


BobemeortbeaegmenUotlbc  nucleus  of  the  third  nerreand 
the  Ducaeiu  or  tha  Ibunh  nerre.  in.  K.  Third  uerre.  h.  Uedlan  nucleoi  a.  ADleiiot  naclooi, 
iDHilDrpftrt.  ii.  AnWrlornucleiu.  lowerpartofmaln  nucleua.  *].  AtiMiiornncleui,  iDMrmedUlc 
pomon,  i|.  Anleilor  nucleiu.  upper  portion,  r.\.  Poatero-lntenuil  nDcleui.  f.k.  PosURKitanuil 
nadem.  e,  Exteruftl  Qucleui.  B,  Superior  nucleua.  Ijome  of  the  root  flbrei  ftom  the  lower  and 
iDtemiodlatepansof  the  anterior  nucleus  are  repraenled  b;  dotted  lines  aa  croealiig  to  the  oppoalte 
dde.  IT.  The  nuolensof  the  fourth  nerve,  iv.a.,,  iv.b.,.iv.h.,.  The  flrel,  second,  and  third  poitloni 
ot  the  root  respectively.    (Bruce.) 

rates  into  three  branches,  oue  going  to  tlie  internal  rectus,  a  second  to  the 
inferior  rectus,  and  the  third,  and  largetit,  to  the  inferior  oblique.  It  also 
receives  filaments  from  the  cavernous  plexus  of  the  sympathetic,  and  its 
superior  division  is  not  infrequently  connected  with  the  ganglionic  branch  of 
the  nasal  nerve  or  third  division  of  the  fifth  ophthnlniic. 
The  foutih,  pathetic  or  trochlear  nerve  supplies  the  superior  oblique.     It 
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apparently  arises  oa  the  outer  side  of  the  crus  just  in  front  of  the  pons,  and 
can  be  traced  behind  the  corpora  quadrigemina  to  the  valve  of  Vieuasens. 

Its  deep  origin  can  be  traced  to  the  nucleuM  situated  at  the  level  of  the 
depression  midway  between  the  anterior  and  the  posterior  corpora  quadri- 
gemina  in  front  of  the  gray  matter  which  Buirounds  the  aqueduct  of  Sylvius. 
(Bruce.)  Its  connection  with  the  nucleus  of  the  sixth  nerve,  which  h^  been 
described,  is  doubted  by  Bruce,  who  regards  it  as  more  probable  that  fibres 
may  go  to  that  division  of  the  opposite  oculo-motor  nucleus  which  supplies 
the  inferior  rectus. 

It  pierces  the  dura  near  the  posterior  clinoid  process,  passes  along  the  outer 
wall  of  the  cavernous  ainus,  and  enters  the  orbit  through  the  sphenoidal 
fissure,  being  the  highest  of  the  nerves  passing  through  the  orbit.     It  also 


(Bhoct.) 


receives  filaments  from  the  cavernous  plexus  of  the  sympathetic  and  trans- 
mits a  twig  to  the  lachrymal,  the  first  branch  of  the  ophthalmic,  or  primary 
branch  of  the  tri-facial. 

The  sixth,  or  abdueeim,  nerve  supplies  the  external  rectus.  It  apparently 
arises  from  the  corpus  pyramidale  close  to  the  pons.  Ita  deep  origin  is  from 
the  nucleus  situatoa  under  the  floor  of  the  fourth  ventricle,  on  which  its  posi- 
tion is  marked  by  a  slight  elevation,  the  eminentia  teres,  immediately  above 
the  acoustic  strise.  The  nucleus  is  covered  by  the  ependymn  of  the  fourth  ven- 
tricle. It  is  iKirdcred  on  itit  inferior,  inner,  and  upper  sides  by  the  first,  second, 
and  third  portions  of  the  facial  nerve.  The  root  fibres  leave  the  nucleus  and 
become  united  at  the  outer  side  of  the  posterior  longitudinal  fasciculus  into  a 
numlier  of  butidlctt  (Bnice).  The  connections  of  the  sixth  nucleus,  according 
to  Bruce,  are  somewhat  as  follows :  With  the  second  part  of  the  root  of  the 
&cial  nerve  and  the  segment  of  the  thinl  nerve  nucleus  supplying  the  in- 
temal  rectus,  with  the  superior  olive,  with  the  auditory  nucleus  and  with  the 
cortex  of  the  opposite  cerebral  hemisphere,  and  prol^bly  also  with  that  of 
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the  same  side.  Clinical  investigationB  seem  to  show  that  the  sixth  nerve 
nucleus  is  the  centre  of  conjugate  lateral  deviation.  (See  page  787.)  The 
olive  has  also  been  Buppoeed  to  contain  this  centre. 

The  nerve  pierces  the  dura  mater  on  the  basilar  surface  of  the  sphenoid 
bone,  passes  through  the  posterior,  or  clinoid  process,  enters  the  cavernous 
sinus,  and  finally  reaches  the  orbit  through  the  sphenoidal  fissure  between 
the  two  heads  of  the  external  rectus.  It  receives  nUunente  from  the  carotid 
and  cavernous  plexus  of  the  sympathetic,  trom  Meckel's  ganglion,  and  from 
the  ophthalmic  nerve.' 

Clinical,  experimental,  and  anatomical  data  seem  to  show  that,  although 
the  frontalis  and  orbicularis  palpebrarum  receive  their  peripheral  nerve  sup- 


Sislnal  uclioD  Uirough  the  cerebral  ult,  lo  ibon  tbe  nuElei  of  tbe  ocul&r  nenei  In  tbe  floor  of 
the  aqueduct  of  BflTlue  and  tbe  tbnrtb  Tetilrlcle,  aad  tbe  course  of  tbe  Derre*  lo  tbalr  exit,  Tbi 
varloni  smnpa  of  cells  from  whlcb  tbe  tblnl  nerreatlsea  are  Men,  RS,  red  Docleoiof  toKinentDiD; 
L,  lemnlBciu  (K11B017  (net) ;  C  C,  mobir  tnct  In  the  cmi  Cerebri  aeen  to  Intrene  the  pons  and 
eater  tbe  anterior  pyramid  of  tbe  medulla.   (Stars.} 

ply  from  the  facial  nerve,  they  are  really  eye-muscles.  They  are  designated 
the  oenlo-Jacial  group,  and  their  central  innervation,  according  to  Mendel,  is 
the  oculo-motor  nucleu><,  connected  with  the  facial  through  the  posterior 
longitudinal  fasciculus. 

It  will  thus  be  seen  that,  in  general  terms,  the  cell  groups  constituting  the 
nuclei  of  the  nen'es  governing  the  ocular  muscles  lie  in  the  gray  matter  of 
the  floor  of  the  aqueduct  of  Sylvius  and  of  the  fourth  ventricle,  the  major 
gathering  being  beneath  the  corpora  quadrigemina.     (Fig.  263.) 

Physioloqicai.  Action  of  the  Ocular  Muscles.  The  actions  of  the 
ocular  muscles  are  reckoned  from  what  is  known  as  the  primary  poitUion 
of  the  globe.  The  eves  occupy  tliis  position  when  they  are  directed  straight 
forward,  the  head  being  held  erect,  and  a  distant  object  situated  in  the  mediui 
line  of  the  visual  plane  is  observed  with  practically  parallel  visual  lines. 
Positions  of  the  eyes  other  than  these  nre  called  lecotulary  potition*. 

It  is  customary  to  separate  the  six  muscles  which  control  the  movements 
of  the  eyeballs  into  three  jiairs,  namely,  the  interims  and  extemus,  which 
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control  the  horizontal  movements  or  rotations ;  the  superior  rectus  and  infe' 
rior  oblique,  which  control  the  upward  movements,  and  the  inferior  rectus 
and  superior  oblique,  which  control  the  downward  movements.  Movement 
of  the  eyeball  upward  and  inward  is  performed  by  the  superior  and  internal 
rectus  acting  witn  the  inferior  oblique ;  downward  and  inward  by  the  inferior 
and  internal  rectus  acting  with  the  superior  oblique ;  upward  and  outward 
by  the  superior  rectus  and  external  rectus  acting  with  the  inferior  oblique ; 
and  downward  and  outward  by  the  inferior  and  external  rectus  acting  with 
the  superior  oblique.  The  first  series  of  actions,  comprising  the  horizontal 
and  vertical  movements,  are  the  ones  of  chief  interest  in  the  ordinary  diag- 
nosis of  the  ocular  palsies,  and  it  has  not  been  considered  necessary  in  these 
pages  to  describe  the  obliquity  of  the  double  images,  which  is  also  present  in 
diagonal  movements  when  there  is  paralysis  of  one  or  more  muscles. 

Under  normal  conditions  there  is  co-ordination  in  the  movements  of  the 
eyes,  one  eyeball  being  associated  in  its  movements  with  those  of  its  fellow. 
If  these  associated  inovemerds  regulated  by  equal  impulses  from  the  co-ordinat- 
ing centre  did  not  exist,  single  vision  would  not  be  possible,  for  the  two 
images  of  an  object  could  not  fall  upon  corresponding  parts  of  the  retinae. 

In  order  to  test  the  extent  of  the  movements  of  the  eyes  in  various  direc- 
tions, or  i\ie  field  of  fixation,  the  limit  of  the  excursion  of  the  eye  in  four  chief 
directions  may  be  measured.  This  amounts  in  the  vertical  and  horizontal 
directions  to  90°. 

Paralysis  of  the  External  Ocular  Muscles.  Certain  general 
symptoms  are  common  to  paralysis,  or  paresis,  of  the  external  ocular  muscles. 

(General  Symptoms  of  Paralysis  of  the  External  OctQar  Muscles.  These 
may  be  summed  up  as  follows : 

1.  Diplopia,  owing  to  the  failure  of  images  of  an  object  to  fall  upon  cor- 
responding points  of  the  retina),  and  which  increases  as  the  object  is  moved  to 
the  side  of  the  paralyzed  muscle. 

2.  SirabismitSj  which  may  be  manifest  only  in  complete  cases,  or  only 
appear  when  attempt  is  made  to  move  the  eye  in  the  direction  of  the  action 
of  the  palsied  muscle.     Sometimes  it  results  from  secondary  contractures. 

3.  Primary  deviation,  or  limitation  of  movement  of  the  eye  in  the  direc- 
tion of  the  action  of  the  affected  muscle.  Therefore  this  is  always  in  a 
direction  opposite  to  the  action  of  the  muscle. 

4.  Secondary  deviaiion,  or  the  deviation  of  the  sound  eye,  while  the  affected 
eve  attempts  to  regard  an  object.  This  secondary  deviation  is  always  greater 
than  the  primary  deviation,  because  the  same  degree  of  nervous  impulse 
passes  from  the  centre  to  the  muscles  of  the  affected  eye  and  to  those  of  the 
unaffected  associate ;  the  former  requires  an  abnormally  great  impulse  to 
stimulate  its  movement,  and  hence  the  latter  is  over-excited,  causing  an  ex- 
cessive movement. 

5.  Fake  projection  of  the  field  of  vision,  or,  in  other  words,  an  inaccurate 
estimation  of  the  position  of  an  object  which  is  situated  in  such  a  portion 
of  the  visual  field  thai  it  requires  an  effort  on  the  part  of  the  affected  muscle 
to  turn  the  eye  toward  it. 

6.  Vertigo,  When  both  eyes  are  open  this  depends  upon  the  diplopia. 
If  the  unaffected  eye  is  closed,  it  depends  upon  an  erroneous  localization  of 
objects  in  the  field  of  vision. 

7.  Altered  carriaae  of  the  head,  which  depends  upon  the  impulse  of  the 
patient  to  turn  his  nead  in  that  direction  in  which  he  is  least  troubled  by  the 
double  images. 

Varieties  of  Diplopia,  According  to  the  relation  which  the  double  images 
bear  to  the  eyes,  there  are  two  varieties  of  diplopia,  simple  or  homonymous, 
and  crossed  or  heteronymous  diplopia.     The  former  is  present  if  the  right. 
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image  pertains  to  the  right  eye,  and  the  left  image  to  the  left  eje,  and  the 
latter,  if  the  reverse  is  true.  The  image  seen  by  the  unaffected  eye  is  termed 
the  true  image;  that  seen  by  the  affected  eye,  the  false  image.  If  the 
two  images  are  on  a  horizontal  line,  there  is  lateral  diplopia;  if  there  is 
vertical  displacement  of  the  double  images,  vertical  diplopia.  Certain  rules 
in  regard  to  diplopia  in  cases  of  recent  external  ocular  muscle  palsy  should 
be  remembered,  namely : 

1.  Diplopia  is  most  marked  and  sometimes  only  noticeable  when  the 
patient  turns  his  eyes  in  a  direction  which  requires  an  action  of  the  afiected 
muscle,  while  if  the  eye  moves  in  such  direction  that  the  paralyzed  muscle 
is  not  concerned,  diplopia  is  absent. 

2.  The  image  which  belongs  to  the  affected  eye  is  projected  in  the  direc- 
tion toward  which  the  paralyzed  muscle  normally  rotates  the  eye. 

3.  The  relative  distance  of  the  double  images  increases  when  the  eyes  are 
turned  in  the  direction  of  the  action  of  the  paralyzed  muscle,  or,  in  other 
words,  that  image  is  false  and  belongs  to  the  affected  eye  which  in  the  region 
of  diplopia  moves  faster  than  a  moving  test-object,  for  example,  a  candle 
flame. 

Special  Symptoms.  The  most  important  symptoms  peculiar  to  paralysis 
of  the  ocular  muscles  are  summarized  in  the  following  paragraphs.  It  is 
supposed  that  the  right  eye  is  affected  and  that  the  signs  of  complete  or  nearly 
complete  palsy  are  present. 

A  FlO.  264.  B 


A,  position  of  imiiges  in  paralysis  of  the  left  external  rectus,  and  B,  in  paralysis  of  the  right  ex- 
ternal rectus.    The  false  image  is  drawn  in  outline  *.  the  true  image  shaded.    (Modified  fh>m  Pucbs.) 

1.  External  Rectus.  Homonymous  diplopia,  the  images  being  side  by  side 
and  parallel  when  the  eyes  are  directea  on  a  horizontal  level,  the  distance 
between  them  widening  as  the  test-object  is  moved  to  the  right ;  convergent 
strabismus,  increasing  as  the  object  is  moved  to  the  right,  and  limitation  of 
movement  in  this  direction ;  inward  secondary  deviation  of  the  sound  eye ; 
false  projection  of  the  field  of  vision  to  the  right  side,  and  turning  of  the 
face  toward  the  right  or  affected  muscle.    (See  Fig.  264  b.) 

A  Fio.  265.  B 


A,  position  of  the  images  in  paralysis  of  the  left  internal  rectus,  and  B,  in  paralysis  of  the  right 

internal  rectus. 

2.  Internal  Rectus.  Crossed  diplopia,  the  images  being  side  by  side  and 
parallel  if  the  eyes  are  directed  on  a  horizontal  level,  the  distance  between  them 
widening  as  the  test-object  is  moved  to  the  left ;  divergent  strabismus,  which 
increases  as  the  eye  attempts  to  follow  an  object  moved  to  the  left,  and  limi- 
tation of  movement  in  this  direction ;  outward  secondary  deviation  of  the 
sound  eye ;  fake  projection  of  the  visual  field  to  the  left,  and  rotation  of  the 
face  towanl  the  left  or  affected  muscle.     (Fig.  265  b.) 
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3.  Superior  Rectus.  Crossed  diplopia  in  the  upper  field,  the  images  bein^ 
one  above  the  other,  the  ima^  of  the  affected  eye  higher  than  its  fdlow  and 
inclined  to  the  left,  and  the  distance  between  them  widening  as  the  test-object 
is  moved  upward  and  to  the  right ;  downward  strabismus,  which  increases 
when  the  eye  attempts  to  follow  an  object  moved  upward,  and  limitation  of 
movement  in  this  direction ;  upward  secondary  deviation  of  the  sound  eye ; 
false  projection  of  the  visual  field  too  high,  and  upward  direction  of  the  face. 
(Fig.  266  B.) 

A  Fio.  266.  B 


A,  poeition  of  images  in  paralysis  of  left  superior  rectus,  and  B.  in  paralysis  of  right  superior  rectus. 

4.  Inferior  Oblique,  Homonymous  diplopia  in  the  upper  field,  the  images 
bein^  one  above  the  other,  the  imase  of  the  affected  eye  being  higher  than 
its  fellow  and  inclined  to  the  right,  the  vertical  distance  between  them  widen- 
ing as  the  test-object  is  moved  upward  and  to  the  left ;  downward  and  inward 
direction  of  the  affected  eye,  most  marked  when  the  eyes  attempt  to  follow 
an  object  moved  upward  and  outward,  with  limitation  of  movement  in  this 
direction ;  upward  and  inward  secondary  deviation  of  the  sound  eye ;  false 
projection  of  the  visual  field  too  far  upward,  and  turning  of  the  face  upward 
and  toward  the  left.     (Fig.  267  b.) 

A  FXO.  267.  B 


A,  position  of  images  in  paralysis  of  left  inferior  oblique,  and  B,  in  paralysis  of  right  inliBrior 

oblique. 

5.  Inferior  Rectus,  Crossed  diplopia  in  the  lower  field,  the  images  being 
one  above  the  other,  the  image  of  tne  affected  eye  being  lower  than  its  fel- 
low, and  inclined  to  the  right,  and  the  distance  between  them  widening  as  the 
test-object  is  moved  downward  and  to  the  right ;  upward  strabismus,  which 
increases  when  the  eye  attempts  to  follow  an  object  moved  downward,  with 

A  no.  268.  B 


A,  position  of  images  in  paralysis  of  left  inferior  rectus,  and  B,  in  paralysis  of  right  inferior  rectus. 

limitation  of  movement  in  this  direction ;  downward  and  outward  secondary 
deviation  of  the  sound  eye ;  false  projection  of  the  visual  field  too  far  down- 
ward, and  turning  of  the  face  downward  and  to  the  right.     (Fig.  268  b.) 
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6.  Superior  Oblique.  Homonjrmoiis  diplopia  in  the  lower  field,  the  ima^ 
being  one  above  the  other,  the  image  of  the  affected  eye  being  lower  than  its 
fellow  and  inclined  to  the  left,  the  vertical  distance  between  them  widening 
as  the  test-object  is  moved  downward  and  to  the  left ;  upward  and  inward  direc- 
tion of  the  affected  eye,  especially  when  the  eye  attempts  to  follow  an  object 
moved  downward  and  outward,  and  limitation  of  movement  in  this  direction ; 
downward  and  inward  secondary  deviation  of  the  sound  eye ;  false  projectiiHi 
of  the  visual  field  too  far  downward,  and  inclination  of  the  face  aownward 
and  to  the  left.     (Fig.  269  b.) 

A  FlO.  269.  B 


A,  podtton  of  images  iu  paralysiB  of  left  superior  oblique,  and  B,  In  paralysis  of  right  supeilor 

oblique. 

7.  Oculo-motor  (third  nerve)  Paralysis.  Crossed  diplopia ;  divergent  stra- 
bismus and  limitation  of  movement  in  all  directions  except  outward  and 
slightly  downward;  outward  secondary  deviation  of  the  sound  eye;* false 
projection  of  the  visual  field  to  the  inner  side,  and  inclination  of  the  face  to 
the  right,  the  chin  being  tipped  upward ;  in  addition,  ptosis,  medium  dilata- 
tion of  the  pupil,  and  paralysis  or  accommodation. 

Method  of  Examination.  In  complete  paralysis  the  strabismus  and  the 
limitation  of  movement  of  the  paralyzed  muscle  are  sufficient  to  identify 
the  affected  organ.  In  paresis,  however,  a  diagnosis  must  be  based  upon  a 
study  of  the  double  images.  The  patient,  therefore,  is  seated  four  or  five 
metres  from  the  test-object,  which  is  usually  a  candle-flame,  and  one  eye  is 
covered  with  a  piece  of  red  glass.     This  distinguishes  the  flames. 

The  lighted  candle  is  then  moved  from  the  median  line  horizontally  to  the 
right  ana  to  the  left,  and  the  relative  positions  of  the  images  noted.  In  like 
manner  it  is  moved  upward  and  downward  and  the  same  observation  re- 
corded. According  to  the  rules  already  given  under  diplopia  (see  page  778) 
the  false  image,  and  consequently  the  affected  eye,  can  usually  be  deter- 
mined, and,  by  a  process  of  exclusion,  the  paretic  muscle.  Many  tables  have 
been  constructed  to  aid  the  memory  in  this  respect.  The  following  is  very 
useful  and  has  been  prepared  by  Dr.  F.  C.  Hotz  :* 

I.  Lateral  diplopia  indicates  paralysis  of  an  internal  or  an  external  rectus. 

1.  Homonymous  diplopia  inaicates  paralysis  of  an  external  rectus. 

a.  Images  separating  to  the  right  indicate  paralysis  of  the  extemus  of 
the  rieht  eye. 

b.  Images  separating  to  the  left  indicate  paralysis  of  the  extemus  of  the 
left  eye. 

2.  Crossed  images  indicate  paralysis  of  an  intemus. 

a.  Images  separating  to  the  right  indicate  paralysis  of  the  intemus  of 
the  left  eye. 

b.  Images  separating  to  the  left  indicate  paralysis  of  the  intemus  of  the 
right  eye. 

1  The  Diagnosis  of  Paralysis  of  tbe  Ocular  Muscles  by  the  Double-image  Test.    luiemaOoaal 
Clinics,  Yol.  iii.  fourth  series. 


IL  VntioMl  diplopia  in  the  upper  field  indicatee  paraljais  of  Uie  BUperior 
reetna  or  infoior  obuque. 

1.  HcunoDTmotu  images  indicate  paralyais  of  the  inferior  oblique. 

m.  Image  of  right  eye  lugher  meane  pwalyus  of  the  infbrior  oblique  of  the 
li^teje. 

i.  hoBgb  of  right  eye  lower  means  paralysis  of  the  inferior  oblique  of  the 

.  2.  CrosBed  imagee  indicate  paralyBis  of  the  8ui>erior  rectus. 

a.  Image  of  right  eye  higoei  means  paralyris  of  the  superior  rectus  of 
the  right  eye. 

b.  Image  of  right  eye  lower  means  paralysis  of  the  superior  rectus  of 
the  left  eye.' 

in.  Vertical  diplopia  in  the  lower  field  indicates  paraljrsis  of  the  inf^or 
rectus  or  superior  obhque. 

1.  Homonymous  images  indicate  paralysis  of  the  Buperi<nr  oblii^ue. 

a.  Image  of  the  right  eye  lower  means  paralywis  of  the  superior  oblique 
<rf  tbe  ri^t  eye, 

h,  Imue  of  the  right  eye  higher  means  paralysis  of  the  superior  oblique 
of  tbe  left  eve. 

2.  Cronood  images  indicate  paralyns  of  the  inferior  rectus. 

a.  Image  of  tl^  right  eye  lower  means  paralysis  of  the  inferior  rectus  of 
the  right  eye. 

b.  Image  of  the  right  eye  higher  means  paralyse  of  the  inferior  rectus 
of  the  left  eye. 

It  is  exceedingly  difficult,  however,  always  to  exactly  localize  the  afifected 
BDfldle,  a  difficulty  which  is  much  incressed  when  more  than  one  is  paretic, 
thepareuB  being  of  different  d^;rees. 

Varieties  of  Pabaltbes  of  the  Ocolak  MnecLEB.  Some  aathon  re- 
serve ^e  name  paralysis  for  thoee  cases  in  which  the  affection  is  unilateral, 
or  for  the  palsy  of  muscles  supplied  by  single  nerves,  and  opkthaluu^te^  fiw 
all  other  cases ;  but  as  Knies  points  out,  this  distinction  ie  not  always  main- 
tained with  accuracy,  and  hence  the  term  ophthalmoplegia  may  be  applied 
to  the  entire  group  of  eye-muscle  palsies.  According  to  Mauthner'  the  oph- 
thalmoplegias, as  well  as  the  single-muscle  palsies,  may  be  arranged  in  the 
foUowing  manner : 

Ophthalmoplegia  (Myo-paralyais.) 

I.  lutra-craniaJ. 

a.  Cerebral. 

1.  CorticaL 

2.  Nuclear. 

3.  Fascicular. 

b.  Basal. 
n.  Orbital. 
ni.  Peripheral* 

>  Die  Lebic  ron  Sen  AngeaiaiukellltimunKeD.  181*9.  p.  SIO. 
'  Collin*  md  Wilde  (Amer,  Jouro,   Med.  9cl..  N.  S,  toI.  cli.  p.  51"    " 
dMiton  wbicb  \a  mom  clabarate  &nd  h&§  laanj  polali  tocommcDd  1^ 

<b)  Conlco-peduDcQlar. 

(e)  Naelcst. 
ULI  l  M^'  !   "OPbtb.Imoplesaln 

1  I  pBterolBitrMWiluni 
1*.  t.  FtKratmecrlorol' 
H.  a.  Ptli^  at  enmnin 

((f)  H-"--- 
n.  BmI  ;      (b)  IL. , 

fJUgtm  of  jMdanelca. 
BodoQ  of  cvn ■■ 
RccIoD  ofapb 
UL  WM«i  {ineltidfnK  periphe; 
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Orbital  and  Peripheral  Palsies  op  the  Extra-ocular  Muscles. 
The  causes  residing  within  the  orbit  which  produce  paralysis  of  the  muscles 
(orbital  pakies),  are  chiefly  of  ophthalmological  interest,  namely,  cellulitis, 
tenonitis,  tumors,  hemorrhages,  n*acture,  and  affections  of  the  frontal  sinus 
and  adjacent  cavities. 

It  is  very  difficult  to  make  an  accurate  separate  classification  of  peripheral 
palsies.    In  fact  many  writers  are  content  with  the  separation  of  the  ocular 

Ealsies  into  the  central  and  the  peripheral,  meaning  by  the  latter  those  caused 
y  an  interruption  in  the  course  of  the  nerve-trunks  themselves,  and,  there- 
fore, including  orbital  and  basal  palsies. 

It  is  more  accurate,  however,  as  Mauthner  and  other  writers  have  pointed 
out,  to  call  those  cases  peripheral  which,  so  far  as  diagnosis  is  possiole,  are 
caused  by  influences  not  acting  in  the  orbit  or  at  the  base,  but  on  the  nerve 
within  the  muscle. 

Thus  rheumatism  probably  always  causes  a  peripheral  palsy,  and  the  ex- 
ternal rectus  is  the  muscle  most  usually  affected.  It  occurs  in  rheumatic 
subjects  after  exposure,  but  rarely  during  attacks  of  acute  articular  rheuma- 
rheutism.^  Mauthner  calls  attention  to  the  fact  that  many  cases  of  so-called 
matic  palsy  have  been  followed  years  afterward  by  tabes,  disseminated 
cerebral  sclerosis,  progressive  paralysis,  etc.,  and  may  be  looked  upon  as 
forerunners  of  such  afiections  under  certain  circumstances. 

Certain  palsies  of  the  external  rectus  are  probably  occasioned  by  simple 
neurasthenia,  and  hij?h  grades  of  insufficiency  of  the  same  muscle,  if  not  an 
actual  palsy,  result  from  uric-acid  diathesis,  gout,  and  similar  general  con- 
ditions. 

Diphtheria  may  also  occasion  a  peripheral  (as  well  as  nuclear)  palsr, 
andother  causes  are  to  be  found  in  diabetes,  influenza,  and  particularly 
certain  toxic  agents,  lead,  alcohol  (these  two  causing  a  neuritis),  gelse- 
mium,  conium,  chloral,  carbonic  acid,  and  spoiled  fish,  meats,  etc.  (ptomaine 
poisoning). 

Basal  Palsies  of  the  Extra-ocular  Muscles.  The  lesions  causing 
paralysis  of  the  ocular  nerves  by  affecting  them  in  their  course  at  the  base  of 
the  brain  may  be  briefly  summarized  thus :  Hemorrhage,  pachymenin^tis, 
meningitis,  both  simple  and  tubercular,  but  particularly  the  latter,  which 
sometimes  in  children  first  manifests  itself  by  sudden  convergent  strabismus 
and  diplopia;^  purulent  meningitis  and  localized  abscess,  for  example,  in 
connection  with  middle  ear  disease;  aneurism,  thrombosis,  and  other  diseases 
of  the  cavernous  sinus ;  arteritis  obliterans,  especially  syphilitic  disease  of  the 
basilar  arteries ;  tumors,  and,  finally,  those  conditions  which  Mauthner  (whose 
grouping  has  been  quoted)  has  called  essential  diseases  of  the  basal  branches 
of  the  motor  ocular  nerves :  neuritis,  gummatous  disease,  tuberculosis,  and 
gray  degeneration. 

Reverting  to  syphilis,  we  may  say  that  it  is  the  most  frequent  of  all  causes 
of  ocular  palsies,  constituting,  according  to  Alexander,  59.4  per  cent,  of  the 
cases.  It  may  cause  a  neuritis,  perineuritis,  inflammation  or  gummatous 
change  of  the  nerve-trunks  themselves,  or  originate  deposits  of  gumma,  or 
excite  a  periostitis  at  the  sphenoidal  fissure. 

According  to  the  region  affected,  the  sixth,  third,  or  fourth  nerves  may  be 
included,  the  oculo-motor  being  most  frequently  selected  by  syphilitic  disease. 
Generally  a  late  symptom,  and  occurring  usually  at  the  gummatous  stage  of 
the  disease,  syphilitic  oculo-motor  palsy  has  been  noted  as  early  as  the  sixth 
month  after  primary  infection,  particularly  in  the  form  of  ptosis.     It  should 

1  The  author  has  seen  one  such  case  in  the  Philadelphia  Hospital. 

*  Mauthner  states  that  he  has  seen  under  these  circumstances  a  pure  type  of  trochlear  paralysis. 
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be  reraembered  that  it  may  also  be  a  Bfiuptom  of  inherited  srphilis,  in- 
aUncn  of  this  character  having  been  recorded  by  Graefe,  Nettle^ip,  and 
Lawfitrd, 

Secukkent  OouLO-HOTOB  PAIU.LY8IB.  {ItUermiMng  paraiyntoftheoeuio- 
malor  nave,  sometimes  called  ephthabnopUgie  migraine— Gbsioot.')  This  is 
companUiTely  a  rare  auction,  which  may  be  classed  among  basal  palHce, 
aboat  forty  cases  having  been  recorded  in  medical  literature.'  According 
to  Darquio^s  collection,  the  diseese  attacks  the  female  sex  more  frequently 
'  S,  nineteen  times  in  twenty-eeveo  obeervatianB ;  but  Knapp  fincb 


the  two  sexes  affected  about  equally,  the  left  nerve  being  more  commonly 
involved  than  the  right.  It  generally  be^ns  at  an  early  period  of  life,  from 
the  second  month  to  the  fifth  year,  although  it  may  be^n  later,  and  in  rare 


1 8«e. 

The  symptoms  are  vi^ent  unilateral  headache,  lassitude,  nausea,  vomiting 
il^t  fover,  and  usually  complete  paralysis  of  the  third  nerve  on  the  same 
riiM  as  the  pain.    Unusual  symptoms  are  purulent  discharge  from  the  eye, 


nvelling  of  the  lids,  and  aniesthcsia  iu  the  distribution  of  the  trigeminus. 
A  concomitant  symptom  may  be  facial  paralysis,  and  in  some  cases  there  were 
recurring  attaclis  affectiEg  several  cranial  ner^-es.  A  similar  condition  of  the 
abduceus  has  been  descnocil  (Nieden,  Churcot),  and  the  fifth  haH  l)eeD  in- 
volved in  a  few  instonecx. 

The  attacks  may  come  in  periodic  crises,  and  tlie  diijcasc  may  last  from 
several  days  to  long  perio<la  of  time.  It  is  difficult  to  make  a  strict  classifi- 
cation, but  in  general  terms  it  may  be  stated  that  in  one  variety  there  is 
complete  recovery  of  the  paralyzed  muscles  during  the  interval,  while  in 
the  other  some  trace  of  the  affection  remains,  for  cxumjile,  a  ]uiretic  nmstle. 
In  several  cases  there  was  complete  recovery  in  the  mterval  between  the 

■  Set  article  b;  tarquler  entitled  "  Do  (^rtalnes  Panlysiei  KAcldlTsnieg  iIc  Is  trolilime  EMlre." 
AdiuIh  d'Ocallrtiqae.  Tome  ex.  Octohre,  1R9S,  p.  2bT,  Htid  a  ttiurniiRb  analysl*  of  tlie  caaea  by  Pblllp 
Caonts  Knapfi,  Id  tbe  Btaton  Medical  Bud  Surgical  Journal.  September  'U.  ISM,  whoae  aitlcle  baa 
be«D  fteelr  quoted  In  tbe  (oIIowIdb  paragrapb. 
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earlier  attacks,  but  increasing  paralysis,  amounting  in  two  instances  to  com- 
plete paralysis,  in  the  interval  between  the  later  attacks.^ 

The  pathology  is  uncertain,  but  the  evidence  goes  to  show  that  it  is  a  basal 
disease,  for  example,  a  meningitis,  although  it  has  been  ascribed  to  hvsteria, 
and  also  to  nuclear  lesion,  but  to  the  latter  apparently  without  good  cause. 
Knapp  says  "the  most  tenable  hypothesis  is  that  recurrent  oculo-motor 
paralysis  is  due  to  some  vascular  change,  inflammatory  or  (edematous,  in  a 
focal  lesion  involving  the  root  of  the  third  nerve."  In  three  autopsies  thus 
far  reported  they  were  lesions  of  the  nerve  at  its  exit  in  front  of  the  pons. 

Cerebral  Extra-ocular  Palsies.  Paralyses  of  the  extra-ocular  muscles 
having  a  cerebral  origin  result  from  lesions  degenerative,  inflammatory  or 
hemorrhagic,  aflecting  the  cortex  of  the  brain,  the  cortico-peduncular  region, 
the  nuclei  of  the  nerves,  or  the  nuclear  fibres. 

Certain  experiments  indicate  that  there  exist  centres  in  the  cortex  {cortical 
centres)  controlling  the  movements  of  the  ocular  muscles,  and  theoretically  a 
lesion  in  such  situation  would  be  followed  by  paralysis  of  the  ocular  move- 
ments under  its  control.  Risien  KusselP  believes,  as  the  result  of  elaborate 
experimentation,  that  all  the  movements  of  the  eyeball  are  represented  in  the 
cerebral  cortex  and  not  only  the  lateral  movements.  From  pathological  in- 
vestigations it  has  been  assumed  that  certain  isolated  paralyses  of  the  levator 
producing  the  symptom  of  ptosis  are  of  cortical  origin.* 

A  lesion  not  affecting  the  cortex,  the  nuclei  proper,  the  ner\'e-trunk  at  the 
base  of  the  brain,  or  its  distribution  in  the  orbit  and  the  muscles  themselves, 
followed  by  paralysis  of  ocular  movements,  could  be  situated  only  in  the  region 
which  connects  the  cortical  centre  with  the  nuclear  origin.  These  palsies, 
which  might  be  inferred  from  concomitant  symptoms,  may  be  called,  accord- 
ing to  Mauthner,  fascicular  paralyses,  just  as  those  which  have  been  described 
in  the  previous  paragraph  may  be  denominated  cortical  palsies. 

Ophthalmoplegia.  Systematic  writers  have  particularly  reserved  for 
that  class  of  paralysis  of  the  orbital  muscles  due  to  disease  of  the  nuclei  of 
the  third,  fourth,  and  sixth  nerves  the  name  ophthalmoplegia  or  miclear 
paralysis. 

As  has  already  been  stated,  the  term  ophthalmoplegia  may  with  perfect 
propriety  be  used  to  describe  all  of  the  ocular-muscle  palsies,  although  it  is  fre- 
quently restricted  by  writers  to  the  class  just  referred  to.  It  w^as  first  em- 
ployed by  Brunner,  and  later  by  Von  Graefe,  who  recorded  a  characteristic 
example  of  the  disease  under  the  term  progressive  ophthalmoplegia.  Jona- 
than Hutchinson  introduced  the  names  ophthalmoplegia  externa  and  ophthal- 
moplegia internay  meaning  by  the  former  a  symmetrical,  progressive  paralysis 
of  the  external  ocular  muscles,  in  contrast  to  non-symraetricial,  single  muscle 
palsies,  and  by  the  latter  paralysis  of  the  intra-ocular  muscles  (iris  and  ciliary 
body),  which  he  believea  to  be  due  to  disease  of  the  lenticular  ganglion. 
This  distinction,  however,  is  not  now  maintained,  because  the  two  sets  of 
muscles  may  be  affected  in  the  same  case,  the  symmetrical  character  of  the 
palsy  does  not  always  exist,  and  Mr.  Hutchinson's  idea  of  the  pathology  of 
the  internal  palsies  is  not  correct.  Collins  and  Wilde  {loc.  eit.)  have  found 
when  palsy  of  either  the  iris  or  ciliary  muscle  coexisted  with  extra-ocular 
paralysis  it  was  more  frequently  the  former — 31  cases  among  34. 

1  The  author  has  studied  one  remarkable  case,  also  seen  bv  Dr.  Dercum,  which  began  at  one  and 
one- half  years,  with  complete  right  oculo-motor  palsy.  The  branch  supplying  the  levator  recoT- 
ered;  the  rest  of  the  branches  remained  paralyzed.  From  the  time  of  the  original  attack  until 
the  twenty-ninth  year  there  were  numerous  crises,  with  the  typical  symptoms  which  have  been 
described,  always  resulting  in  recurrence  of  the  ptosis.  Finally,  a  violent  attack  occurred,  the  ptods 
recurred,  but  has  never  dlsapi^eared ;  in  other  words,  there  1b  now  permanent  oculo-motor  palsy. 
(See  Fig.  270.) 

«  Journal  of  Physiology,  nm,  voL  1,  xvii. 

*  This  subject  is  referred  to  again  on  p.  789. 
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Ophthalmopl^a,  as  ordinarily  defined,  may  be  divided  into  aeule  ophthal- 
awpleffia,  or  acute  nuclear  palsy,  and  into  chronic  ophthalmoplegia,  or  chronic 
nueJear  palsy.  When  it  so  happens  that  the  intra-ocular  muscles  alone 
are  aflfected,  there  is  no  obiectioo  to  the  term  ophthalmoplegia  interna 
(iaterior  ophthalmoplegia,  either  complete  or  incomplete,  unilateral  or  bilat- 
eral), if  it  IB  understood  that  it  doee  not  necessarily  refer  to  a  special  disease. 
When  the  external  muscles  are  alone  aifected,  in  tike  manner,  external  oph- 
thabnopUgia  (ophthalmople^a  exterior,  complete  or  incomplete,  unilateral  or 
t»lateral)  is  utilized.  When  both  sets  are  affected  ophthalmoplegia  univerea, 
or  total  ophthalmoplegia,  is  the  term  emploj'ed,  synonymous  with  complete 
bilateral  inward  ophthalmoplegia  of  Dufour.' 

Acute  ophthalmoplegia,  or  acute  nuclear  paUy,  is  characterized  by  rt^id 
paralysb  of  all  the  ocular  muscles,  often  associated  with  fever,  vomiting,  and 
convnldons.  Dufour  classifies  27  of  these  cases  among  220  examples  of  oph- 
thalmoplegia.    In  the  severest  type  they  usually  have  been  quickly  fatal. 


and  have  oecured  with  hemorrhage  into  the  region  of  the  nuclei  (apoplexy), 
or  ail  All  acute  hemorrhagic  polioencephalitis  ou  the  floor  of  the  fourth  ven- 
tricle and  aqueiluct,  the  primary  cause  being  tuberculosis,  syphilis  (?)  ptomaine 
toxiemia,  or  puisoning  from  alcohol  or  sulpluiric  acid.  A  less  fetal,  or  even 
benign,  tyijc  ((>7  among  220— Dufour)  may  occur  under  the  influence  of  in- 
juric,  ana  certain  poii*oua — for  example,  nicotine,  lead,  and  carbonic  acid 
(Knapp),  or  result  from  constitutional  diseus&s  ((lialietes,  svphilis,  epidemic 
influenza). 

It  is  proluible  that  some  uf  the  cases  of  diphtheritic  paralysis  of  the  exter- 
nal ocular  mii.'jcles  are  nuclear  in  type.  Independently  of  the  common 
cycloplegia  of  this  disuse  (see  p.  801),  there  may  be  paralysis  of  a  single 
external  ocular  muscle,  most  fre<|uently  the  external  rectus,  but  also  the 
superior  oblique  and  the  iutcnial  recti,  or  paralysis  of  both  external  recti, 
or,  finally,  paralysis  of  all  the  ocular  muscles.     In  Mcudel's  case  of  com- 

tilele  ophthalmoplegia  externa  he  believed  the  condition  to  be  due  to  capil- 
ari"  hemorrhages  (central),  as«K;iated  with  u  primary  peripheral  neuritis. 
Acute  ophthalmoplegia  may  be  associated  with  acute  poliomyelitis,  with 
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bulbar  palsy,  or  with  fiK-ial  puralysis.  It  laay  W  coafouuded  with  hd  acnte 
peripherul  neuritis  of  the  orbital  ner%'es,  but,  na  Swanzy  pi)int«  nut,  there 
would  then  he  an  absence  of  the  concomitant  symptoms  reforable  to  iutm- 
cranial  origin. 

Chroni-c  ophthalmoplegia,  or  ckronie  nuclear  palsy,  is  characterized  by  [om 
of  powor  in  one  or  more  eye  muscles,  which,  at  first  slight,  gradually  incmses 
and  spreads  until  every  muscle  is  paralyzed,  although  the  levator  may  escape 
partially,  and,  indeed,  ptosis  may  l)e  absent.  Two  chief  forms  are  dislinguisn- 
able,  a  utationary  and  a  progreeghe,  the  difference  in  their  clinical  characters 
depending  on  the  lact  that  in  the  former,  aRer  a  certain  development  of 
T)aUy,  usually  symmetrical,  the  process  comes  to  a  standstill,  while  in  the 
latter  it  la  truly  progressive,  as  before  stated,  until  all  musclea  are  involved. 
The  disease  is  not  alwayssymmetricaWit  may  be  unilateral),  and  the  diplopia, 
early  present,  usually  disappears  in  the  later  stages.    The  disease  d«{>end» 

Fio.  272.  no.  m. 


upon  atrophy  or  degeneration  of  the  nuclei  of  the  thini  and  fourth  nerves, 
and  also  the  correlated  nucleus  of  the  sixth,  and  occurs  ( 1 )  as  a  sequel  of  an 
acute  ophthalmoplegia,  the  lesions  of  which  have  failed  to  clear  up,  or  huvr 
nroduced  chronic  degenerative  changes ;  (2 )  ai?  a  congenital  (oecasioually 
hereditary)  aAection,  u.iually  in  the  Ibnn  of  bilateral  ptonis,  with  delicictit 
power  in  the  superior  recti ;  (3)  as  an  acfjuired  altection  in  children  (with 
whom  it  la  more  serious),  or  in  adults,  preference  being  given  to  the  male 
Bex ;  (4)  in  association  with  locomotor  alasia,  paretic  dementia,  prognvsive 
muscular  atrophy,  chronic  bulbar  [taralysis,  diasemiuated  w^lenisis.  and 
atrophy  of  the  optic  nerve,  and  in  connection  with  palsy  of  the  oculo-ixrial 
group.'     (See  page  7T6, ) 

It  is  often  difficult  to  ascribe  the  condition  to  an  exact  cause,  though  in 
many  instances  constitutional  syphilis  can  be  demonstrated,  and  in  other  oases 
a  tutercular  proc«w.    It  is  essentially  chronic,  and  nmy  Inst  for  many  yeOTT. 

'  Sev  CUM  by  Uugbllngi  Juluoii.  tAncei,  Jul^  ift.  issB. 
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If  the  anterior  cell  group  (anterio]>lateral  nucleus  of  Darkschewitsch)  of 
the  third-nerve  nucleus  escape  (which  is  not  necessarily  the  case),  the  intra- 
oeular  muscles  (iris  and  ciliary  muscle)  are  unafiected,  and  there  is  strong 
praBumptive  evidence  that  a  chronic  paralysis  of  the  external  ocular  mus- 
des  is  nuclear  in  origin,  but  it  is  not  a  characteristic  sign.  Dammron  (quoted 
by  Siemerling)  has  recorded  a  case  due  to  peripheral  neuritis,  the  nuclei 
faeing  unaflbfSed,  with  preservation  of  accommodative  power  and  the  pupil- 
lary reflexes,  and  Groldzieher^  has  described  a  child  with  complete  opnthal- 
mopl^fia  externa,  without  changes  in  the  power  of  accommodation  or  iris- 
movements,  due  to  tumor  of  tne  corpora  quadrigemina.  There  were  no 
obvious  changes  in  the  nuclear  area  (the  microscope  was  not  utilized). 
Siemerling  concludes  that  nuclear  disease  may  be  inferred  from  ophthal- 
moplegia externa,  if  it  is  not  maintained  that  nuclear  palsy  mud  manifest 
itsdf  as  an  external  ophthalmoplegia. 

Nuclear  ophthalmoplegia  may  be  closely  simulated  by  the  ocular-muscle- 
symptoms  of  pontine  tumors,  by  patches  of  softening  or  sclerosis,  with  over- 
^btention  of  the  Sylvian  aqueduct,  but,  as  Swanzy  remarks,  these  are  not  true 
nuclear  palsies,  ana  must  be  difierentiated  by  concomitant  symptoms. 

Accoraing  to  Siemerling,'  the  pathological  states  undei  lying  progressive 
paralysis  of  the  ocular  muscles  may  reside  in  : 

1.  "Nuclear  disease  (disappearance  of  the  ganglion  cells),  with  participa- 
tioii  of  the  nerves  to  thdr  termination  in  the  muscle. 

2.  Degeneration  of  the  muscles  and  of  the  nerve-trunks,  with  intact  nuclei. 

3.  Interruption  of  the  conducting  power  of  the  intra-meduUary  roots  on 
aoooont  of  sclerotic  foci,  with  intact  muscles,  nerve-trunks,  and  nudeL 

Conjugate  Lateral  Paraltbis.  If  the  e^es  are  tumeid  from  a  mid-posi- 
tion, with  practically  parallel  visual  axee^  to  nx  an  object  on  mther  side,  the 
lateral  movement  is  accomplished  in  obedience  to  an  impulse  coming  irom  the 
cortex,  and  causing  synchronous  action  of  the  external  rectus  of  one  eye  and 
of  the  internal  rectus  of  the  other.  (See  page  775.)  The  pathway  of  this 
impulse  is  from  the  cerebral  cortex  to  the  sixth-nerve  nucleus,  thence,  via 
the  posterior  longitudinal  fasciculus,  it  crosses  to  the  opposite  side  and  passes 
to  tne  nucleus  of  the  third  nerve.  Lesions  interfering  with  this  movement 
beget  a  symptom  to  which  the  name  conjugate  lateral  paralysis  is  given,  and 
may  be  situated  in  the  cortex,  corona  radiata,  or  mtemal  capsule,  i,  e., 
above  the  nuclei ;  or  in  the  pons,  i.  6.,  in,  and  in  the  neighborhood  of,  the 
nuclei. 

Although  we  know  that  stimulation  of  the  middle  portion  of  the  frontal 
lobe  causes  turning  of  the  eyes  to  the  opposite  side  and  that  stimulation  in 
the  visual  area  in  the  occii)ital  lobe  causes  the  same  movement,  but  in  an 
opposite  direction,*  we  also  know  that  conjugate  movement  is  possible  from 
stimulation  almot^t  anywhere  in  the  cortex,  or,  in  other  words,  that  the  cor- 
tical centre  for  conjugate  deviation  is  unknown.  Moreover,  wherever  it 
exists,  it  is  readily  affected,  and  consequently  conjugate  deviation  may  often 
be  a  distant  symptom,  and  is  likely  to  occur  with  cortical  lesions,  diversely 
placed. 

Conjugate  deviation  is  a  common  symptom  in  ^ross  lesions  of  the  cere- 
brum (apoplexy),  and  often  is  transitorj'  (occ&fjionally  permanent),  the  eves 
being  tume<l  to  the  side  opposite  to  the  palsy  (Prevost'a  symptom),  for 
example,  in  a  left  hemiplegia  there  is  left  conjugate  lateral  palsy  (i.  e,,  paral- 
ysis of  the  lateral  moving  power  of  the  left  external  rectus  and  right  internal 

I  Central bl.  f.  prakt  Augrcnheilk..  Febniary,  1898. 

>  ArchlT  t  Piycbiatrie  und  NervenkrankbeiteD,  1801,  Bd.  xxii.  Suppl.  Ilefl. 
*  Consult  Eye  ParalysU  by  Jobn  A.  Jefnies,  Boat.  Med.  and  Surg.  Journ.,  Oct.  20  and  27. 1892.    Tbis 
article  baa  been  uUlixed  in  the  preparation  of  tbis  section. 
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rectus),  the  eyes,  by  the  action  of  the  unaffected  right  external  rectus  and  left 
internal  rectus  being  turned  to  the  right.  If  the  lesion,  similarly  placed,  is 
an  irritative  one,  the  deviation  is  in  exactly  the  opposite  direction.  Al- 
though the  eyes  have  lost  the  power  to  make  a  movement  to  one  or  the  other 
side,  the  directing  power  of  the  muscles  may  be  unimpaired  when  they  exer- 
cise their  function  in  a  different  association,  e.  g.,  in  the  act  of  convergence ; 
hence,  there  is  palsy  of  movement  and  not  of  the  muscles  supplied  by  a 
given  nerve. 

If  the  sixth-nerve  nucleus  in  the  pons  is  destroyed  by  a  lesion  there  is 
conjugate  lateral  paralysis  of  the  same  side  and  conjugate  deviation  to  the 
opposite  side,  because  the  abducens  supplies  the  external  rectus  of  its  own 
side  and  partly  the  internal  rectus  of  the  opposite  side.  Should  the  lesion 
be  an  irritative  one,  the  deviation  is  in  an  exactly  contrary  direction.  Thus 
it  is  evident  that  the  conjugate  lateral  paralysis  caused  by  cerebral  lesions 
and  by  pontine  lesions  produces  reverse  forms  of  conjugate  deviation.  Swanzy' 
records  this  in  the  following  tabular  manner : 

r     b    1  1    'on  •  I  ^destructive.     Eyes  turned  away  from  palsied  side. 

*  ( Irritative.     Eyes  turned  toward  convulsed  side. 

P     t'  o  1    *o     '  \  ^destructive.     Eyes  turned  toward  palsied  side. 

I  Irritative.     Eyes  turned  from  convulsed  side. 

Certain  other  varieties  of  conjugate  palsy  have  been  observed :  Complete 
conjugate  paralysis  (i*.  e.,  one  external  rectus  and  the  opposite  internal  rec- 
tus), so  that  neither  muscle  is  capable  of  motion  ;  the  eyes  turn  to  the  oppo- 
site side,  move  up  or  down,  but  cannot  pass  the  middle  line  toward  the  lesion. 
Lesions  occupying  an  area  in  the  pons  above  the  sixth  nucleus  or  immedi- 
ately below  and  in  front  of  it  have  oeen  followed  by  such  phenomena.  The 
same  condition,  except  that  the  internal  rectus  of  the  one  eye  was  normal 
in  convergence,  has  been  recorded  with  a  lesion  just  below  the  eminentia  teres 
and  in  the  upper  quarter  of  the  pons  (Mills).  The  facial  nerve  may  be  af- 
fected at  the  same  time.  Jeffries'  describes  two  other  conditions,  viz. :  (a) 
When  both  eyes  are  open,  the  eye  with  the  paralyzed  internal  rectus  will  not 
turn  in  for  objects  on  the  other  side  of  the  nose,  but  will  if  the  other  eve  is 
covered ;  and  (b)  the  internal  rectus  will  not  act  in  conjugate,  but  will  act 
in  near  vision,  the  external  rectus  being  normal.  Autopsies  do  not  explain 
these  differences  satisfactorily. 

In  conjugate  palsy  of  upward  or  downward,  but  not  of  lateral  movement, 
autopsies  have  revealed  a  lesion  at  the  posterior  part  of  the  third  nerve  nuclei. 
The  same  condition  has  been  recorded  by  Wernicke  in  disease  of  the  corpus 
striatum  and  of  the  optic  thalamus.  Palsy  of  the  upward  movement  of  both 
eyes,  without  involvement  of  the  levators,  may  be  caused,  as  in  Gowere's 
case,  by  a  lesion  (tumor)  on  the  middle  line  behind  the  corpora  quadrigem- 
ina,  damaging  these  slightly,  the  velum,  and  the  inferior  vermiform  process 
of  the  cerebellum. 

Finally,  we  may  have  loss  of  the  power  of  association  of  the  internal 
recti  in  near  visi(m  (i.  e.,  convergence),  although  the  ability  to  make  lateral 
movements  is  unimpaired.  Sometimes  the  power  of  accommodation  is  pre- 
served, but  convergence  is  lost;  usually  the  two,  normally  associated  to- 
together,  are  equally  affected.  Autopsies  do  not  explain  these  conditions, 
and  we  may  assume,  in  the  absence  of  hysterical(?)  states,  a  gross  lesion  affect- 
ing the  centres  for  convergence,  which  are  probably  separate  from  but  close 
to  those  for  accommodation. 

The  Ocular  Palsies  ;  Significance  of  Palsies  of  the  External 
Ocular  Muscli-^:?.     The  significance  of  the  palsies  depending  upon  orbital 

1  Diseases  of  the  Eye,  4th  ed.  >  Loc  dt. 


i 


DISEASES  OF  THE  CRANIAL  NERVES,  789 

and  peripheral  disease,  often  of  pure  ophthalmological  interest,  has  been 
sufficiently  detailed  in  the  classifications  which  have  preceded  (page  782). 
It  is  well  to  insist  with  John  Amory  Jeffiries,  however,  "  that  an  eye  paral- 
ysis, however  simple  it  may  seem,  demands  prompt  and  thorough  examination 
of  the  patient." 

(a)  Sixth  Nerve,  or  Abdveens  Palsy.  Abducens  paralysis  is  not  uncom- 
monly a  distant  symptom ;  in  fact,  as  has  been  pointed  out  by  several  authors, 
perhaps  owing  to  the  long  course  of  this  sixth  nerve  at  the  base  of  the  brain, 
this  pnenomenon  is  more  common  with  it  than  with  other  cranial  nerves, 
abducens  palsy,  according  to  Wernicke,  being  a  frequent  symptom  of  tumor 
of  the  cerebellum.     One  or  both  nerves  may  be  affected. 

Paralysis  of  the  sixth  nerve  occurring  at  the  same  time  with  a  hemi- 
plegia of  the  opposite  side  indicates  a  lesion  in  the  pons  on  the  same  side  as 
the  ocular  paralysis.  This  condition,  as  Mauthner  points  out,  is  rather  rare, 
at  least  pure  cases  of  it  are  uncommon ;  but  when  it  occurs  it  points  distinctly 
to  a  lesion  in  that  portion  of  the  pons  through  which  the  abducens  fibres 
pass,  therefore  a  fascicular  paralysis.  The  sixth  and  facial  nerves  may  be 
associated  in  a  palsy,  their  nuclei  being  in  close  proximity,  or,  indeed,  accord- 
ing to  some  authorities,  identical.  Abducens  palsy  occurring  as  a  distant 
symptom  with  cortical  hemiple^a  may  be  differentiated  from  one  which  is  a 
direct  symptom  of  pontine  lesion,  because  under  the  latter  condition  the 
paralysis  of  the  extremities  is  contra-lateral.  Complete  unilateral  paralysis 
of  the  sixth  nerve  is  nuclear  in  origin  when  the  associated  action  of  the  in- 
temus  is  also  destroyed,  but  may  be  basilar  from  the  pressure  of  the  products 
of  syphilitic  or  tubercular  disease  when  there  is  no  loss  of  the  conjugate  move- 
ments of  the  eyes  toward  the  side  of  the  lesion.  Complete  non-rheumatic 
palsy,  focal  lesions  being  excluded,  indicates  syphilis  in  adults,  but  tuber- 
cular disease  in  children  (Wood.) 

{h)  Fmirth  Nerve,  or  Trochlear^  Palmj,  Isolated  paralysis  of  the  fourth 
nerve  is  not  frequent.  It  is  recorded  twice  by  Collins  and  Wilde  among  116 
cases  of  ocular  palsy,  and  yet,  as  Mauthner  has  pointed  out,  the  purest  types 
of  trochlearis  paresis  may  occur  in  basilar  meningitis,  especially  in  children, 
and  not  only  from  basal  lesions,  but  in  the  form  of  a  fascicular  paralysis 
caused  by  the  pressure  of  an  intra-cerebral  lesion. 

As  a  focal  symptom  the  paralysis  is  still  more  uncommon.  Nieden  (quoted 
by  Swanzy)  found  this  paralysis  with  tumor  of  the  pineal  gland.  In  a  case 
presenting  symptoms  of  cerebellar  disease,  and  at  the  same  time  fourth-nerve 
palsy,  it  is  fair  to  assume,  according  to  Starr,  that  the  anterior  portion  of  the 
cerebellar  hemisphere  on  the  side  of  the  paralysis  is  the  part  of  the  cere- 
bellum affected. 

It  is  more  common  to  find  the  third  and  fourth  nerves  affected  together ; 
for  example,  in  the  Collins  and  Wilde  analysis  this  occurred  eight  times.  It 
might  be  basal  in  origin,  or  might  occur  with  lesion  of  the  cerebral  peduncle. 

(c)  Third  Nerve,  or  Oculo-inotor  Palsy,  Third  nerve  palsy  may  be  a 
distant  symptom  of  lesion  in  the  cerebral  hemisphere.  Indeed,  Swanzy  be- 
lieves that  ptosis  as  the  result  of  cortical  lesion  is  of  this  character  in  many 
of  the  cases.  We  have  seen  (page  784)  that  ptosis  may  be  caused  by  a 
lesion  of  the  cortex* — the  co-called  cerebral  ptosis — on  the  opposite  side  of 
the  lesion,  for  example,  in  the  angular  gyrus  just  below  the  inter-parietal 
fissure,  as  in  a  case  of  Herter." 

Disease  of  the  corpora  quadrigemina,  as  in  a  case  of  tubercular  degenera- 
tion in  this  region  observed  by  Steffen,  may  cause  double  ptosis,  and,  indeed, 

^  For  an  anal^Bis  of  the  cortical  centres  of  the  ocular  mosclefl,  nee  Mautbner*B  Die  Lehre  von  den 
AugenmaskelU  hmunf^n,  Wleebaden,  1889,  p.  885-389.    Also  Riusell's  recent  reaearchee  (loc.  cit.). 
3  Journal  of  Nervous  and  Mental  Disease,  January,  1895. 
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to  quote  Mauthner,  that  ptosis  which  accompanies  cerebral  and  oerebro-epinal 
disease,  as  well  as  that  ptosis  which  is  associated  with  abducens  paralysis  of 
the  same  side,  is  usually  nuclear  in  origin. 

Contraction  of  the  palpebral  fissure  producing  apparent  ptosis — called  by 
Swanzy  sympathetic  or  pseudo-ptosis — myosis,  slight  enophthalmos  and 
lachrymation  on  the  paralyzed  side,  has  been  described  by  ^othnagel  with 
lesions  of  the  corpus  striatum. 

Ptosis  with  crossed  hemiplegia  may  be  explained  by  an  intra-peduncular 
lesion.  If  there  is  partial  oculo-motor  paralysis,  (the  functions  of  the  iris 
and  ciliary  muscles  being  preserved),  associated  with  contra-lateral  hemi- 
plegia, with  or  without  facial  or  hypoglossus  paralysis,  according  to  Mauth- 
ner  the  lesion  should  be  looked  upon  as  affecting  the  fascicular  fibres.  If, 
on  the  other  hand,  with  the  same  symptoms,  the  paralysis  is  a  total  one,  it  is 
almost  certainly  basilar,  and  when  unassociated  with  other  paral3r8is  and 
total  this  diagnosis  becomes  practically  certain.  The  common  symptom  of 
crossed  paralysis,  that  is  to  say,  oculo-motor  palsy  on  the  side  of  the  lesion 
and  hemiplegia  upon  the  opposite  side,  is  not  certainly  significant  of  cms 
disease  unless  the  two  paralyses  come  on  simultaneously  (Hughlings  Jackson). 

Double  oculo-motor  paralysis  may  be  significant  of  nuclear  disease,  or  com- 
pression at  the  base  of  the  brain,  for  example,  by  a  deposit  from  meningitis. 
Occasionally  it  develops  somewhat  rapidly  and  disappears  without  giving  any 
signs  of  intra-cranial  disease.*  Sjrphilis  may  be  suspected  in  many  third- 
nerve  palsies,  the  most  noted  exceptions  being  those  due  to  diphtheria  and 
those  occurring  in  non-syphilitic  tabetic  patients. 

The  regions  thus  far  aiscussed  refer  particularly,  so  far  as  the  base  is  con- 
cerned, to  the  pons  and  the  peduncles.     If,  now,  a  lesion  affects : 

(d)  The  Region  of  the  Cavernous  Sinvs,  the  sixth,  third,  and  fourth  nerves 
are  all  likely  to  be  involved.  Thus,  thrombosis  of  this  venous  channel  pro- 
duces ophthalmoplegia  on  the  same  side  as  the  disease,  oedema  of  the  eyelids, 
proptosis,  at  first  contracted  and  afterward  dilated  pupil,  anaesthesia  in  the 
region  of  the  distribution  of  the  first  division  of  the  trigeminus,  and  some- 
times neuro-paralytic  keratitis.  There  may  or  may  not  be  optic  neuritis  and 
distention  of  the  retinal  veins.  These  phenomena  are  markedly  visible  in 
the  so-called  pulsating  exophthalmos,  which  is  caused  by  an  arterio-venous 
aneurism  of  the  cavernous  sinus.  Meningitis,  injury,  or  any  form  of  pres- 
sure or  lesion  in  the  same  region  is  likely  to  be  followed  by  similar  symptoms. 

Lesions  in  the  region  of  the  sphenoidal  fissure,  frequentlv  periostitis  and 
sjrphilitic  deposits,  are  fruitful  causes  of  ocular  palsies,  and  tlieir  significance 
has  already  oeen  referred  to  on  page  782  et  sea} 

The  significance  of  nuclear  disease ,  in  the  form  of  acute  and  chronic  oph- 
thalmoplegia, and  all  those  varieties  of  palsy  originating  in  the  cortical  or 
cortico-peduncular  areas  which  are  conjugate,  need  not  again  be  reviewed. 

ll\ie  significance  of  certain  catisal  varieties  of  paralyses  of  the  external  ocu- 
lar muscles,  chief  among  which  are  those  seen  in  connection  with  tabes  dor- 
salis,  paretic  dementia  and  disseminated  sclerosis  remains  to  be  considered. 

The  frequency  of  ocular  paralysis  among  tabetic  patients  varies  with  dif- 
ferent authorities.  Berger  (loc.  cit.)  notes  it  in  38  per  cent.,  and  quotes 
Erb,  who  found  it  in  27  per  cent.,  and  Moeli  in  89.6  per  cent.     The  pand- 

1  For  a  description  of  these  palsies,  see  Gnefe's  Archiv.,  Bd.  xii.  2, 1866,  and  Maathner,  loc  cit.  p. 
415. 

>  The  Dreceding  paragraphs  on  the  signiflcance  of  the  ocular  palsies  are  to  be  understood  as  a 
brief  and  necessarily  incomplete  r6sum6  of  the  subject,  which  is  more  f^lly  treated  in  the  chaplen 
devoted  to  cerebral  localization,  in  connection  with  which  the  studv of  cases  of  ocular  palsies  De- 
comes  of  paramount  importance.  The  author  desires  to  note  special  indebtedness  to,  and  frequent 
quotation  fh)m,  Mr.  Swanzy's  admirable  Bowman  lecture  on  "The  Value  of  Eye  Symptoms  in  the 
Localization  of  Cerebral  Dinease."  Transactions  of  the  Opbthalmologioal  Society  ox  the  United 
Kingdom,  vol.  ix.  1889,  and  Mauthner's  Monograph,  loc.  cit. 
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T91B  is  most  apt  to  occur  in  the  earlier  and  pre-ataxic  stage,  by  some  authori- 
ties, for  example,  Gowers,  being  considered  to  be  more  frequent  in  syphilitic 
subjects  than  m  others,  a  conclusion  not  reached  by  Berger,  who,  however, 
believes  that  the  paralyses  are  more  apt  to  be  permanent  in  the  syphilitic 
tabetics. 

There  is  some  difference  of  opinion  as  to  which  nerve  is  most  frequently 
affected,  Erb  and  Charcot  stating  that  the  oculo-motor  is  more  apt  to  be  in- 
volved than  others,  while  Woinow  believes  it  is  the  abducens,  especially  the 
left.  A  very  common  partial  oculo-motor  palsy  affects  the  branch  supplying 
the  levator.  The  internal  recti  may  also  be  involved  in  a  paralysis,  or  there 
may  be  merely — and  this  is  an  important  point  especially  dwelt  upon  by 
Landolt — insufficiency  of  their  converging  power,  an  observation  which  the 
author  has  also  made  in  a  number  of  cases. 

The  cases  of  complete  ophthalmoplegia  in  connection  with  tabes  have 
already  been  referred  to  on  page  786. 

We  are  uncertain  as  to  the  exact  cause  of  these  palsies,  some  being  explained 
as  nuclear,  others  as  the  result  of  a  descending  neuritis,  and  still  others  as  due 
to  a  chronic  ependymitis.  One  of  the  characteristics  of  tabetic  paralysis  is 
its  transitory  nature  in  many  instances,  and  by  this  peculiarity  it  may  often 
be  differentiated  from  the  lesions  of  the  nerve-trunks  themselves.  Foumier 
has  developed  the  following  table : 

Symptcmt  €(f  Tabe*.  Symptoms  qf  Lesions  qf  the  Nerve-trunks, 

L  Pftimlysis,  often  partial,  sometimes  attacking       1.  Paralysis,  total. 
onlT  the  iris. 

2.  Paialysis,  associated  either  with  preservation       2.  No  such  association. 

of  the  accommodatlye  reflexes  or  with  iny- 
osis. 

3.  Paralysis,  quickly  passing  away,  lasting  per-       8.  Paralysis,  lasting. 

haps  a  day.  or  even  a  few  minutes. 

4.  Paralyses  prone  to  relapses.  4.  Paralyses  not  prone  to  relapses. 

5  Spontaneous  cure  common  5.  Cure  only  after  proper  medication. 

The  important  point  is  that  a  transient  external  ocular  palsy  mav  be  a 
significant  and  early  symptom  of  locomotor  ataxia,  and  should  never  V)e  dis- 
regarded. 

In  Friedreich's  ataxia  symptoms  referable  to  the  ocular  musck>8  are 
not  usual  with  the  exception  of  nystagmus,  although  strabismus,  diplopia, 
blepharospasm,  and  ptosis  have  been  observed.^  Nystagmus  is  exceedingly 
common,  although  late  in  appearing,  occurring  in  lully  50  per  cent,  of  the 
cases*.     S\ystagnms,  although  less  fre<juent,  may  occur  in  advanced  tabes. 

According  to  Uhthoff*  [he.  cit.),  paralysis  of  the  ocular  movements  was 
present  in  17  of  his  100  ciuses  of  dLsseniinated  sclerosis,  namely,  of  the  sixth 
nerve,  i>  times;  the  third  nerve,  'S  timers;  the  associated  movements,  3 
times ;  convergence,  3  times  ;  and  complete  ophthalmoplegia  in  2  ciuses.  The 
lesion  was  [)rol)al)ly  nuclear,  and  in  no  case  was  there  complete  paralysis  of 
an  individual  nerve.  Coexistent  nystagnms  wa^  freciuent,  and  nystagmus  or 
nystagmic  jerkings  were  met  with  in  50  per  cent,  of  the  ca^es. 

In  paretic  dementia,  as  in  tabes,  single  or  combined  oculo-motor  palsies 
may  be  early  symptoms,  probably,  as  in  the  other  disease,  of  nuclear  origin. 
The  abducens  seems  to  be  most  often  affected.  The  palsy  may  be  either  tem- 
pf>rary,  a«<  in  tabes,  or  become  corn[)lete,  all  muscles  being  affected  and  form 
one  of  the  four  tyi)es  of  ophthalmoplegia. 

The  significance  of  certain  ocular  palsies  as  the  result  of  diphtheria,  rheu- 
matL«m,  diabetes,  influenza,  poisons,  and  injuries,  must  not  be  forgotten  in 
the  inve:*tigjition  of  each  ca^^e. 

Prognosis.     The  prognosis  of  ocular  palsies  depends  upon  the  cause,  many 

'  Griffith,  loc.  cit. 
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examples  of  peripheral  and  even  of  basal  palsies  due  to  rheumatism  or 
syphilis  being  reaaily  amenable  to  treatment.  Mauthner's  warning,  that  an 
apparent  rheumatic  palsy  may  be  the  forerunner  of  spinal-cord  disease, 
should  not  be  forgotten.  In  general  terms  it  may  be  stated  that  if  the 
primary  cause  can  be  influenced  by  treatment,  the  prognosis  is  good ;  but 
there  are  exceptions  to  this  rule.  For  example,  the  original  cause  may  beget 
a  structural  lesion,  which  exists  so  long  that  by  pressure  it  destroys  a 
definite  region,  for  instance,  the  nuclei.  Under  these  circumstances  power 
does  not  return  to  the  paralyzed  nerves,  even  though  the  cause  of  pressure  is 
removed. 

The  prognosis  of  nuclear  ophthalmoplegia  is  unfavorable  in  many  in- 
stances, fatal  in  a  few,  while  in  a  small  percentage  there  is  amelioration  and 
even  recovery. 

Much  dispute  has  arisen  in  regard  to  the  relative  frequency  of  the  paralysis 
of  the  muscles,  most  authors  agreeing,  however,  that  paralysis  of  the  abduoens 
is  met  with  most  frequently,  next  in  order  being  unilateral  paralysis  of  the 
oculo-motor.  After  these  come  paralysis  of  the  superior  oblique,  inferior 
rectus,  superior  rectus,  internal  rectus,  and  inferior  oblique.  According  to 
Duane,*  isolated  paresis  of  the  superior  rectus  stands  next  in  order  to  that  of 
the  external  rectus,  surpassing  even  paralysis  of  the  superior  oblique  in 
frequency. 

Treatment.  In  syphilis  the  usual  remedies  are  applicable,  and  in  many 
instances  the  best  results  follow  large  doses  of  iodide  of  potassium.  These, 
however,  should  not  be  given  to  the  neglect  of  mercury,  a  good  plan  being 
to  follow  the  inunctions  with  massive  doses  of  the  drug  named.  In  recent 
times  there  has  been  a  revival  of  the  treatment  of  syphilis  by  intra-mus- 
cular  injections  of  mercury,  various  preparations  finding  favor  with  different 
surgeons.  Thus  far  the  author's  experience  with  these  injections  has  been 
an  unsatisfactory  one,  but  is  not  yet  sufificiently  large  to  form  a  definite 
opinion. 

The  annoyance  of  double  images  may  be  prevented  by  covering  the  affected 
eye  with  a  patch  or  a  piece  of  ground-glass  mounted  in  a  frame.  Sometimes 
prisms  may  be  utilized  to  fuse  the  images.  In  order  to  stimulate  the  weak- 
ened muscles,  mechanical  treatment  has  been  suggested,  especially  by  Michel, 
the  conjunctiva  being  seized  near  the  insertion  of  the  affected  muscle  with 
forceps,  and  the  eyeball  drawn  forcibly  beyond  the  ordinary  limit  of  contrac- 
tion, and  then  back  again.  Electricity  may  be  of  occasional  service.  Or- 
dinarily, one  pole,  the  cathode,  is  placed  upon  the  closed  lid,  while  the 
other  is  put  upon  the  temple.  Usually  a  current  of  more  than  three  milli- 
amp^res  is  unbearable,  especially  if  the  pole  is  placed  directly  over  the 
insertion  of  the  muscle  in  the  sclera.  Of  the  drugs  used  for  the  purpose 
of  stimulating  the  nerves,  strychnine  deserves  the  first  rank.  It  shoula  be 
given  in  ftill  doses,  if  necessarv,  by  the  hypodermic  method.  The  suspension 
treatment  of  ataxia  is  said  to  liave  been  followed  by  relief  of  the  ocular  dis- 
abilities of  this  disease,  not  only  in  the  optic  nerve,  but  also  in  the  muscles. 
The  surgical  mea.«»ures  for  the  relief  of  the  diplopia  of  paralyzed  muscles  be- 
long to  ophthalmic  treatises,  to  which  the  reaaer  is  referred.  Necessarily  all 
meaication  must  be  determined  by  the  cause ;  for  example,  salicylic  acid  in 
rheumatic  palsy. 

Spasmodic  Strabismus  and  Spasm  of  the  Ocular  Muscles.  The 
different  types  of  conjugate  deviation  which  arise  under  the  influence  of  a 
paralytic  and  convulsive  lesion  have  been  referred  to  on  page  788.  True 
spasmodic  convergent  strabismus  occurs  in  certain  types  of  cerebral  disease, 

1  Archives  of  Ophthalmology.  1894.  vol.  zxiif.  p.  61. 
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purticulariy  inflammation  at  the  base  of  the  brain  or  in  the  meniiu;eB,  and 
■hoold  not  be  confused  with  the  periodic  concomitant  squint  oi  hyper- 
metiopia. 

Spaanw  of  individual  ocular  muscles  (with  or  without  painfiil  sensations) 
are  rare,  but  they  have  been  described  with  several  conditions,  for  example, 
by  Cowers  in  chorea,  by  Bamelsohn  (of  the  superior  recti)  in  tubercular  dis- 
ease at  the  base  of  the  brain,  and  by  a  number  of  writers  in  hystero-^ilepsy, 
in  one  instance,  at  least,  associated  with  periostitis  of  the  jaw/ 

Hysteria  is  resoonsible  for  several  wdl-marked  anomdies  in  the  move- 
ments of  the  ocular  muscles,  and  those  which  belong  to  the  oculo-facial 
group,  the  most  usual  being  blepharospasm,  convergent  strabismus,  ptosis^ 
and  the  so-called  abducens  palsy,  although  it  is  doubtful,  as  Mauthner  mi^ 
rats,  whether  the  term  ''  palsy  "  is  at  all  applicable  to  these  cases  which,  m 
die  main,  partake  of  a  spasmodic  nature.  The  convergence  in  hysterical 
strabismus  is  extreme,  the  cornea  being  almost  buried  beneath  the  inner  com- 
mianiral  ande.  Divergence  is  said  not  to  occur,  and  in  three  marked  cases 
studied  by  the  author,  although  the  spasmodic  movements  were  both  up  and 
in  and  usually  associated  with  intermitting  blepharospasm,  there  was  never 
outward  deviation  ;  in  one  there  was  marked  diplopia. 

Partial  convulsions  of  the  ocular  muscles  have  been  described  by  Gowers,* 
one  case,  in  which  the  left  eve  moved  outward  near  to  the  external  can- 
thus,  the  right  remaining  still,  the  attack  beine  associated  with  blinkinj^  of 
both  eyes,  and  when  it  had  ceased,  sUeht  droopmg  of  the  left  eyelid,  being 
attributed  to  disease  in  the  centres  for  the  movements  of  the  eyes  m  the  pons, 
or  beneath  the  corpora  quadri^mina. 

Bpasm  of  the  levator,  from  irritation  of  the  fifth  nerve,  is  a  phenomenon 
oocasionally  observed.  Synchronous  movements  of  the  upper  lid  and  the 
maxilla  have  been  reported  in  a  number  of  instances  since  Helfreich  and 
O.  Bull  described  examples  of  unilateral  paresis  of  the  levator  in  which 
opening  of  the  mouth  produced  an  involuntary  raising  of  the  lid.  This  con- 
dition has  been  explained  by  Growers  by  assuming  that  the  levator  fibres  of 
the  third  nerve  in  these  cases  arise  from  the  motor  nucleus  of  the  fifth  nerve. 
Bull,*  however,  dLfsents  from  this  explanation,  and  prefers  to  regard  the  con- 
traction of  the  levator  as  an  associated  or  reflex  movement. 

N Y8TAOMUH.  This  phenomenon  is  characterized  by  a  rapid  involuntary 
movement  of  the  eyeballs,  usually  from  side  to  side,  but  sometimes  in  a  ver- 
tical or  rotary  direction ;  it  may  be  congenital  or  acquired,  and  is  bilateral 
in  the  vast  majority  of  cases.  In  the  few  instances  of  unilateral  nystaemus 
which  have  been  reported  the  movements  were  usually  in  the  vertical  direc- 
tion. The  extent  of  the  movement  varies  from  one  to  ten  millimetres,  and 
its  frequency  from  sixty  to  two  hundred  oscillations  per  minute  (Gowers). 
Sometimes  the  movements  are  so  slight  that  they  are  detectable  only  by 
watching  the  fundus  of  the  eye  with  the  ophthalmoscope. 

Congenital  nystagmus  and  that  type  which  occurs  from  diseases  of  the  eye 
or  the  pursuance  of  certain  occupations,  for  example,  mining,  is  not  perti- 
nent to  the  present  subject. 

From  the  standpoint  of  neurology,  however,  inasmuch  as  nystagmus  is 
exceedingly  common  in  diseases  of  the  nervous  system,  the  symptom  may  be 
of  importance.  It  occurs  in  fully  50  per  cent,  of  the  cases  of  disseminated 
sclerosis  and  Friedreich's  ataxia,  and  sometimes  in  advanced  tabes  (see  also 
p.  791 ).  As  a  differential  diagnostic  point  between  disseminated  sclerosis  and 
hysteria,  it  is  a  very  important  phenomenon,  as  it  does  not  occur  in  functional 

>  Consult  also  Manthoer :  Diagnostik  und  Tberapie  der  Augenmuskellkhmuogen,  1889,  p.  628 

*  Transactions  of  the  Ophthalmological  Society  of  the  United  Kingdom,  vol.  iv.  p.  807. 

*  Archives  of  Ophthalmology,  vol.  xxi.  p.  354. 
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diseases ;  indeed,  as  Dr.  Gowers  states,  it  may  be  the  only  marked  symptom 
of  the  early  stage  of  degenerative  disease  when  other  signs  are  still  in 
abeyance. 

As  a  localizing  sign,  however,  in  the  present  state  of  our  knowledge,  it  is 
not  of  much  value,  because  it  may  be  seen  with  almost  any  of  the  many 
cerebral  diseases.  It  has  been  noted  in  focal  disease  and  in  difiuse  degenera- 
tions, with  hemorrhages,  tumors,  inflammations  of  the  meninges  and  in 
lesions  in  many  regions  of  the  cerebro-spinal  axis.  There  is  no  doubt  that 
it  is  especially  common  in  tumors  of  the  cerebellum,  and  Gk>werB  states 
it  is  more  frequent  in  organic  brain  disease  when  there  is  impairment  of 
sight  from  optic  neuritis  than  when  this  is  not  present.  It  has  been  reported 
in  conjugate  deviation  with  disease  of  the  pons,  and  may  assume  a  convul- 
sive type. 

Sometimes  nystagmus  is  associated  with  other  movements,  although,  curi- 
ously enough,  it  is  rare  in  diseases  attended  with  tremor  other  than  those 
which  have  been  mentioned.  Vertical  nystagmus,  for  example,  may  be 
associated  with  a  movement  of  the  levator,  or  with  a  hippie  oscillation  of 
the  pupil  (Jessop).  Occasionally  it  is  developed  only  when  the  eyes  are 
moved  in  the  line  of  direction  of  a  weakened  muscle,  the  movements  then 
being  rather  jerky — the  so-called  nystagmic  jerks. 

Nvstagmus  has  been  ascribed  to  chronic  fatigue  of  the  muscles,  oscillation 
of  tne  globe  consequent  upon  the  muscular  atony,  and  also  to  a  central 
origin.  In  some  cases  it  is  probable  that  both  explanations  are  correct. 
Risien  Russell's  experiments '  with  nystagmus  caused  by  removal  of  portion 
of  the  cerebellum  indicate  that  there  are  two  varieties,  one  an  irritation 
phenomenon  and  the  other  a  paralytic  condition  due  to  weakness  of  the 
muscles  producing  rotation  in  any  direction,  or  of  their  opponents.  Its  anal- 
ogy to  vertigo,  especially  in  those  cases  in  which  external  objects  appear  to 
move  in  accord  with  the  ocular  movements,  has  been  pointed  out  by  Gowers. 

AFFECTIONS  OF  THE  INTRA-OCULAR  MUSCLES 

(Iris  and  Ciliary  Muscle). 

Anatomico-physiolooical  Considerations.  Slightlv  toward  the  nasal 
side  of  the  iris,  the  stroma  of  which  is  composed  essentially  of  bloodvessels 
and  a  cellular  mesh-work,  is  the  pupif.  Close  to  its  margin  is  a  ring,  about 
one  millimetre  broad,  of  smooth,  muscular  fibres — the  sphincter  iridis^  whidi 
lies  near  to  the  }>osterior  surface  of  the  iris.  Beyond  the  sphincter,  lying 
between  posterior  pigmented  epithelium  and  the  vascular  layer,  resting  up(m 
the  former,  is  a  thin  layer  composed  of  fibres  having  a  radial  direction  from 
the  ciliary  to  the  pupillary  margin.  This  is  regarded  bv  some  authors  as 
muscular  in  structure,  and  having  the  properties  of  a  dilating  mechanism, 
hence  the  dilator  iridv* ;  but  by  others  it  is  considered  as  a  specially  developed 
limiting  membrane  without  such  physiological  properties. 

The  vascular  supply  of  the  iris  is  rich,  the  arteries  being  derived  from  the 
long  and  anterior  ciliary  arteries  and  the  vessels  of  the  ciliary  processes. 

The  nerve  supply  of  the  iris  is  derived  from  the  ophthalmic  division  of  the 
fifth,  the  third  nerve,  and  the  sympathetic,  as  follows :  The  ciliary  ganglion 
is  connected  by  its  short,  or  motor  root,  with  the  third  nerve,  by  its  sympa- 
thetic root  with  the  cavernous  sympathetic  plexus  and  cervical  sympathetic 
nerve,  and  by  its  lon^?,  or  sensory  root,  with  the  nasal  branch  of  the  ophthal- 
mic division  of  the  fifth.     The  short  ciliary  nerves  supply  the  iris  and  the 

»  Loc.  cit. 
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ciliarv  miiflcle»  and  the  long  ciliary  nerveB  are  also  digtributed  to  the  iri& 
The  nlaments  from  the  motor  (short)  root  go  to  the  circular  fibres  (fl^Dhino- 
ter),  and  thoee  from  the  sympathetic  to  the  radiating  (so-called  duator) 
fibres.  The  motor  sympathetic  fibres  come  from  the  superior  cervical  gang- 
1km  and  run  in  the  carotid  plexus,  and  are  influenoea  by  a  spinal  centre 
eorreqponding  to  the  lowest  part  of  the  cervical  cord  (about  the  seventh  cer- 
vical and  first  dorsal  vertebra) — ^the  so-called  eilio-spinal  centre  of  Budge, 

The  ciliary  muscle,  composed  of  unstriped  muscular  fibres,  is  the  chief 
went  of  aocomnK)dation.  its  nervous  mechanism  Is  thus  summarized  by 
I^Kt^:  ''The  ciliary  muscle  is  governed  by  fibres  which  may  be  traced 
through  the  short  ciliary  nerves  and  in  the  ciliary  ganglion,  alone  the  third 
nerve  to  a  centre  which  lies  in  the  extreme  front  of  the  floor  ot  the  aque- 
duct, or,  rather,  in  the  extreme  hind  part  of  the  floor  of  the  third  ventnde, 
and  which  is  especially  connected  witn  the  extreme  front  of  the  nucleus  of, 
and  so  with  the  antenor  bundles  of,  the  third  nerve/' 

The  relation  of  the  various  segments  of  the  nucleus  of  the  oculo-motor  to 
the  muscles  has  been  referred  to  on  page  774,  and  we  know  that  the  centres 
fi>r  the  sphincter  of  the  iris,  accommodation,  and  convergence  lie  close  to 
each  other  in  the  floor  of  the  aqueduct. 

The  Normal  Piqril.  The  size  of  the  pupil  in  health  varies  with  ex- 
posure to  light  and  with  accommodation  and  converi?ence.  There  is  no 
phprsiological  standard  on  which  to  base  a  measurement,  the  average  diameter 
Minff  a  little  over  four  millimetres.  The  position  of  the  pupil,  as  already 
statd,  is  a  little  to  the  nasal  side,  and  under  equal  illumination  the  pupils 
should  be  round  and  of  equal  size.  The  diameter  of  the  pupil  varies  some- 
what with  the  aee  of  the  patient,  being  usually  larger  in  the  young  and 
amaller  in  the  old,  and  also  with  the  refractive  condition  of  the  eye. 

Meaturement  of  the  Pupil.  The  pupil  may  be  measured  approximately  by 
holding  before  it  a  rule  marked  in  millimetres  and  noting  the  number  of 
spaces  its  width  occupies,  or  one  of  the  variety  of  instruments  known  as 
pupillometres  may  be  employed,  a  serviceable  device  being  one  which  con- 
sists of  a  scale  of  circles  held  close  to  the  observed  eye,  the  scale  being  slowly 
rotated  until  that  circle  which  matches  the  pupil  in  size  is  reached. 

It  is  much  to  be  desired  that  in  making  examination  of  the  pupils  a  uni- 
form light  should  be  employed  and  the  character  of  the  light  stated,  and  it  is 
much  to  be  r^retted  that  in  the  recorded  examinations  such  loose  statements 
as  "  pupils  dilated,"  "  pupils  contracted,"  "  pupils  medium-sized,"  have  been 
frequently  employed. 

Sfethod  of  Testing  ike  Pupillary  Reactions,  Before  attempting  to  record 
pupillary  phenomena  all  errors  of  accommodation  and  convergence  should 
be  eliminate<l,  and  the  absence  or  presence  of  attachment  between  the  iris 
and  the  capsule  of  the  lens  (synechise),  or  immobility  from  atrophy  of  the  iris, 
should  be  ascertained.  Numbers  of  errors  utterly  vitiating  tne  value  of 
many  recorded  cases  have  occurred  from  negligence  in  regard  to  these  {)oints. 

The  light  employed  for  testing  the  sensitiveness  of  the  retina  or  visual 
centre  should  not  be  more  intense,  as  Turner  well  observes,  than  that  to  which 
the  eye  is  usually  accustomed.  Therefore,  examinations  made  by  a  light 
reflected  from  a  mirror,  or  by  passing  a  flame  in  front  of  the  eye,  are  not 
accurate,  except  under  special  conditions  presently  to  be  described.  The  fol- 
lowing is  the  method : 

The  patient  is  placed  before  a  window  in  difluse  daylight  and  one  eye 
carefully  excluded.  He  is  directed  to  look  into  the  distance  with  the  ex- 
posed eye,  which  is  then  shaded,  and  if  it  is  normal  a  considerable  dilata- 
tion of  the  pupil  will  occur.  On  removal  of  the  covering  hand  or  card, 
when  the  light  strikes  the  retina  a  contraction  to  the  same  size  as  that  which 
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existed  before  the  test  was  applied  takes  place.  This  is  the  dired  rtfi^cx  action 
of  the  pupil,  and  is  brought  aoout  by  a  muscular  contraction  of  the  sphincter 
of  the  iris  following  the  stimulation  of  the  optic  nerve.  If  during  this 
examination  the  other  pupil,  which  has  been  shaded  by  a  card  or  a  covering 
hand,  is  observed,  it  will  be  found  it  has  acted  in  unison  with  its  fellow. 
This  is  the  consensual  or  indirect  reflex  a/stum  of  the  pupiL  Therefore,  in  nor- 
mal eyes  the  pupils  should  be  equal,  not  only  with  both  eyes  open,  but  with 
one  eye  shaded.* 

Contraction  of  the  pupil,  or  the  response  of  the  iris  which  occurs  when  the 
eve  is  exposed  to  light,  is  a  reflex  phenomenon,  in  general  terms  brought 
about  by  an  impulse  passing  along  the  optic  or  afferent  nerve  to  the  third  or 
efferent  nerve,  the  centre  being  in  the  aqueduct  at  a  level  with  the  anterior 
corpora  quadrigemina.     The  exact  pathway  of  the  reflex,  however,  is  not 


Fig.  274. 


3N     1    3N 


3  N,  centre  of  third  nerve ;  1,  oonnectlon  between  nuclei  of  third  nerves ;  2,  Meynert'i  fibres ;  Q, 
corpora  quadrigemina ;  C.  chiasma ;  O,  optic  nerve ;  P,  myotic  fibres  of  third  nerve ;  L,  seat  of  ledon ; 
arrows  show  path  of  impulse  in  lesion  of  right  tract  at  L.    (Swanzy.) 

definitely  determined.  Thus,  light  falling  on  one  eye  starts  an  impulse  along  the 
optic  nerve,  which,  owing  to  semi-decussation  of  the  fibres  in  the  chiasm,  passes 
with  equal  facility  along  each  tract  to  the  corpora  quadrigemina,  and  tnence 
by  the  communicating  fibres  between  these  bodies  and  the  third  nerve  centre 
(Meynert's  fibres)  to  the  special  centre  of  the  sphincter  pupillse  (pupil-con- 
tracting centre),  and  from  there  by  the  ciliary  branches  to  each  ciliary  gan- 
glion, tne  ciliarj'  nerves  and  circular  iridic  fibres.  This  would  explam  the 
contraction  (direct  reflex)  in  the  illuminated  as  well  as  that  (consensual)  in 
the  non-illuminated  eye.  Fibres  directly  connecting  the  third  nerve-centres 
are  probably  also  present  (Fig.  274). 

Many  other  connections  have  been  described,  one  of  which,  that  given  by 
Mendel  (quoted  by  Swanzy),  may  be  cited :  Optic  nerve,  optic  tract,  to 
ganglion  habenulre  of  the  same  side,  thence  by  the  posterior  commissure  to 
the  nucleus  of  the  third  nerve,  and  thence  to  the  ciliary  nerves.     This  may 

>  The  iris  response  to  the  stimulus  of  light  should  also  be  tested  with  both  eyes  open  and  expand 
to  the  source  of  illumination ;  they  are  then  alternately  covered  and  exposed  and  the  raactfona  nopted* 
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be  qK>ken  of  as  the  optic  ocalo-motor  reflex,  and  represents  the  sensory  motor 
•re  of  the  pupiL 

If  the  ejres  are  directed  to  a  near  object — ^for  example,  the  point  of  a  pencil 
— contraction  takes  place  under  the  inAuence  of  accommooation  ana  con- 
▼OKenoe ;  that  is  to  say,  the  sphincter  of  the  iris  contracts  in  association 
wit£  the  ciliary  muscle  and  the  mtemal  recti.  This  is  the  associated  action  of 
tKe  pwrils.  Accommodation  increases  pupillanr  contraction,  but  this  does 
not  take  place  under  the  influence  of  accommocbttion  unassociated  with  oon- 
veigenoe.  It  does  occur  with  convergence  without  the  act  of  accommodation. 
The  nervous  mechanism  has  been  described  on  page  795. 

Contraction  of  the  pupil  can  also  take  place  after  division  of  the  cervical 
srmpathetic,  section  of  the  spinal  cord  (cilio-spinal  centre),  or  depression  of 
the  pupil-dilatine  centre  in  the  medulla  (front  part  of  the  aqueduct). 

Dilakttion  of  the  Pupil.  The  mechanism  of  dilatation  is  still  in  dispute, 
the  three  most  prominent  theories  being  that  it  is  caused  by  the  action  oi  the 
sympathetic  vaso-constrictor  nerves,  or  by  contraction  of  the  radially  placed 
muscular  fibres  (dilator  pupilte),  or  by  mhibition  of  the  sphincter  through 
the  action  of  the  sympatnetic,  which  presupposes  the  presence  of  elastic  tis- 
sue in  the  iris  (Graskell).  Recently  Langley  and  Anderson^  have  reviewed 
the  evidence,  and  the  indications  are  that  a  dilator  muscle  is  demonstrable. 

The  long  ciliary  nerves  are  known  as  the  mydriatic  nerves.  They  arise  fiom 
the  front  of  the  aqueduct  and  are  in  connection  with  the  cilio-epinal  centre ; 
they  pass  out  with  the  first  two  dorsal  nerves,  reach  the  cervical  and  cavern- 
ous sympathetic  and  (^asserian  ganglion,  and  finally  the  eye  via  the  ffanjo^li- 
<mic  branch  of  the  fifth,  the  cililuy  ganglion  and  its  branches  of  distribution. 
The  pupil-dilating  centre  is  in  the  medulla  and  is  very  sensitive  to  stimuli  of 
all  kmds,  e.  g.,  irritation  of  the  skin  of  neck  (skin  reflex\  the  emotions,  and 
deep  respiration.  Independently  of  the  action  of  dilating  fibres  in  the  iris, 
as  Foster  puts  it,  the  dilating  mechanism  is  apparently  tonic  in  nature,  but 
subject  to  augmentation  from  various  causes,  and  the  cervical  sympathetic  b 
the  efferent  channel. 

The  Pupil  in  Diheabe.  While  investigating  the  pupil-changes  (see  page 
795),  as  William  McEwen*  insists,  five  possinilities  should  suggest  themselves, 
namely :  Are  they  caused  by  (a)  the  action  of  a  drug ;  (6)  ocular  disease 
or  optical  defects ;  (c)  spinal  or  sympathetic  lesion ;  (d)  localized  cerebral 
lesion  in  special  centres  or  tracts ;  (c)  abeyance  of  brain  function ;  (/)  cere- 
bral irritation. 

In  order  to  localize  that  portion  of  the  reflex  ring  which  is  affected,  this 
may  be  divided,  according  to  Magnus'  and  other  authors  into  the  following 
three  portions : 

1 .  The  centripetal  pari^  including  the  optic  nervCy  chiftmriy  tracts  and  conneeb- 
ing  fibres  to  the  cortex.  If  the  disease  has  rendered  one  optic  nerve,  for  ex- 
ample, the  right,  impermeable  to  the  transmission  of  impulses,  the  pupil  on 
that  side  fails  to  react  to  light,  but  reacts  normally  when  light  falls  upon  the 
left  or  opposite  eye ;  the  left  pupil  has  a  normal  light  reaction,  but  fails  to 
contract  when  light  falls  upon  the  right  eye.  The  reactions  to  convergence 
and  accommodation  are  normal. 

Lesions  affecting  the  chiasm  and  the  tract  are  accompanied  by  hemian- 
opia  and  the  special  pupillary  phenomena  which  belong  to  this  condition, 
while  lesions,  in  the  optical  pathway  between  the  corpora  quadrigemina  and 

I  Joarnal  of  Physiology,  vol.  xiii.  No.  6.  See  also  Juler's  demonstration,  Trans.  Eighth  Interna 
tlonal  OphtbalmologicarcongreM,  1894,  p.  67. 

'  The  Pnpll  in  its  Semeiologlcal  Aspect,  American  Journal  of  the  Medical  Sciencet,  new  series, 
ToL  xdT.,  July  to  October,  p.  128. 

s  Klin.  Monatsbl.  t  AugenheUk  ,  xxvl.  p.  255. 
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the  cortex,  while  accompanied  by  probable  changes  in  the  visual  fields,  are 
unassociated  with  pupillary  disturbances. 

2.  The  part  of  the  reflex  ring  which  carries  the  light  impulse  from  the  cor- 
pora quadrigemina  to  the  oculo-motor  nuclei  (Metmerts  fibres).  If  both  sides 
are  anected,  neither  pupil  reacts  to  the  impulse  of  light  falling  on  dther 
eye,  but  there  is  normal  reaction  to  accommodation  and  convergence.  (See 
Argyll-Robertson  Symptom,  page  800.) 

3.  Lesion  of  tlie  centrifugal  portion  of  the  reflex  ring,  namelvy  the  nucleus  of 
the  sphincter  of  the  iris,  the  third  nerve  and  the  terminoMon  of  the  third  nerve 
in  the  iris  prevents,  if  the  right  nucleus  is  affected,  the  direct  light  reflex  of 
the  right  pupil,  and  also  the  indirect  reflex,  i.  c,  the  one  which  should  occur 
when  light  is  directed  into  the  left  eye.  A  beam  of  light  directed  into  the  left 
e^e  is  followed  by  reaction  both  in  that  eye  and  the  eye  upon  the  opposite 
side,  although  somewhat  lessened  in  degree.  There  is  normal  reaction  to 
accommodation  and  convergence.  The  pupils  are  unequal,  the  right  being 
the  wider. 

If  the  trunk  of  the  right  oculo-motor  is  affected  there  is  pupillary  inuno- 
bility  under  the  influence  of  light  directed  into  the  right  eye,  and  also  when 
it  is  directed  into  the  left  eye,  as  well  as  loss  of  accommodation  upon  the 
right  side.  Light  falling  into  the  left  eye  produces  normal  reaction — a  reac- 
tion which  is  also  manifested  on  this  side  if  the  light  is  directed  into  the 
opposite  eye.  The  pupils  are  unequal,  the  right  being  the  larger.  Similar 
conditions  arise  if  the  peripheral  fibres  of  the  oculo-motor  at  their  termina- 
tion in  the  iris  are  affected  upon  one  side. 

We  have  now  to  consider  a  little  more  in  detail : 

1.  Dilaiaiion  of  the  Pupil  (mydriasis).  This  occurs  in  ocular  disease,  for 
example,  glaucoma,  in  cases  of  non-conductivity  of  light  (optic  nerve  atrophy), 
in  orbital  disease,  and  under  the  influence  of  mydriatic  drugs.  It  is  ftirther 
seen  in  ftight,  emotion,  anaemia,  in  depressed  nervous  tone,  neurasthenia, 
aortic  insufficiency  and  irritation  of  the  cervical  sympathetic.  It  is  noted  in 
vomiting,  forced  respiration,  and  anemia  of  the  brain,  for  example,  syncope, 
and  is  said  to  be  present  in  those  of  low  mental  development,  for  example, 
idiots. 

In  disease  of  the  nervous  system  dilatation  of  the  pupil,  when  of  cerebral 
origin,  indicates  extensive  lesion ;  when  of  spinal  origin,  irritation  of  the 
part  (McEwen).  Systematic  writers  have  divided  dilatation  into  irritaiion 
mydriasis,  caused  by  irritation  of  the  pupil-dilating  centre  or  fibres,  and 
paralytic  mydriasis,  caused  by  paralysis  of  the  pupil-contracting  centre  or  fibres, 
or  because  stimulus  is  not  conducted  from  the  retina  to  the  centre. 

The  former  is  apt  to  be  seen  in  hypenemia  and  irritation  of  the  cervical 
portion  of  the  spinal  cord,  in  spinal  meningitis,  in  cases  of  tumor  of  the 
spinal  cord,  and  also,  under  certain  circumstances,  in  tumor  of  the  cerebral 
contents,  in  psychical  excitement,  for  example,  acute  mania,  and  in  tabes 
dorsalis  and  progressive  paralysis  of  the  insane.     (See  pages  799  and  800.) 

The  latter,  which  is  also  known  as  iridoplegia,  is  found  in  disease  at  the 
base  of  the  brain  affecting  the  centre  of  the  third  nerve,  in  pressure  of  the 
cerebrum  when  in  great  amount,  as  from  hemorrhage,  tumors,  the  late  stages 
of  thrombosis  of  the  sinuses,  or  large  abscesses ;  also  in  the  late  stages  of 
meningo-encephalitis.  It  is  said  to  be  present  in  acute  dementia  when  there 
is  oedema  of  the  cortex,  and  is  found  in  cerebral  softening.  Hemorrhage  into 
the  centrum  ovale  and  cerebral  peduncles  also  produces  mydriasis  (McEwen). 

2.  Contraction  of  the  pupil  (mjfOHls)  appears  in  congestion  of  the  iris, 
paralysis  of  the  sympathetic  and  also  of  the  fifth  nerve,  in  certain  fevers,  in 
plethoni,  venous  obstruction,  mitral  disease  and  under  the  influence  of  myotics. 

If  the  myosis  is  of  cerebral  origin,  it  indicates  an  irritative  stage  of  the 
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mf^tion ;  if  of  spinal  origin  a  depression,  paralysis,  or  even  destruction  of 
the  part  (McEwen).  Systematic  writers  divide  contraction  of  the  pupil  into 
irrUation  myom,  caused  by  irritation  of  the  pupil-contracting  centre  or  fibres, 
and  pttralytic  myosisy  caused  by  a  paralysis  oi  the  pupil-dilating  centre  or 
fibres,  or  by  a  combination  of  both. 

The  irritation  myosis,  as  just  noted,  is  found  in  the  inflammatory  affections 
of  the  brain  and  its  meninges,  e,  g,y  meningitis,  abscess  (at  the  first  myosis  on 
same  side  as  lesion)  and  beginning  sinus-disease.  According  to  the  rule  pre- 
viously given,  myosis  may  change  to  dilatation  if  the  products  of  disease 
become  excessive ;  hence  the  serious  prognostic  import  of  mydriasis  under 
these  circumstances.  Myosis  is  seen  in  the  early  stages  of  cerebral  tumor,  in 
small  hemorrhages  into  the  cerebellum,  and  at  the  onset  of  cerebral  apoplexy. 
Berthold,  quoted  by  Swanzy,  uses  myosis  as  a  diagnostic  symptom  between 
apoplexy  and  embolism.  McEwen  points  out  that  the  convulsions  arising 
from  meningo-encephalitis  are  accompanied  by  myosis,  while  those  due  to 
epilepsy  are  usually  associated  with  mydriasis.  Apoplexy  of,  or  pressure  upon, 
the  pons  is  associated  with  myosis. 

Paralytic  myosis,  often  known  as  spinal  myosis,  occurs  in  lasions  above  the 
dorsal  vertebrae.  It  is  especially  noteworthy  in  tabes  dorsalis.  At  first  the 
papil  reacts  to  light  and  convergence,  but  later  exhibits  the  Argyll-Robert- 
son phenomena  (see  page  800).  Paralytic  myosis  is  also  met  with  in 
paralysis  of  the  insane,  pseudo-dementia  paralytica  of  syphilitic  origin, 
Dulbar  palsy  when  complicated  with  progressive  muscular  atrophy  or  sclerosis 
of  the  brain  and  spinal  cord,  and,  according  to  Mills,  in  some  forms  of  mul- 
tiple neuritis. 

Unequal  pupils  are  rarely  seen  in  health,  although  it  is  stated  bv  one 
obeerver  (Iwanow)  that  among  one  hundred  and  thirty-four  healthy  military 
recruits,  the  right  pupil  was  larger  in  forty-nine  and  the  left  in  fifty-three, 
equal  width  being  found  in  only  twelve.  If  there  is  recent  wide  dilatation 
of  one  pupil  and  no  disease  of  the  eye,  the  instillation  of  a  mydriatic  may 
be  suspected.  Unequal  pupils  occur  in  eyes  with  widely  dissimilar  refrac- 
tion, if  one  eye  is  blind,  m  aneurism,  dental  disease,  traumatism,  and  in  dis- 
eases of  the  nervous  system.  If  the  disease  is  cerebral,  unequal  pupils  denote 
unilateral  or  focal  brain  disease.  They  are  not  unconiinon  in  tabes,  dissemin- 
ated sclerosis,  and  paralytic  dementia. 

Varying  Inequality  of  the  pupil,  or  a  mydriasis,  now  occurring  on  the  one 
side  and  now  on  the  other,  is,  according  to  Von  Graefe,  a  serious  premonitory 
symptom  of  insanity.* 

The  pupillar}'  phenomena  of  certain  well-known  diseases,  already  several 
times  referred  to,  are  so  important  that  the  following  special  paragraphs  are 
intro<luced. 

The  Pninh  in  Tjoconioior  Ataxia.  Unequal  pupils,  either  with  mydriasis 
or  myosis,  or  of  medium  size,  occur  in  fully  27  per  cent,  of  the  cases,  accord- 
ing to  Berger,  a  percentage  which  agrees  entirely  with  the  author's  observa- 
tions.    They  are  slightly  more  frequent  in  the  initial  stage  of  the  diseju^e. 

The  pupil  is  often  elliptical  or  pear-shaped,  commonly  associated  with 
myosLs,  and,  perhaps,  as  Berger  suggest.^,  this  is  due  to  palsy  of  the  iris  vessels, 
varying  in  diflerent  meridians.  The  iris  reacts  peculiarly  to  mydriatics,  which 
dilate  such  a  pupil  (spinal  myosis)  only  partially,  and  their  effect  is  for  a 
long  time  manifest.  Myotics,  however,  contract  it  tul  maxim  nin.  Heddaeus' 
states  that  the  ordinary  form  of  small  pupil  in  reflex  iridopiegia  is  dilated 

»  The  author  U  especially  indebted  to  Swanzy's  article,  "The  Nfotionsof  the  Pupil  in  Health  and 
Discaase."  DlRease^of  the  Eye,  4th  edition,  chapter  xl.,  in  the  prai)artlon  of  the  sections  devoted  to 
the  anomalies  of  the  pupil. 

«  ArehiTes  of  Ophthalmology,  vol.  xxiii.  p.  8. 
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readily  with  cocaine.  This  indicates  that  its  narrowness  is  due  to  stimula- 
tion of  the  third  nerve  and  not  to  palsy  of  the  sympathetic.  It  is  possible 
that  a  spastic  myosis  may  also  occur  m  tabes.  Irritation  or  spastic  mydriasis 
may  appear  on  account  of  irritation  of  the  posterior  columns,  especially  in 
the  initial  stages  of  tabes,  while  paralytic  mydriasis  is  often  one  of  its  earliest 
symptoms. 

In  tabes  dorsalis  the  light  reaction  is  first  lost ;  later,  there  may  be  loss 
of  reaction  to  accommodation,  a  peculiarity  which  is  also  present  in  the  pro- 
gressive paralysis  of  the  insane,  sometimes  in  cerebral  syphilis,  and  is  said  to 
be  produced  by  certain  poisons,  for  example,  bisulphide  of  carbon  (Uhthoff ). 

Normal  pupillary  reactions  are  not  common  in  ataxia,  Berger  having 
found  them  in  only  3.7  per  cent,  of  his  cases,  and  he  gives  the  following  table 
to  show  the  various  phenomena  which  are  present : 


lo  the  stadium. 


Good  reaction  of  the  pupil 

Gowera'i  symptom 

Slow  light,  good  ftcoommodation  reaction   .... 
ArgyU-Robertson  symptom,  unilateral        .... 

"  ••  ••  bilateral 

Pupil  irresponsive  to  light  and  accommodation  unilateral 
u  ..  «.      ..       .<  ..  bilateral 


Preatazia. 

Ataxia. 

8 

1 

6 

2 

2 

1 

0 

2 

10 

24 

0 

1 

0 

11 

Paralytic. 


0 
0 
2 
0 

18 
2 

10 


With  the  spinal  myosis,  the  light  reflex,  and  the  contraction  associated 
with  accommodation  and  convergence  may  be  preserved,  when  the  lesion  is 
still  confined  to  the  cilio-spinal  region,  or  perhap  somewhat  higher  up. 

Reflex  Iridoplegia  is  the  name  given  to  a  pupil  responding  only  slightly  or 
not  at  all  to  the  light  impulse,  and  when  this  exists  without  loss  of  the  asso- 
ciated action  of  the  iris  (contraction  in  accommodation  and  convergence), 
the  term  "Argyll-Robertson  symptom  "  is  applied  to  the  phenomenon.  It  may 
occur  in  any  stage,  being  present  in  fully  one-half  of  the  patients.  It  is  asso- 
ciated with  mydriasis,  myosis,  medium-sized  and  unequal  pupils,  and  may  be 
unilateral  or  bilateral.  The  pathological  lesion  which  determines  the  pres- 
ence of  this  phenomenon  is  situated  in  the  fibres  which  pass  from  the  proxi- 
mal end  of  tne  optic  tracts  to  the  oculo-motor  nuclei  of  the  same  side.  Tur- 
ner,* however,  prefers  to  assume  that  a  single  lesion  situated  in  the  Sylvian 
gray  matter  forming  forepart  of  the  oculo-motor  nucleus'  is  the  cause  of  both 
the  myosis  and  the  reflex  iridoplegia. 

Unilateral  Reflex  Iridoplegia^  that  is,  a  condition  when  one  pupil  is  unaf- 
fected by  varying  degrees  of  illumination  of  both  eyes,  but  acts  to  accommo- 
dation, the  unaffected  pupil  responding  to  separate  light  stimulus  of  either 
eve,  may  exist  with  or  without  mydriasis,  but  usually  (always  according  to 
Heddaeus)  is  wider  than  its  fellow.  It  is  not  a  common  phenomenon,  and  is 
seen  in  tabes,  and  probably  may  be  due  to  syphilis.  It  was  formerly  regarded 
as  indicating  a  lesion  affecting  the  iris-branch  of  the  third  between  the 
sphincter  and  nucleus,  but  by  Moebius  and  Seggel  is  regarded  as  an  inter- 
ruption in  Meynert's  fibres.  Heddaeus  {he.  eit)  suggests  it  may  be  explained 
by  assuming  that  the  iris-branch  of  the  third  nerve  is  formed  of  two  roots, 

1  By  Gowers'  symptom  Berger  means  after  a  marked  contraction  of  the  pupil  a  dilatation,  fol- 
lowed by  vacillation. 

*  Royal  London  Ophthalmic  Hospital  Reports,  toI.  xiii.  part  3,  page.  844. 

'  UiR  studies  have  led  hira  to  sug^^t  the  following  Bubdivlaion  of  the  forepart  of  the  ocuIo-moCor 
nucleus:  1.  A  sphincter-inhibitory  centre,  closely  associated  with  a  sphincter-contractinK centre: 
which  two  subserve  the  pupillary  light  reflex.  2.  A  centre  for  accommodation.  3.  A  centre  for 
contraction  of  the  pupil  with  convergence,  in  cloae  association  with  the  centre  for  the  associated 
action  of  the  internal  recU  muscles. 
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one  from  the  sphincter-nucleus  and  one  from  the  accommodation-nucleus; 
if  the  former  is  destroyed  there  is  reflex  iridoplegia  and  mydriasis,  but  pre- 
aenred  accommodative  action  unless  the  latter  is  also  affected.  This  phe- 
nomenon should  be  distinguished  from  unilateral  reflex  blindness,  e.  g.^  in 
embolism  of  central  artery  of  retina  (Heddaeus),  in  which  there  is  pupil- 
lary response  to  light  directed  into  both  eyes,  or  into  the  unaflected  eye, 
bat  fiulure  of  response  in  either  pupil  when  light  faUs  on  the  blind  eye  (see 
also  cage  797). 

Scnwarz^  has  recorded  a  case  of  right  incomplete  reflex  iridoplegia  and  left 
incomplete  accommodation  palsy,  a  most  unusual  and  perhaps  uni<^ue  obser- 
vation, and  accepts  Heddaeus's  explanation  of  the  two  roots  of  the  ins-branch 
of  the  third  nerve. 

Occasionally  the  converse  of  the  Argyll-Robertson  symptom  is  observed, 
both  with  and  without  signs  of  tabes,  t.  e.,  the  pupils  react  to  light,  but  con- 
traction fails  during  attempts  at  convergence.  This  indicates  disease  in  a 
special  part  of  the  oculo-motor  nucleus,  as,  for  example,  in  a  case  of  Turner's 
(/be.  ei^)  with  lesion  in  the  second  and  third  subdivisions  of  the  nucleus  (see 
foot-note,  also  Heddaeus's  explanation,  p.  800).  According  to  Gowers,  when 
the  Argyll-Robertson  pupils  are  not  small,  the  skin-reflex  persists,  and  when 
the^  are  small,  it  is  lost,  a  &ct  which  Turner  regards  as  confirming  his  view. 
This  explains  contracted  Argyll-Robertson  pupus,  which  have  been  observed 
without  evidence  of  sclerosis  of  the  cervical  region  of  the  cord. 

Abolition  of  accommodative  reaction,  with  preservation  of  normal  power 
of  accommodation  and  normal  reaction  to  light,  according  to  Heddaeus,  has 
never  been  observed  (see  page  797). 

The  Pupils  in  Paralytic  Vementia.  Abnormal  pupillary  phenomena  are 
common  in  this  disease,  and  consist  of  inequality,  sometimes  of  varying  in- 
equality, and  of  reflex  iridoplegia. 

Inequality  of  the  pupils  is  seen  not  only  in  progressive  paralysis  of  the 
insane,  but  in  various  types  of  mental  disorder,  and  has  been  estimated  to 
occur  in  half  of  the  cases.  Certainly  this  percentage  is  correct  for  paraly- 
tic dements.  Uhthoff,  who  examined  4000  cases  of  mental  disease,  found 
492  examples  of  reflex  iridoplegia ;  of  these  421,  or  85.5  per  cent.,  were 
paralytic  dements. 

Irregularly  shaped  pupils  and  irregular  pupillary  reactions  are  frequent ; 
indeed,  it  is  said  that  they  exceed  in  frequency  inequality  of  the  pupil.  Fi- 
nally, accommodatiou  may  also  fail  aud  the  pupil  become  motionless  both 
to  the  stimulus  of  light  and  convergence  (absolute  iridoplegia).  The  dilata- 
tion upon  irritation  of  the  skin  may  be  preserved  for  a  long  time.  Accord- 
ing to  W.  Bevan  Lewis,*  however  the  sequence  of  the  morbid  phenomena  in 
the  iris  in  this  disease  is  (a)  paralysis  of  reflex  dilatation  to  cutaneous  stimu- 
lation, (b)  reflex  iridoplegia,  (r)  partial  and  occa^ioDally  complete  interior 
ophthalmoplegia. 

PapiU  in  Epilepny,  The  pupils  of  epileptics  are  not  infrequently  unequal, 
Bn>wning^  concluding  that,  on  an  average,  one  in  every  five  or  six  epileptics 
will  have  some,  perhaps  only  slight,  inequality  of  the  pupils.  He  divides  the 
pupillary  phenomena  in  this  respect  into  three  grades :  decided  inequality, 
probably  depending  upon  localized  intra-cranial  trouble ;  slight  but  fairly 
constant  inequality ;  and  the  so-called  latent  anisocoria,  in  which  the  in- 
equality is  evident  only  on  faint  illumination,  a  condition  not  uncommon  in 
diseai?es  other  than  those  analogous  to  epilepsy. 

Paralysis  of  the  Ciliary  Muscle.  This  may  be  present,  and  is 
known  as  cycloplegvi^  without  co-existing  affection  of  the  pupil,  and  is  inoflt 

1  Centralblatt  f.  Prakt.  AuRenhellk.  Dec.,  1894. 

*  Tnns.  Ophtb.  Soc.  United  KiDgdom,  voL  ill.  p.  219. 

»  Journal  of  Nervous  and  Mental  Disease,  January,  1892. 
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common  after  diphtheria.  Sometimes  there  is  slight  mydriasis.  As  already 
noted,  cycloplegia,  with  preservation  of  the  light  reflex  of  the  pupils  is  seen 
in  locomotor  ataxia  and  in  other  allied  pathological  conditions.  These  cases 
probably  depend  upon  affection  of  the  centres  for  accommodation. 

When  both  iris  and  ciliary  muscle  are  paralyzed — as,  for  example,  in  third 
nerve  palsy — we  have  the  condition  known  as  cychplegia  with  mydn<isw. 

Ophthalmoplegia  interna j  or,  in  other  words,  cycloplegia  and  total  irido- 
plegia,  as  intimated  in  preceding  paragraphs,  may  be  the  ultimate  result  of 
a  condition  which  begins  as  an  ordinary  failure  of  the  reflex  mobility  of  the 
pupil.  It  has  always,  as  is  well  known,  been  described  as  a  primary  condi- 
tion, and  was  attributed  by  Mr.  Hutchinson  to  disease  of  the  ciliary  gan- 
glion, and  by  Hulke  to  lesion  of  the  iutra-ocular  ganglionic  ceUs.  We  know 
m>m  anatomical  examinations  that  it  is  of  nuclear  origin,  and  may  or  may 
not  be  associated  with  an  external  ophthalmoplegia,  and  may  result  from 
allied  lesions  and  causes  (see  page  784). 

Certain  Special  Pupillary  Phenomexa.  Hemiopic  Vupillary  Inae- 
tion.  This  phenomenon,  first  described  by  Heddaeus  in  1880,  and  designated 
by  Wernicke  (sometimes  called  Wernicke's  symptom)  hemiopic  pupillary 
reaction  sign,  is  the  means  for  determining  whether  or  not  a  lesion  lies 
between  the  optic  chiasm  and  the  corpora  quadrigemina  or  fiirther  on  in 
the  visual  pathway. 

Given  a  case  of  lateral  hemianopsia,  the  examination  is  made  as  follows : 
One  eve  being  careftilly  excluded,  the  patient  being  seated  in  a  dark  room, 
Mdth  the  source  of  light  somewhat  behind  him,  the  eye  under  examination  is 
illuminated  by  a  weak  light  reflected  from  a  plane  mirror.  The  observer  then 
reflects  a  more  intense  beam  of  light  by  means  of  the  concave  mirror  of  the 
ophthalmoscope  into  the  pupillary  space,  care  being  taken  that  the  light  falls 
ooliquely,  and  is  not  diffused  over  the  entire  retina.  If  the  beam  of  light 
falling  upon  the  blind  side  of  the  retina  causes  no  contraction  of  the  pupil, 
it  is  assumed  that  the  lesion  is  in  that  portion  of  the  sensory  motor  arc  of  the 

?>upillary  reflex  included  between  the  chiasm  and  the  corpora  ouadrigemina. 
f  there  is  reaction  of  the  pupil  when  the  light  strikes  both  the  seeing  and 
the  blind  side  of  the  retina,  the  lesion  is  further  on  in  the  visual  pathway. 
The  examination  must  be  made  with  great  care. 

It  may  be  a  transient,  permanent,  or  recurrent  phenomenon.  Rothmann,^ 
who  has  observed  a  transient  case,  concludes  that  this  sign,  when  persisitent, 
indicates  basal  disease  in  the  region  of  the  tracts,  but,  if  transient,  a  distant 
lesion  beyond  the  origin  of  the  reflex  fibres.  Hemianopsia  without  the  sign  is 
presumptive  evidence  of  disease  outside  the  reflex  arc,  while  late  appearance 
of  this  pupil  symptom  in  hemianopsia  may  mean  secondary  degeneration. 
Hemianopic  inaction  of  the  pupil  may  be  present  without  hemianopsia  if  there 
is  lesion  oetween  the  third-nerve  nucleus  and  its  related  tract  on  one  side. 
Henschen's'  conclusions,  based  upon  a  most  careftil  study  of  the  literature, 
as  well  as  observations  of  his  own,  are  as  follows : 

1.  Hemiopic  reaction  (H.  R.)  does  not  appear  with  softening  of  the  occip- 
ital, parietal,  or  temporal  lol>es,  even  when  it  is  extensive,  or  has  reached 
the  neighborhood  of  the  corpora  geniculata,  and  is  absent  with  tumors  of 
these  regions,  even  when  they  have  destroyed  the  optic  radiations,  and 
pressed  on  the  pulvinar  or  the  coq)ora  quadrigemina. 

2.  Mere  pressure  on  the  tract  may  cause  the  reaction. 

3.  I^esions  of  the  tract  pnxluce  the  reaction,  as  a  rule,  even  when  ver}' 
minute. 

»  DeutBCh.  med.  Wochenschrifl.  1894,  No.  15. 

*  BeltrMgc  zur  Pathologie  desGehirn's.  Teil,  ill.  s.  100-115.  See  also  abstract  in  Ophthalmic  Revieu*, 
December,  1894. 
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4.  Lerion  of  the  outer  corpus  geniculatum  seems  not  to  produce  the 
reaction. 

5.  The  effect  of  lesions  of  the  inner  corpus  geniculatum  is  uncertain. 

6.  Destruction  of  the  pulvinar  does  not  cause  the  reaction. 

7.  Destruction  of  the  posterior  corpus  quadrigemina  does  not  produce  it. 

8.  Lesions  of  posterior  s^ment  of  thalamus  and  pulvinar  do  cause  the 
reaction — perhaps  from  pressure  on  the  tract,  or  by  destroying  the  brachium 
anterius. 

9.  Lesions  of  the  chiasma  produce  it,  though  occasionally,  for  some  un- 
known reason,  it  is  not  present. 

10.  It  may  occur  in  injury  to  the  nerve,  with  monocular  hemianopsia. 
The  Cerebral  Cortex  Reflex  of  the  Pupil.    If  one  sits  in  a  darkened  room  a 

marked  bilateral  pupillary  contraction  will  occur,  without  change  of  accom- 
modation or  conveivence,  if  only  the  attention  is  directed  to  a  bright  object 
already  present  within  the  compass  of  the  field  of  vision.  The  brighter  the 
object  the  more  pronounced  the  contraction. 

Haab  believes  that  this  reflex  must  be  cortical  in  nature.  It  is  lessened 
in  patients  who  are  likely  to  have  reflex  iridoplegia,  namely,  tabetics  and 
dements. 

Hippus,  or  a  rhythmical  contraction  and  dilatation  of  the  pupil,  occurring 
without  alteration  of  illumination  or  fixation — a  normal  phenomenon  for  a 
few  seconds  after  light  stimulus  to  the  retina  and  optic  nerve — is  present  in 
various  nervous  discuses.  Damsch  has  reported  the  condition  in  multiple 
oerebro-spinal  sclerosis,  disseminated  sclerosis,  and  in  neurasthenia.  In 
psychical  disturbances,  epilepsy,  and  in  the  early  stages  of  acute  meningitis 
and  palsy  of  the  oculo-moter  it  has  also  been  observed.  The  most  marked 
examples  the  author  has  seen  were  in  a  patient  with  recurrent  mania  and  in 
one  of  grave  hysteria. 

The  Skin  Reflex.  This  is  the  second  reflex  action  of  the  iris,  the  other 
being  its  contraction  under  the  stimulus  of  a  beam  of  light,  and  consists  of  a 
dilatation  of  the  pupil  when  some  cutaneous  nerve  is  stimulated,  especially 
in  the  region  of  the  skin  of  the  neck.  The  motor  path  for  this  action  is  in 
the  cervical  sympathetic,  and  in  the  connecting  fibres  with  the  spinal  cord 
in  the  cervical  region,  and  the  centre  probably  beneath  the  corpora  quadri- 
gemina. The  reflex  is  lost  in  disease  of  the  cervical  sympathetic  and  m  cer- 
tain lesions,  esi)ecially  those  impairing  sensibility  in  the  upper  portion  (cer- 
vical) of  the  spinal  cord. 

8ecti<m  of  the  fifth  nerve  is  followed  bv  pupillary  phenomena  similar  to 
those  seen  in  paralysis  of  the  sympathetic,  due  probably  to  the  fact  that 
the  tri^minus  contains  sympathetic  fibres  which  are  thus  paralyzed,  and  a 
direct  mflucnee  of  this  nerve  upon  a  contraction  of  the  pupil  has  been  de- 
scribed, but,  as  8wanzy  {)oints  out,  this  should  be  regarded  purely  as  a  reflex 
action. 

In  certain  cases  of  reflex  pupillary  immobility,  ansesthosia  over  portions  of 
the  distribution  of  the  fifth  cranial  nerve  will  be  found.  This,  as  Turner 
insists,  is  suggestive  of  the  presence  of  a  sc-jlerotic  lesion,  either  in  the  trunk 
of  the  nerve  or  in  the  distribution  of  its  roots,  and  he  believes  that  the  cause 
of  this  amcsthesia  is  connected  with  the  distribution  of  the  so-called  ascend- 
ing root  of  the  fifth  nerve.  Such  aniesthesia,  then,  in  connection  with  pupil- 
lary phenomena,  is  strongly  suggestive  of  early  progressive  degenerative 
lesion  in  the  upper  portion  of  the  central  ner\'0U8  apparatus.' 

1  Connult  Turner,  loc.  cit.,  p.  S42. 


CHAPTER    XXVIL 
DISEASES  OF  THE  CRANIAL  NERVES 

(Continued). 
By  C.  a.  HERTER,  M.D. 


Many  of  the  disorders  of  the  functions  of  the  cranial  nerves  are  brought 
about  by  brain  disease  and  not  by  disease  located  in  the  nerves  themselves. 
Strictly  speaking,  disturbances  arising  in  this  way  should  not  be  treated  in 
a  chapter  dealing  with  the  diseases  of  the  nerves,  but,  owing  to  the  fact  that 
the  disturbances  of  funqtion  arising  from  central  disease  are  of  the  same 
kind  symptomatically  as  those  due  to  peripheral  disease,  it  is  convenient  in 
practice  to  touch  upon  the  former  in  speaking  of  the  latter. 


AFFECTIONS  OF  SMELL. 

ANOSidiA.  Anosmia,  or  loss  of  the  sense  of  smell,  is  much  more  often  the 
result  of  disease  of  the  olfactory  mucous  membrane  (chronic  rhinitis,  nasal 
polypi)  than  of  disease  of  the  nerve  or  brain,  and  such  local  processes  must 
DC  carefully  excluded  before  a  nervous  lesion  can  be  seriously  considered. 
Any  out  oi  the  following  conditions  may  lead  to  anosmia :  mere  excess  of 
nasal  secretion  ;  defective  secretion,  or  changes  in  the  mucous  membrane,  such 
as  may  occur  in  paralysis  of  the  fifth  nerve ;  blows  on  the  head  which  me- 
chanically tear  the  olfactory  filaments  from  the  bulb  (very  rare  cause) ; 
pressure  on  the  nervous  bulb  by  tumor  in  the  anterior  fossa  of  the  skull,  or 
by  caries  of  adjacent  bone,  or  by  syphilitic  meningitis  or  by  hydrocephalus ; 
primary  degenerative  changes  associated  with  locomotor  ataxia ;  primary 
senile  atropny  of  the  bulbs ;  congenital  absence  of  the  nerves ;  excessive 
olfactory  stimulation. 

Disease  of  the  sensory  part  of  the  internal  capsule  (posterior  limb)  has 
been  known  to  cause  anosmia  on  the  side  opposite  the  lesion,  and  an  exten- 
sive cortical  or  subcortical  lesion  in  the  area  of  the  middle  cerebral  artery 
may  produce  the  same  result.  Disease  of  the  tip  of  the  temporo-sphenoidal 
lobe,  involving  the  olfactory  centre,  is  probably  a  cause  of  anosmia.  A 
functional  loss  of  smell  occasionally  occurs  in  hysteria  and  in  neurasthenic 
states. 

Diagnosis.  The  diagnosis  of  anosmia  of  nervous  origin  depends  on  de- 
tection of  loss  of  smell  and  on  exclusion  of  disease  of  the  mucous  mem- 
brane. In  testing  the  condition  of  the  sense  of  smell  it  is  important  to  make 
use  of  substances  that  stimulate  the  sense  of  smell  only.  It  is  convenient  to 
use  oil  of  cloves  in  various  degrees  of  dilution.  If  there  is  loss  of  smell, 
with  ability  to  distinguish  flavors,  the  trouble  is  certainly  due  to  disorder  of 
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tlie  mucous  membrane.  In  the  very  rare  cases  where  the  ordinary  tests  of 
smell  do  not  sufBice,  an  electrical  current  may  be  used  to  stimulate  the 
nervesy  a  phosphorus-like  odor  being  perceived  if  the  nerves  are  normal. 

FkogUNdf .    The  prognosis  of  anosmia  of  nervous  origin  is  bad  as  regards 
recovery  except  in  functional  cases  and  some  syphilitic  and  some  traumatic 


Treatment.  The  treatment  of  nervous  anosmia  is  practically  the  treat- 
ment of  the  cause  of  the  anosmia,  and  is  consequently  unsatis&ctory.  But 
treatment  should  be  attempted  in  the  hope  that  the  nerve-elements  are  fiino- 
tionally  inactive  rather  than  destroyed.  One-thirtieth  of  a  grain  of  strych- 
nine in  olive  oil  may  be  used  as  a  snuff.  A  weak  galvanic  current  should 
be  applied  with  the  negative  pole  to  the  nasal  bones.  Occasionally  electri- 
cal treatment  is  of  actual  service. 

HYPEBoeiOA  is  an  occasional  occurrence  in  hysteria  and  insanity.  It 
consists  of  a  very  remarkable  acuteness  of  the  sense  of  smell,  comparable  to 
that  normally  possessed  by  some  animals.  The  condition  is  apt  to  be  asso- 
ciated with  a  changed  appreciation  of  the  character  of  odors.  A  physiolo- 
ffical  hyperosmia  is  sometmies  the  result  of  cultivation,  as  in  the  case  of  the 
blind  and  those  who  follow  certain  occupations,  such  as  tea-tasting. 

Olfiictory  hallucinations  occur  in  the  insane  and  as  the  aur»  of  epilep^. 
In  rare  instances  olfiustory  hallucinations  have  resulted  from  tumor  or  son- 
ening  in  the  anterior  part  of  the  temporo-sphenoidal  lobe.  Ol&ctory  halluci- 
nations are  usually  of  an  unpleasant  character  and  are  generally  unassod- 
ated  with  anosmia. 

Parosmia,  or  perversion  of  the  sense  of  smell,  is  a  condition  in  which  all 
or  most  things  smell  alike.  It  may  result  from  irritative  disease  of  the  nerve 
or  brain,  but  is  very  rarely  so  caused.  It  is  not  a  very  uncommon  condition 
in  neurasthenics  and  in  persons  suffering  from  digestive  derangement.  In 
some  persons  a  dose  of  purgative  salts  gives  rise  regularly  to  a  perversion  of 
the  sense  of  smell,  lasting  many  hours  or  even  days.  The  odor  perceived  is 
usually  disagreeable  and  may  have  a  fecal  character.  The  sense  of  taste 
may  be  coincidently  perverted. 


AFFECTIONS   OF   TASTE. 

The  path  by  which  sensations  of  taste  pass  to  the  brain  is  still  the  subject 
of  discussion,  but  the  facts  of  pathology  warrant  the  following  conclusions : 
1,  that  the  sense  of  taste  from  the  anterior  two-thirds  of  the  tongue,  and  in 
some  cases  from  the  back  of  the  tongue  as  well,  is  conveyed  in  a  circuitous 
course  bv  the  lingual  branch  of  the  fifth,  then  by  the  chorda  tympani,  then 
by  the  facial  (between  the  stylo-mastoid  foramen  and  the  geniculate  gan- 
glion), and  lastly  by  the  great  superficial  petrosal  to  the  second  division  of 
uie  fifth,  and  by  it  to  the  root  of  the  fifth  ;  2,  that  the  sense  of  taste  from 
the  back  of  the  tougue  and  from  the  palate  is  conveyed  by  the  glosso-pharyn- 
geal  nerve  in  most  cases,  but  is  switched  off  before  reaching  the  gloaso-pharyn- 
geal  root,  to  the  second  division  of  the  fifth,  by  means  of  certain  fibres  of 
connection  between  the  ninth  and  the  fifth  ;  8,  that  the  stimuli  of  taste,  both 
fix>m  the  anterior  two-thirds  of  the  tongue  and  from  the  posterior  third  of 
the  tongue  and  the  palate,  having  reached  the  second  division  of  the  fifth, 
pass  by  it  to  the  root  of  the  fifth,  and  thence  by  the  fifth  to  the  cortex  of  the 
Drain  (probably  the  general  sensory  region). 

Ageusia,  or  loss  of  the  sense  of  taste,  may  arise  from  disease  in  any  portion 
of  the  taste-path  just  described.  The  most  common  caune  of  ageusia  is 
&cial  neuritis  between  the  geniculate  ganglion  and  the  point  of  departure 
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of  the  chorda  tyinpani  from  the  facial.  The  loss  of  taste  is  then  on  the  an- 
terior two-thirds  of  the  corresponding  half  of  the  tongue,  and  is  aasociated 
with  facial  paralysis.  Ageusia  from  peripheral  lesions  located  elsewhere  is 
not  common,  but  disease  of  the  chorda  from  tympanic  disease,  or  from  dis- 
ease of  the  second  division  of  the  fifth,  does  not  belong  to  the  great  raritieB. 
Loss  of  taste  from  disease  of  the  glosso-pharyngeal  nerve  alone  probably  does 
belong  to  the  greatest  rarities.  Complete  loss  of  taste  probably  never  results 
from  disease  of  the  mucous  membrane  of  the  tongue,  but  a  partial  loss  occa- 
sionally arises  in  this  way.  Loss  of  taste  due  to  disease  of  the  path  within 
the  brain  is  of  rare  occurrence.  Such  loss  may,  however,  occur  as  part  of  a 
general  hemiansesthesia  from  disease  of  the  cerebrum  involving  the  sensory 
crossway.  Much  more  frequently  ageusia  forms  part  of  the  hemiansesthesia 
of  hysteria.  Disease  of  the  pons  has  been  known  to  cause  complete  one- 
sided ageusia  under  conditions  that  suggest  the  proximity  of  the  taste-path 
in  the  pons  to  the  motor  root  and  nuclei  of  the  nflh. 

The  recognition  of  ageusia  is  not  difficult,  but  it  should  be  remembered 
that  the  patient  may  be  quite  unconscious  of  a  unilateral  ageusia.  The  sense 
of  taste  includes  only  the  perception  of  the  following  kinds  of  sensations: 
bitterness,  sweetness,  sourness,  saltiness,  and  metallic  sensations.  Solutions 
of  sugar,  quinine,  salt,  and  citric  acid  may  be  employed  as  tests,  and  a  weak 
galvanic  current  applied  to  the  tip  of  the  tongue  may  be  used  as  an  actual 
test  of  the  integrity  of  the  nerve-elements.  Caution  should  be  used  to  con- 
fine the  action  of  the  test  solution  to  the  part  of  the  tongue  examined,  and 
flavors  (which  are  perceived  through  the  olfactory  nerve)  should  not  be  con- 
founded with  tastes. 

The  treatment  of  the  symptom  ageusia  is  the  treatment  of  the  condition 
on  which  it  depends,  this  being  most  often  a  facial  neuritis.  The  nerves 
of  taste  may  readily  be  stimulated  by  galvanism,  one  electrode  being  placed 
on  the  tongue,  the  other  on  the  mastoid.  Such  applications  seldom  do  harm, 
but  on  the  other  hand  are  rarely  of  much  service.  In  hysterical  ageusia 
faradization  of  the  tongue  may  be  used. 

Parageusia,  or  perversion  of  the  sense  of  taste,  is  sometimes  met  with  in 
insanity,  hysteria,  tabes,  neurasthenia,  and  local  catarrhal  conditions.  It 
consists  in  the  perception  of  gustatory  sensations  different  from  those  nor- 
mally produced,  sweet  things  tasting  bitter,  etc. 

Hyperageusia,  or  increased  sensitiveness  of  taste  and  subjective  sensations 
of  taste,  occurs  under  conditions  like  those  in  which  parageusia  occurs.  Sub- 
jective sensations  of  taste  are  sometimes  part  of  the  aura  of  epileptic  seizures, 
and  are  not  rare  among  the  hallucinations  of  the  insane. 


AFFECTIONS  OF  THE  AUDITORY  NERVE. 

Acoustic  Paralysis — nervous  deafiiess. 

Etiology.  Deafness  due  to  disturbance  or  imperfection  of  some  part  of  the 
nervous  mechanism  of  hearing,  as  distinguished  from  deafness  due  to  middle 
or  external  ear  disease,  may  be  congenital  or  acquired.  Congenital  nervous 
deafness  is  the  cause  of  four-fifths  of  all  cases  of  deafmutism,  the  remaining 
one-fiflh  occurring  from  disease  in  early  life.  Inheritance  is  a  very  important 
factor  in  the  causation  of  deafmutism,  but  of  the  pathology  of  the  condition 
practically  nothing  is  known.  Nervous  deafness  other  than  deafmutism  may 
arise  from  disease  in  any  part  of  the  auditory  path,  from  the  labyrinth  to  the 
cortex  of  the  brain. 

1.  Disease  of  the  labyrinth  is  the  cause  of  the  great  majority  of  all  cases 
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of  nenroos  deafbefls,  the  morbid  proceeB  beinffeither  primary  in  the  labyrinth 
or  eztendinff  to  it  from  the  middle  ear.  The  morbid  prooees  may  be  an 
acute  or  a  <mronic  inflammation,  a  syphilitic  exudate,  a  d^eneration,  or  a 
hemorrhage,  or,  as  secondary  chanffes,  fibrous  or  calcareous  degeneration. 
Expoanie  to  cold,  gout,  or  a  toxic  blood  state  may  appear  to  determine  the 
occurrence  of  the  labyrinthine  disease.  Drues  which,  like  quinine,  are 
capable  of  causing  deamess  probably  do  so  by  their  action  on  the  labyrinth, 
by  acting  either  on  the  nerve-endings  of  the  acoustic  nerve  or  on  the  struc- 
ture in  which  these  terminate.  A  very  loud  noise,  i.  e.,  one  with  much 
concussion,  may  ^ve  rise  to  complete  dea&ess,  temporary  or  permanent, 
probably  by  causmg  hemorrhage  into  the  labyrinth.  Persons  subject  to 
jarring  or  continuous  noise,  as  locomotive  engineers  and  boilermakers,  not 
rarely  suflbr  from  deafheas  of  labyrinthine  origin. 

2.  Lesions  of  the  auditory  nerve,  either  in  the  course  through  the  temporal 
bone  or  at  the  base  of  the  brain,  are  much  leas  frequently  the  cause  of  nervous 
deafiiess  than  disease  in  the  internal  ear.  The  following  are  the  chief  forms 
of  disease  of  the  nerve :  pressure  on  the  nerve  from  new  growths  outside  the 
nerve,  or  from  syphilitic  or  other  forms  of  meningitis,  or  from  narrowing  of 
the  meatus^  inflammation  through  extension  from  adjacent  structures,  hemor- 
rhage or  tumor,  or  calcareous  degeneration  within  the  nerve  (very  rare), 
primary  defeneration  of  the  nerve  (as  in  locomotor  ataxia  or  senility),  and, 
possibly,  primary  neuritis  and  the  so-called  rheumatic  neuritis. 

3.  liie  auditory  nuclei  in  the  pons  are  rarely  the  seat  of  disease.  Occa- 
sionally nervous  aea&ess  is  the  result  of  hemorrhage,  acute  softening  or  a  new 
growth  involving  these  nuclei. 

4.  Disease  in  any  part  of  the  auditory  path  above  the  nuclei  in  the  pons 
is  an  occasional  cause  of  nervous  deafoess.  Thus  disease  of  the  superncial 
layer  of  the  te^entum  of  the  cms,  or  of  the  sensory  portion  of  the  mtemal 
capsule,  or  of  the  cortex  of  the  temporo-sphenoidal  lobe,  or  of  the  white  sub- 
stance just  beneath  the  cortex,  has  been  known  to  give  rise  to  dea&ess. 
Functional  loss  of  hearing  is  met  with  in  hysteria  as  part  of  hemianesthesia, 
in  amemia  (the  defect  being  then  partial),  and  in  cases  of  profuse  hemorrhage. 
In  these  conditions  the  cortex  is  probably  the  seat  of  nutritional  or  vasomotor 
disturbance. 

Symptoms.  The  most  important  characteristic  of  nervous  deafness  relates 
to  the  conduction  of  sound  through  the  bones  of  the  head.  Normally,  the 
vibrations  of  a  tuning-fork  can  be  heard  longer  through  the  air  than  through 
the  bone,  i.  e.,  when  the  subject  can  no  longer  hear  the  tuning-fork  held  to 
the  skull  he  can  still  hear  it  if  it  is  placed  just  opposite  the  external  auditory 
meatus  (this  is  "  Rinne's  test ").  If  there  is  disease  of  the  middle  ear,  conduc- 
tion through  the  bone  is  better  than  conduction  through  the  air.  But  if 
there  is  some  dea&ess  to  sounds  conducted  through  the  air,  and,  notwith- 
standing this,  sounds  are  heard  better  through  the  air  than  through  the  bone, 
the  deafness  depends  on  labyrinthine  or  nerve  disease,  t.  6.,  it  is  nervous 
deafness.  The  deafness  in  these  cases  is  especially  marked  for  short  sounds 
of  high  pitch. 

Considerable  study  has  l)een  devoted  to  the  characters  of  the  electrical 
reactions  in  nervous  deafness,  but  the  changes  in  reaction  found  in  such  cases 
are  neither  distinctive  nor  do  they  occur  in  all  cases.  Moreover,  the  applica- 
tion of  the  test  is  extremely  disagreeable.  The  test  is  thus  impracticable. 
The  position  of  the  disease  which  causes  nervous  deafness  is  to  be  determined 
by  means  of  the  associated  symptoms.  If  there  is  facial  paralysis  with  nerve 
deafness,  and  there  is  no  evidence  of  middle-car  or  bone  aisease,  the  auditory 
nerve  is  involved  at  the  base  of  the  brain  or  in  the  internal  meatus.  Deaf- 
ness of  sudden  onset,  associated  with  paresis  of  the  arm  and  leg  of  the  oppo- 
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site  side,  and  other  bulbar  or  pontine  symptoms,  is  probably  due  to  disease 
of  the  auditory  nuclei,  but  if  these  bulbar  symptoms  exist  with  deafness  of 
slow  onset  this  inference  cannot  be  made.  If  neryous  deafoess  is  associated 
with  hemiplegia  or  hemiansesthesia  on  the  same  side  the  lesion  is  probably  in 
the  internal  capsule,  in  the  cortex,  or  just  beneath  the  cortex. 

Bilateral  neryous  deafness  is  less  common  than  unilateral  affection,  but  is 
neyertheless  common.  Its  chief  causes  are  bilateral  disease  of  the  labyrinth 
(common),  symmetrical  disease  of  the  auditory  nerves  (yery  rare),  destruc- 
tiye  lesions  of  the  superficial  layer  of  the  crustae  of  the  crura  (yery  rare),  and 
disease  of  the  auditory  centre  in  each  temporo-sphenoidal  lobe  (yery  rare). 

Treatment.  The  treatment  of  deafness  due  to  labyrinthine  disease  is 
described  in  text-books  of  otology.  When  the  symptom  is  due  to  a  central 
or  nerye  lesion  the  principles  which  goyem  treatment  are  those  which  relate 
to  the  treatment  of  the  same  process  elsewhere.  When  deafness  is  acute  in 
onset  counter-irritation  does  good.  Chronic  cases  are  not  usually  amenable 
to  treatment,  but  slight  improyement  is  sometimes  obseryed  during  the  use  of 
counter-irritation,  hypodermic  injections  of  strychnine,  and  galyanism  to  the 
nerye. 

Auditory  Hyper^esthesia.  The  term  auditory  hypersesthesia  is  used 
in  a  general  way  to  designate  increased  action  of  the  auditory  nerye  or  centre 
and  yarious  peryersions  of  their  function. 

True  Hyper^esthesia  (hyperacusis,  oxyecoia),  or  increased  keenness  of 
hearing,  is,  when  well  pronounced,  a  condition  of  great  rareness.  In  this  state, 
of  which  there  are  authentic  examples,  all  sounds  or  particular  sounds  (as 
the  high  notes  of  a  Galton's  whistle)  are  heard  with  undue  loudness.  Usually 
the  state  is  a  transient  one  of  a  few  hours'  duration.  It  is  generally  asso- 
ciated with  other  disorders  of  hearing.  The  following  are  the  chief  morbid 
states  in  which  hyperacusis  has  been  obseryed :  in  hysteria  (associated  with 
increased  acuteness  of  other  senses) ;  in  the  mental  excitement  induced  by 
alcohol  (Politzer);  at  the  onset  of  acute  cerebral  and  general  diseases ;  during 
recoyery  from  tubal  catarrh ;  just  preceding  the  deyelopment  of  central  dis- 
ease of  the  auditory  path  (Moos). 

Auditory  DySi^sTHESiA,  or  dysacusis,  is  a  more  common  condition  in 
which  sounds  cause  discomfort,  although  they  are  not  heard  with  undue  loud- 
ness. Such  discomfort  is  experienced  in  a  yariety  of  morbid  conditions  of  the 
middle  ear,  in  labyrinthine  disease,  in  partly  deaf  persoas,  and  in  some  who 
are  completely  deaf  (Jacobson),  in  trigeminal  neuralgia,  migraine,  neuras- 
thenia, and  yarious  organic  cerebral  diseases  (meningitis,  general  paralysis). 
The  discomfort  is  probably  not  produced  by  direct  irritation  of  the  acoustic 
nerye. 

The  treatment  of  these  hypenesthesijB  yaries  with  the  nature  of  the  primary 
affection.  The  symptom  itself  is  almost  always  relieyed  by  full  doses  of  the 
bromides. 

Tinnitus  Aurium.  The  subjectiye  sounds  to  which  the  name  tinnitus 
aurium  is  given  constitute  a  rather  common  and  often  a  most  distressing  ail- 
ment. The  affection  is  much  more  frequent  in  the  second  than  in  the  first 
half  of  life,  and  is  almost  unknown  in  children.  It  is  probably  of  nearly  equal 
frequency  in  the  two  sexes. 

Although  tinnitus  aurium  yaries  much  in  its  character  and  arises  under  a 
variety  of  conditions,  it  is  always  dependent  in  part  upon  irritation  of  some 
portion  of  the  auditory  tract  or  upon  some  one  of  the  yarious  sound-produc- 
ing processes  in  the  neighborhood  of  the  normal  ear.  Of  all  cases  of  tin- 
nitus, labyrinthine  disease  is  by  far  the  most  common.  There  are  distinct 
eyidences  of  nerye-deafness  in  four-fifths  of  all  the  cases  that  come  under  the 
physician's  notice  (Gowers),  and  this  large  proportion  of  cases  would  be  in- 
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by  including  the  cases  of  occasional  tinnitus  in  which  there  is  con- 
tiniially  very  slight  nerve-deafness. 

The  following  are  the  chief  direct  causes  of  tinnitus :  1.  Various  forms 
of  ear  disease :  (a)  disease  of  the  external  ear,  as  new  growths  in  the  meatus, 
aecnmnlations  of  cerumen ;  (&)  disease  of  the  middle  ear,  acute  and  chronic 
suppuTative  otitis,  catarrhal  otitis,  spasm  of  the  stapedius  muscle ;  (e)  disease 
of  toe  internal  ear,  including  the  various  causes  of  nerve-deafiieaB  (vide  anU), 
Hie  mechanism  by  which  these  causes  are  operative  in  producing  tinnitus  is 
a  matter  of  conjecture. 

2.  Irritation  of  the  auditory  nerve  or  of  its  central  path  by  organic 
changes^  hemorrhage,  softening,  d^enerations,  concretions  in  the  nerve,  etc., 
nsawy  associated  with  nervous  deafness. 

3.  Lritation  of  the  auditory  nerve  or  centre  dependent  on  Ainctional  or 
nutritional  disorder  in  these  parts.  This  is  probably  the  origin  of  the  sub- 
jective sensations  of  sound  which  are  perceived  in  some  cases  of  epilepsy  as 
an  aura,  in  rare  cases  of  migraine,  and  in  some  cases  of  Ainctional  deranse- 
ment  of  a  neurasth^iic  character.  In  the  former  cases  the  tinnitus  doubt- 
leas  depends  on  cortical  irritation  due  to  perverted  nutrition  of  the  nerve- 
elements. 

4.  Intense  stimulation  of  the  auditory  mechanism  through  loud  or  long 
continued  sounds.  The  report  of  a  cannon,  a  loud  railway  whistle,  have 
each  been  followed  by  long-continued  tinnitus.  Sounds  less  loud,  but  long 
continued,  are  capable  at  times  of  causing  tinnitus,  usually  of  moderate 
degree  and  short  duration.  Piano-tuners,  lK)iler-makers,  etc.,  are  sometimes 
aflbcted  in  this  way. 

5.  The  movement  of  the  blood  in  the  vicinity  of  the  ear.  Normally  the 
blood-currents  there  and  in  the  ear  give  rise  to  no  sound,  but  they  may  be 
ao  changed  as  to  be  perceived.  The  most  common  form  of  such  disturbance 
is  the  murmur  in  the  ears  sometimes  heard  in  anaemia,  and  due  probably  to 
vibrations  of  the  blood-current  in  the  carotid.  The  pulsation  may  be  les- 
sened by  pressure  on  the  carotid  in  the  neck.  Prei«ure  on  the  cervical 
sympathetic  has  seemed,  in  some  instances,  to  cause  subjective  sounds,  doubt- 
less oy  causing  dilatation  of  the  labyrinthine  vessels,  in  very  rare  cases  an 
intra-cranial  aneurism  causes  a  murmur  similar  to  that  of  ansemia. 

Any  disorder  of  the  general  health  which  leads  to  defective  nutrition  of 
the  brain,  especially  its  cortex,  constitutes  a  most  important  predisposition 
to  the  development  or  intensification  of  tinnitus.  It  is  iurtner  most  im- 
portant to  recognize  the  fact  that  the  continuous  overaction  of  the  auditory 
centres  leads  to  nutritional  changes  there,  which,  after  a  time,  may  become 
as  potent  an  influence  in  the  maintenance  of  tinnitus  as  the  aural  changes 
themselves. 

Symptoms.  The  Hounds  vary  much  in  character,  intensity,  duration,  and 
in  the  situation  to  which  they  are  referred.  Generally  they  are  simple  in 
nature,  that  is,  of  a  low  degree  of  elaboration,  and  are  spoken  of  as  ''singing," 
"  ringing,"  "  hissing,"  "  buzzing,"  "  humming,"  "  whistling,"  etc. 

Much  more  rarely  the  sounds  are  more  elaborate  in  character  and  are 
likened  to  the  ringing  of  bells,  the  rustling  of  wind  in  the  trees,  or  the 
mingling  of  voices.  Faint  sounds  are  often  low  pitched,  loud  sounds  are 
generally  hieh  pitched.  The  sound  may  be  intermittent  or  constant,  pulsa- 
tory or  continuous.  In  cases  of  slight  labyrinthine  disease,  the  sounds  may 
recur  at  long  intervals  and  last  only  a  few  minutes.  The  subjective  char- 
acter of  the  sounds  is  generally  realized,  but  sometimes  at  the  commencement 
of  the  affection  a  slight  but  elaborate  sound  is  thought  to  have  an  actual 
objective  existence.  The  sounds  are  more  often  unilateral  than  bilateral, 
and  generally  referred  to  the  ear,  but,  strangely  enough,  sometimes  to  the 
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head,  generally,  or  to  a  particular  part  of  the  head  at  a  distance  from  the 
ear.  In  the  same  patient  con.siderabie  variations  may  occur  in  the  intensity 
and  character  of  the  subjective  sounds.  Tinnitus  is  usually  influenced  to 
some  extent  by  external  sounds,  sometimes  decreased,  sometimes  increased. 
Usually  a  loud  continuous  noise  (like  that  of  a  railway  car)  reduces  the  sub- 
jective sounds,  at  the  same  time,  in  some  cases  of  labvrinthine  disease,  dimin- 
ishing the  degree  of  deaiiiess.  The  condition  of  Kearing  varies  much  in 
different  cases.  Owing  to  the  frequent  labyrinthine  origin  of  tinnitus,  nerve- 
deafness  on  one  or  both  sides  is  common.  Slight  continuous  deafness  maj 
be  temporarily  increased  by  transient  tinnitus.  In  some  cases  there  is 
deafness  only  while  the  tinnitus  lasts.  In  some  hearing  is  quite  normal  at 
all  times,  and  in  a  few  there  is  hyperacusis. 

Clicking  sounds  in  the  ear  generally  depend  on  contraction  of  muscles 
connected  with  the  Eustachian  tube,  vibratory  sounds  on  contraction  of  the 
stapedius  or  tensor  tympani.  Tinnitus  is  frequently  associated  with  head- 
ache, neuralgia,  insomnia,  nutritive  disorders,  and  neurotic  states  generally. 
(See  chapter  on  Neurasthenia).  In  many  cases  these  conditions  are  gradu- 
ally developed  as  a  consequence  of  the  depression  in  health  induced  by  the 
distressing  and  persistent  nature  of  the  tinnitus.  The  depression  that  results 
in  some  obstinate  cases  leads  to  suicide.  Occasionally  an  intractable  tinnitus 
is  at  least  the  immediate  cause  of  the  development  oi  insanity. 

Diagnosis.  The  diagnosis  of  the  origin  of  tinnitus  rests  mainly  on  the 
associated  symptoms.  Of  these  the  chief  is  deafness,  and  the  cause  of  deaf- 
ness is  usually  also  the  cause  of  the  tinnitus.  The  various  causes  of  nerve- 
deafness  have  l)een  discussed  elsewhere. 

In  trying  to  distinguish  between  tinnitus  from  labyrinthine  disease  and 
tinnitus  from  disease  of  the  nerve,  the  enormous  prejK>nderance  of  the  former 
should  be  mentioned.  The  character  of  the  tinnitus  gives  little  help,  as  a 
rule.  Roughly,  speaking  elaborate  sounds  are  of  central  origin ;  but  simple 
sounds  are  also  frequently  of  central  origin. 

Prognosis.  The  prognosis  depends  on  the  ability  to  recognize  and  remove 
the  cause  of  the  symptoms.  Where  a  case  depends  on  external  or  middle- 
ear  disease  or  constitutional  derangement  of  a  remediable  nature,  the  chances 
of  recovery  are  very  good  if  the  case  is  recent.  But  when  the  trouble  de- 
pends on  labyrinthine  or  central  disease,  the  outlook  is  uncertain.  There  is 
no  way  of  predicting  which  cases  will  prove  intractable  and  which  will  be 
benefited  by  treatment. 

Treatment.  While  there  are  many  cases  in  which  treatment  is  of  no  avail 
there  are  also  many  in  which  intelligently  planned  treatment  gives  con- 
siderable relief  The  first  step  in  treatment  is  to  remove  any  conditions 
which  may  directly  or  indirectly  result  in  tinnitus :  the  treatment  of  local 
morbid  states  on  the  one  hand  and  constitutional  states  on  the  other.  The 
treatment  of  amiemia,  gout,  or  rheumatism,  where  these  exist,  may  in  itself 
be  sufficient  to  effect  improvement.  Where  the  tinnitus  comes  on  only 
afler  fatigue  or  excitement,  as  is  sometimes  the  case,  the  indication  is  plain. 
Where  digestive  disorder  exists  it  should  be  carefully  remedied ;  even  when 
there  is  no  evidence  of  indigestion  the  diet  should  l>e  simple  and  nourish- 
ing. Attention  should  be  given  to  the  state  of  nutrition  in  all  cases  where 
unc  acid  is  excreted  in  excess.  The  action  of  a  blue  pill  is  sometimes  fol- 
lowed by  considerable  relief,  lasting  perhaps  for  days.  Those  who  are  ex- 
posed to  continuous  noise  and  suffer  in  consequence  should  have  rest  in  a 
auiet  place.  But  all  eff<>rts  to  combat  the  causes  of  tinnitus  may  fail,  in 
fact  do  fail  in  a  majority  of  cases.  Treatment  must  then  be  addressed  to 
the  symptom  itself. 

The  drugs  which  have  been  found  useful  in  the  treatment  of  tinnitus  act 
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either  apon  the  iunctiong  of  the  labyrinth  or  upon  the  cortical  centres. 
Quinine  and  salicylate  of  soda  both  act  upon  the  internal  ear,  and  in  physio- 
logical doees  cause  tinnitus  deafness  and  vertiginous  sensations.  Both  drugs 
exert  a  considerabe  influence  in  some  cases  in  mitigating  the  intensity  of  the 
toonds,  and  at  times  the  eflect  lasts  after  the  drugs  have  ceased  to  be  admin- 
irtered.  Quinine  should  be  ^ven  in  doses  large  enough  to  produce  physio- 
logical eflbcts — 10  to  15  grs.  1. 1.  d.  Salicylate  of  soda  is  serviceable  in  a  much 
kroer  proportion  of  cases  and  rarely  fails  to  do  some  good.  The  dose  should 
be  nom  10  to  20  gn.  t.  i.  d.  The  drug  should  be  given  a  thorough  trial  if  the 
patient  can  take  it  without  gastric  disturbance.  Neither  of  these  druoi 
should  be  employed  in  the  tinnitus  of  acute  ear  disease.  Of  the  drugs  whidi 
reduce  that  overaction  of  the  central  nerve-elements,  which  in  many  cases 
of  tinnitus  comes  to  be  a  most  important  fector,  the  bromides  are  the  most 
Qsefol.  There  are  a  few  cases  of  tinnitus  that  are  not  in  some  dejpree  bene- 
fited by  the  administration  of  bromide  of  sodium  or  ammonium  in  doees  of 
10  to  SR)  grs.  twice  or  three  times  daily.  When  giddiness  accompanies  the 
sounds  this  also  is  relieved.  The  combination  of  the  bromide  with  bella- 
donna is  sometimes  advantageous.  The  bromide  treatment  may  often  be 
eontinaed  indefinitely  without  any  reduction  in  its  efiect.  In  very  severe 
cases  of  tinnitus  it  may  be  necessary  to  use  morphine  hypodermaticaUy. 

Counter-irritation  is  also  of  service  in  many  cases.  A  fly-blister  over  the 
mastoid  ofl;en  reduces  the  noise  for  days  aftier  its  use.  The  painting  of  the 
cartilwinous  part  of  the  external  ear  with  a  liniment  containing  Uie  tinc- 
ture of  valerian  is  frequently  of  service  (Politzer).  Daily  exposure  of  the 
patioit  to  a  sound  of  an  opposite  character  to  that  heard — ^to  a  low  note, 
where  the  sound  heard  is  high,  and  vice  versa — sometimes  mitigate  the  trouble 
{Lucae). 

DISEASES  OF  THE  FIFTH  NERVE. 

Paralysis. 

Etiology.  The  fifth  nerve  may  be  damaged  by  disease  in  any  part  of  its 
course.     The  following  are  the  chief  causes  of  its  involvement : 

1.  The  three  divisions  of  the  nerve,  ophthalmic,  superior,  and  inferior 
maxillary,  are  exposed  to  different  lesions,  owin^  to  the  difference  in  their 
course.  The  ophthalmic  lies  in  the  cavernous  sinus,  where  it  may  be  dam- 
aged by  tumors  in  the  pituitary  region,  and  within  the  orbit  may  be  injured 
by  new  ^wths  or  inflammatory  processes.  The  superior  and  inferior  maxil- 
lary divisions  lie  in  the  spheno-maxillary  fossa  ana  are  liable  to  suffer  from 
wounds,  and  the  new  growths,  which  frequently  invade  this  region  (oeteo-sar- 
coniata,  parotid  tumors,  etc.). 

2.  At  the  base  of  the  brain  (in  the  posterior  or  middle  fossa)  the  fifth 
nerve  is  liable  to  suffer  from  tumors,  syphilitic  meningitis,  or  caries  of  the 
temporal  bone. 

3.  Disease  in  the  pons,  as  hemorrhage,  acute  softening,  and  new  growths, 
occasionally  also  a  patch  of  sclerosis,  may  damage  the  fifth.  When  the  root- 
fibres  are  implicated  the  paralysis  may  be  complete  in  both  motor  and  sensory 
portions  of  the  nerve. 

When  the  sensory  nuclei  of  origin  are  affected  the  paralysis  is  partial,  as 
a  rule,  because  the  sensory  nucleus  is  so  extensive  that  it  is  rarely  affected 
throughout.  The  motor  nucleus  is  apt  to  escape  degenerative  changes,  even 
when  these  are  widespread  in  the  pons  and  medulla.  The  descending  root  is 
occasionally  involved  in  a  degenerative  process,  which  leads  to  facial  hemi- 
atrophy. 
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4.  Certain  traumatisms  to  the  mouth  and  nose  (pistol  shots,  punctured 
wounds)  are  liable  to  damage  the  branches  of  the  nerve. 

5.  Primary  neuritis  of  the  nerve  is  rare,  probably  because  its  deep  course 
protects  it  from  the  influence  of  cold.  Such  a  neuritis  may  occur,  however, 
in  persons  in  depressed  health,  especially  in  the  gouty,  rheumatic  and  syph- 
ilitic. The  neuritis  which  causes  herpes  zoster  is  not  uncommon  in  the  fifth 
nerve. 

S3niiptom8.  The  chief  symptoms  of  paralysis  of  the  sensory  division  of  the 
fifth  nerve  are  as  follows : 

1.  Loss  of  sensibility  in  the  parts  supplied  by  the  fifth.  The  loss  may 
involve  the  entire  region  supplied  by  the  fifth  when  there  is  disease  of  the 
root  of  the  nerve,  or  when  all  three  branches  (ophthalmic,  superior  maxil- 
lary, and  inferior  maxillary)  are  implicated  in  a  lesion  at  the  base  of  the 
brain.  When  individual  branches  are  involved  the  anaesthesia  is  limited  to 
the  regions  supplied  by  them.  The  tactile  sense  is  commonly  lost  before  the 
pain  sense,  but  eventually  both  are  involved.  Besides  loss  of  sensibility  of 
the  skin,  sensation  is  abolished  in  the  mucous  membranes  supplied  by  the 
nerve  (nose,  tongue,  and  mouth  on  the  side  of  the  lesion).  In  some  cases 
the  back  of  the  tongue  and  the  hard  and  soft  palate  share  in  the  sensorv  loss, 
but  in  others  (even  when  the  entire  nerve  is  probably  involved)  only  the 
anterior  two-thirds  of  the  tongue  loses  its  sensibility. 

2.  Pain,  neuralgic  in  character,  in  the  distribution  of  the  nerve,  may  pre- 
cede the  development  of  anaesthesia.  There  may  also  be  tender  points  in  the 
course  of  the  nerves,  and  hyperalgesia. 

3.  Loss  of  taste  on  one  side  of  the  tongue  and  palate  results  from  severe 
damage  to  the  sensory  portion  of  the  fifth.  When  taste  is  not  involved  in 
lesions  of  the  fifth  it  is  probably  because  the  disease  is  partial  or  the  lesion 
is  within  the  pons.  Loss  of  taste  confined  to  the  anterior  two-thirds  of  the 
tongue  occurs  where  the  lingual  branch  of  the  fifth  is  diseased  between  the 
peripheral  distribution  and  its  junction  with  the  chorda  tympani. 

4.  Various  trophic  and  vasomotor  disturbances  may  result  from  lesions  of 
the  fifth  nerve.  Diminution  in  lachrymal  and  salivary  secretion  is  observed 
in  destructive  lesions ;  increase  in  these  secretions  may  occur  where  there  is 
irritative  disease.  Occasionallv  the  face  is  distinctly  paler  on  the  affected 
side,  owing  to  decreased  vascularity.  The  most  important  trophic  change  is 
that  which  occurs  in  the  nutrition  of  the  eye  and  results  in  inflammation  of 
the  eyeball.  The  cornea  becomes  dry  and  opaque,  ulceration  occurs,  and 
this  may  go  on  to  perforation  and  eventual  destruction  of  the  globe  of  the 
eye.  These  ocular  changes  are  especially  frequent  in  irritative  disease  involv- 
ing the  Gasserian  ganglion  or  the  nerve  anterior  to  it,  and  are  rare  in  lesions 
between  the  ganglion  and  the  superficial  origin  of  the  nerve  from  the  pons. 
Another  trophic  change  that  results  especially  from  lesions  that  affect  the 
Grasserian  ganglion  or  the  nerve  anterior  to  it  is  herpes  zoster,  which  most 
oft;en  affects  the  superior  maxillary  distribution  of  the  nerve.  It  is  thought 
by  some  that  common  catarrhal  herpes  of  the  lips  depends  on  neuritis  of  the 
peripheral  branches  of  the  fifth  ;  but  this  view  is  not  supported  by  satisfactory 
pathological  evidence. 

Hemiatrophy  of  the  face  m  certainly  due,  in  many  cases  at  least,  to  disease 
of  the  descending  or  trophic  root  of  the  fifth. 

The  principal  symptoms  of  disease  of  the  motor  portion  of  the  nerve  are 
weakness  of  the  masseter,  temporal,  and  external  pterygoid  muscles  on  the 
side  of  the  lesion.  The  weakness  of  the  masseter  and  temporal  muscles  is 
evident  when  the  finger  is  placed  over  these  muscles  and  the  patient  brings 
the  upper  and  lower  teeth  forcibly  together.  When  the  loss  of  power  is  con- 
siderable it  is  shown  by  the  weakness  or  complete  absence  of  contraction, 
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when  the  loss  is  slight  the  weak  muscle  may  contract  a  little  later  than  the 
normal  one.  The  pterygoid  paralysis  is  shown  by  defective  lateral  move- 
ment of  the  jaw,  which  can  be  moved  toward  but  not  away  from  the  paralyzed 
size,  and  also  by  deviation  of  the  jaw,  when  depressed,  to  the  paralyzed  sida 
The  tensors  of  the  palate  and  tympanum  have  been  supposed  to  be  paralyzed 
by  a  lesion  of  the  nfth,  but  there  is  no  satisfactory  clinical  evidence  that  this 
is  actually  so.  There  may  be  some  sinking  in  of  the  temporal  and  zygomatic 
fossae  in  consequence  of  the  muscular  atrophy,  and  some  limitation  of  the 
downward  motion  of  the  jaw  from  shortening  of  the  muscles. 

Diagnosis.  Complete  paralysis  of  the  fifth  nerve,  including  paralysis  of 
motor  portion  of  the  nerve,  can  hardly  be  confounded  with  any  other  condi- 
tion. When,  however,  the  sensory  portion  is  alone  affected  and  there  is 
anaesthesia  of  adjacent  areas,  difficulties  in  diagnosis  may  arise.  In  hemi- 
ansesthesia  the  loss  of  sensibility  includes  the  very  parts  supplied  by  the 
sensory  portion  of  the  fifth.  But  in  hemianaesthesia  the  loss  involves  also 
the  back  of  the  head,  the  limbs  and  the  trunk  on  one  side,  and  oft^n  there 
is  hemianopsia.  When  pain  is  the  only  symptom  of  disease  of  the  fifth,  as  it 
may  be  for  a  time,  it  is  important  to  avoid  confounding  the  condition  with 
neuralgia.  When  anaesthesia  appears,  corresponding  in  area  to  that  supplied 
by  the  fifth  or  one  of  its  branches,  the  nature  of  the  affection  is  plain.  The 
appearance  of  loss  of  taste  upon  one  side  is  also  an  important  aid  in  diagnosis. 

The  diagnosis  of  the  locality  of  the  disease  which  gives  rise  to  paralysis  of 
the  fifth  rests  entirely  on  the  extent  of  the  anaesthesia  and  the  condition  asso- 
ciated with  this  loss  of  ftinction.  Paralysis  of  all  three  divisions  of  the 
sensory  portion,  with  paralysis  of  the  motor  portion  of  the  nerve,  points  to 
disease  at  the  base  of  the  brain,  or,  perhaps,  at  the  Gasserian  ganglion.  If 
there  is  also  paralysis  of  the  sixth  nerve  the  lesion  is  surely  near  the  point  of 
emergence  of  the  fifth  at  the  side  of  the  pons.  If  the  loss  of  ftinction  is 
confined  to  the  distribution  of  the  superior  maxillary  division  of  the  nerve, 
the  lesion  is  probably  at  the  sphenoidal  fissure  or  in  the  orbit,  and  this  belief 
is  strengthened  if  there  is  also  paralysis  of  the  nerves  to  the  eyeball.  If  the 
inferior  maxillary  division  of  the  nerve  is  alone  affected  the  lesion  is  probably 
in  the  spheno-maxillary  fissure  or  in  the  superior  maxillary  bone,  raralysis 
of  the  second  and  third  division  of  the  nerve,  without  involvement  of  the 
first  division,  is  generally  due  to  disease  in  or  near  the  spheno-maxillary  fossa. 

Crossed  paralysis  of  the  fifth  nerve  (fifth  on  one  side,  anaesthesia  of  arm 
and  leg  on  the  other)  always  depends  on  a  lesion  in  the  lower  half  of  the  pons 
or  upper  part  of  the  medulla,  if  the  onset  is  sudden.  The  association  of 
conjugate  deviation  (to  the  side  of  the  lesion)  with  paralysis  of  the  fifth  is 
positive  evidence  of  a  pontine  lesion. 

Treatment.  Success  in  the  treatment  of  paralysis  of  the  fifth  nerve  de- 
pends largely  on  the  ability  to  recognize  and  remove  its  cause.  In  many 
cases  the  nature  of  the  lesion  is  such  (new  growth,  traumatism)  that  little 
can  be  done.  The  treatment  of  a  syphilitic  process  involving  the  fifth  is  that 
of  a  similar  process  elsewhere  in  the  nervous  system.  Where  there  is  simple 
neuritis  vigorous  counter-irritation  at  the  occiput  or  over  the  mastoid  may  do 
good,  at  least  by  relieving  pain.  If  the  neuritis  follows  exposure  to  cold  the 
application  of  a  large  linseed  poultice  over  the  head  and  face  of  the  affected 
side  may  be  of  service.  Care  must  be  taken  to  avoid  setting  up  trophic 
changes  in  the  skin. 

Pain  may  be  veiy  severe,  especially  at  the  onset.  If  it  is  not  relieved  by 
local  applications  of  heat  and  the  use  of  phenacetine  or  antifebrine,  mor- 
phine snould  be  injected  hypodermatically.  The  galvanic  current  is  of  very 
little  service  in  the  relief  of  such  pain.  If  there  is  local  anaesthesia  this  may 
be  much  benefited  (where  the  anaesthesia  does  not  depend  on  destruction  of 
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nerve-fibres  with  a  break  of  continuity)  by  frequent  stimulation  of  the  insen- 
sitive area  with  the  faradic  current  through  a  wire  brush.  The  current 
should  be  strong  enough  to  be  felt,  if  this  is  possible.  Frequent  gentle  rub- 
bing of  the  anaesthetic  area  helps  to  maintain  the  nutrition  of  the  skin.  If 
there  is  any  evidence  of  altered  nutrition  of  the  eyeball  the  greatest  care 
must  be  taken  to  exclude  all  causes  of  irritation  from  the  eye.  The  eye 
should  be  kept  constantly  covered.  The  conjunctiva  should  be  washed  from 
time  to  time  with  a  saturated  solution  of  boric  acid.  But  the  irritation  of 
the  diseased  nerve  may  be  so  great  from  the  beginning  that  no  measures  can 
prevent  the  destruction  of  the  eyeball,  and  perhaps  the  involvement  of  the 
other  eye. 

Neuralgia  of  the  Fifth  Nerve. 

Trigeminal  or  Trifacial  Neuralgia ;  Tic  Douloureux  ;  Prosopalgia. 

The  fifth  nerve  is  by  far  the  most  important  nerve  of  common  sensibility, 
and,  owing  probably  to  the  highly  dififerentiated  structure  of  its  central  con- 
nections, is  particularly  prone  to  sufiTer  from  disturbances  of  nutrition.  Neu- 
ralgia of  the  fifth  nerve  is  considerably  more  frequent  than  all  other  forms 
of  neuralgia  taken  together.  It  is  not,  therefore,  surprising  that  the  etio- 
logical characteristics  of  this  form  of  neuralgia  and  most  of  the  facts  relat- 
ing to  prognosis  and  treatment  should  apply  to  neuralgia  in  general. 

Etiology.  Neuralgia  of  the  fifth  is  essentially  a  disease  oi  adult  life.  It 
is  rare  in  childhood  and  old  age.  Some  of  the  most  distressing  and  intract- 
able cases,  however,  begin  after  sixty.  Women  are  certainlv  somewhat  more 
liable  to  the  disease  than  men,  but  the  difiTerence  in  sexual  incidence  is  not 
so  striking  a  feature  as  some  authors  have  stated.  In  a  very  small  propor- 
tion of  cases  a  direct  neuralgic  heredity  can  be  traced.  Much  more  he- 
quently  there  is  general  neuropathic  heredity  as  shown  by  a  history  of  mi- 
graine, of  epilepsy  or  insanity. 

Persons  of  so-called  "  nervous  "  temperament,  who  are  excitable,  irritable, 
and  excessively  emotional  are  very  liable  to  be  suflTerers  from  neuralgia  of  the 
fifth.  The  disease  Is  very  much  more  common  in  persons  of  feeble  constitution 
than  in  those  who  are  robust.  It  is  true  that  the  condition  is  met  with  among 
persons  in  excellent  general  health,  but  it  is  also  true  that  in  most  severe 
cases  where  the  health  is  apparently  good  there  is  in  reality  some  disturbance 
of  nutrition.  Persons  who  have  what  are  known  as  rheumatic  tendencies 
are  very  prone  to  trigeminal  neuralgia.  It  may  probably  be  said  that  in 
almost  all  cases  of  an  intractable  nature  the  excretion  of  uric  acid  is  habitu- 
ally much  increased  both  absolutely  and  in  comparison  with  the  amount  of 
urea. 

All  influences  that  impair  the  general  health  may  operate  as  exciting 
causes  of  neuralgia  of  the  fifth.  Overfatigue,  bodily  and  mental,  prolonged 
emotional  excitement,  excessive  vener)%  over  lactation,  etc.,  are  all  fi^stors  of 
the  highest  moment  in  determining  the  development  of  neuralgia  of  the  fifth. 
Excessive  use  of  the  eyes  without  errors  of  refraction  is  competent  to  bring 
on  a  seizure  in  some  persons.  Errors  of  refraction  and  pronounced  insuffi- 
ciency of  the  extrinsic  ocular  muscles  (especially  esophona)  are  occasionally 
important  factors  in  bringing  about  a  trifacial  neuralgia,  but  it  must  not  be 
forgotten  that  these  conditions  very  often  depend  on  reduction  of  the  general 
health. 

Exposure  to  cold,  local  or  general,  may  excite  a  neuralgic  seizure.  In 
some  persons  a  rapid  lowering  of  the  temperature  of  the  air  is  apparently  suf- 
ficient to  determine  a  seizure,  although  there  has  been  no  exposure.     Periph- 


DISEASES  OF  THE  CRANIAL  NERVES.  815 

eral  irritation,  of  whatever  origin,  is  an  important  cause  of  neuralgia  of  the 
fece. 

The  important  influence  of  carious  teeth  should  always  be  borne  in  mind. 
It  is  an  important  fact  that  the  pain  may  not  be  greatest  in  the  nerve-root 
irritated,  but  in  a  neighboring  nerve-distribution.  Traumatism  of  a  branch 
of  the  fifth,  with  or  without  resulting  neuritis,  occasionally  operates  as  a 
cause  of  neuralgia  of  the  fifth.  The  various  toxsemic  influences,  as  alcohol- 
ism, lead-poisoumg,  diabetes,  malaria,  and  the  grippe,  are  potent  and  not 
infrequent  causes  of  the  disease.  Malarial  neuralgias  of  the  face  are  not  so 
common  as  some  writers  would  have  us  believe.  The  neuralgias  which  fol- 
low the  grippe  are  occasionally  very  severe.  There  is  little  evidence  to  favor 
the  view  that  active  syphilis  is  ever  a  cause  of  true  neuralgia.  Old  standing 
syphilis  may  of  course  operate  through  its  influence  in  depressing  the  general 
health.  Acute  ^astro-intestinal  derangement  has  been  rapidly  succeeded  in 
some  instances  by  neuralgia  of  the  fifth.  The  nature  of  the  relation  is 
obscure.     A  toxsemic  state  probably  underlies  the  symptoms. 

S3niiptom8.  The  pain  of  trigeminal  neuralgia  has  no  distinctive  charac- 
ters; it  is  spontaneous,  paroxysmal,  and  felt  in  certain  regions,  usually 
limited  in  extent  of  nerve-distribution,  thus  resembling  the  pain  of  neuralgia 
generallv.  Further,  it  is  usually  unilateral,  is  usually  constant  for  a  time  in 
its  position,  and  is  usually  referred,  not  to  the  skin,  but  to  more  deeply  lying 
structures,  the  pain  oft;en  corresponding  to  the  position  of  the  nerve-trunk  or 
branch.  Trigeminal  neuralgia  is  about  equally  common  on  the  two  sides, 
and  much  more  commonly  a^cts  one  or  two  divisions  of  the  nerve  than  all 
three.  Neuralgia  of  any  one  of  the  three  divisions  of  the  nerve  is  apt  to 
lead  to  the  establishments  of  tender  spots.  During  the  paroxysms  the  pain 
is  commonly  most  intense  at  certain  points,  and  pressure  at  these  points  is 
especially  painful.  After  a  time  these  spots  remain  tender  in  the  interval 
between  the  paroxysms. 

Neuralgia  of  tYi^fird  or  ophthalmic  division  of  the  fifth  involves  mainly 
the  supra-orbital  branch,  and  is  usually  referred  to  as  supra-orbital  neuralgia. 
It  is  also  known  as  "  brow  ague,"  owing  to  the  fact  that  it  is,  perhaps  more  fre- 
quently than  any  other  form  of  neuralgia,  due  to  malarial  infection.  The 
i)ain  is  felt  radiating  over  the  front  of  the  head  from  the  supra-orbital  notch, 
t  may  be  felt  also  in  the  eyelid,  in  the  eyeball  itself,  and  at  the  side  of  the 
nose,  liigh  up  on  the  same  side.  A  tender  point  often  exists  at  the  supra- 
orbital notch  or  a  little  above  it  in  the  course  of  the  nerve.  Occasionally 
the  following  painful  points  occur :  a  palpebral  in  the  upper  eyelid,  a  nasal 
at  the  exit  of  the  long  nasal  branch  at  the  junction  of  the  nasal  bone  with 
the  cartilage,  and,  according  to  some  authors,  an  indefinite  focus  within  the 
globe  of  the  eye.  Pain  above  the  eyebrows  is  not  very  uncommon  as  the 
result  of  morbid  processes  in  the  frontal  sinuses.  Such  pain  may  be  neural- 
gic in  character,  and  depends  in  some  cases  on  certain  influences  which  act  at 
a  distance,  as,  for  instance,  in  the  cases  where  neuralgic  sinus  pains  are  caused 
by  eating  ices.  Sometimes  there  is  neuralgic  pain  referred  to  the  soft  parts 
just  below  the  supra-orbital  nerve-trunk. 

Ocular  neuralgia,  neuralgic  pain  referred  to  the  eyeball  itself,  is  a  particu- 
larly distressing  and  not  very  infrequent  form  of  neuralgia.  The  pain  is 
often  severe,  may  be  si)oiitaneous  or  excited  by  use  of  the  eyes,  and  may  l)e 
accompanied  with  slight  or  considerable  dimness  of  vision  and  lachryniation. 
The  pain  is  usually  one-sided,  but  is  sometimes  bilateral.  It  may  or  may  not 
be  associated  with  other  neuralgic  pain  in  the  region  of  the  fifth.  Sometimes 
it  seems  to  depend  upon  an  error  of  refraction,  but  often  none  can  be  dis- 
covered. The  pain  is  sometimes  described  as  a  tearing  j)ain  deep  in  the  orbit. 
The  general  health  is  probably  always  impaired  in  severe  ocular  neuralgia. 
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Not  rarely  the  subjects  are  ansemic  young  women.    The  past  subjects  of 
rheumatic  iritis  are  prone  to  this  form  of  neuralgia. 

In  neuralgia  of  the  second  (superior  maxillary)  division  of  the  fifth,  the 
pain  is  referred  to  the  area  lying  between  the  orbit  and  the  mouth  and  often 
to  the  side  of  the  nose.  In  infra-orbital  neuralgia  the  chief  painful  spot  is 
at  the  emergence  of  the  nerve  from  the  infra-orbital  foramen.  Not  rarely 
there  are  the  following  painful  foci ;  a  molar  over  the  prominent  part  of  the 
bone,  a  gingival  line  along  the  gums  of  the  upper  jaw,  and  a  nasal  point  at 
the  side  of  the  nose.  It  is  said  that  a  palatine  point  is  occasionally  the  seat 
of  intolerable  pain  (Anstie).  When  the  inferior  maxillary  division  is  afiected 
the  following  are  the  chief  foci  of  pain :  a  temporal  at  a  point  on  the  auri- 
culo-temporal  branch  just  in  front  of  the  ear  (a  common  focus)  or  in  the 
posterior  part  of  the  temple,  an  inferior  dental  opposite  the  emergence  of 
the  nerve  from  the  foramen,  a  parietal  just  above  tne  parietal  eminence  at 
the  point  of  conjugation  with  the  branches  of  the  great  occipital  nerve  (a 
very  small  point  and  the  most  frequent  of  all),  and  occasionally  a  lineal 

Soint  at  the  side  of  the  tongue.  In  many  cases  of  neuralgia  of  the  third 
ivision,  the  pain  is  not  confined  to  a  small  area,  but  extends  throughout  the 
various  branches  to  the  temple,  parietal  eminence,  ear,  lower  jaw,  and  tongue. 
Sometimes  the  pain  is  confined  to  the  tongue,  and  is  then  very  intense.  In 
the  temporal  region  the  pain  is  apt  to  be  boring  in  character. 

While  it  is  comparatively  rare  for  neuralgia  of  the  fifth  to  occupy  all 
three  divisions  of  the  nerve,  it  is  by  no  means  rare  for  pain  to  extend,  from 
time  to  time,  from  the  division  chiefly  affected  to  the  branches  of  a  neighbor- 
ing division  or  even  to  the  branches  of  other  nerves.  Thus  in  superior 
maxillary  neuralgias  the  pain  may  extend  to  the  branches  of  the  oph- 
thalmic, to  the  distribution  of  the  great  occipital  over  the  occiput,  to  the 
lingual  branch  of  the  inferior  maxillary,  or  even  to  the  cervical  nerves.  The 
pain  of  trigeminal  neuralgia  is  apt  to  be  excited  by  movement  and  by  con- 
tact. Mastication  is  often  difficult  or  impossible  in  neuralgias  of  the  inferior 
maxillary  nerve.  Occasionally  there  is  reflex  muscular  facial  spasm  ("  tic 
convulsif ")  when  the  neuralgic  pain  is  acute  and  intense.  Slight  paralysis^ 
of  the  third  nerve  has  sometimes  followed  paroxysms  of  the  supra-orbital 
neuralgia.  Supra-orbital  neuralgias  are  sometimes  associated  with  marked 
vasomotor  disturbances.  When  trophic  disturbances  are  pronounced  and 
of  long  duration,  it  is  probable  that  some  portion  of  the  nerve  has  under- 
gone structural  change.  Migratory  pains  are  often  felt  in  various  parts  of 
the  scalp,  and  may  be  associated  with  tenderness  of  the  skin  during  and  after 
the  paroxysms.  These  pains  may  bear  no  distinct  relation  to  the  nerve- 
trunks,  and  cannot,  pernaps,  be  strictly  designated  neuralgias.  In  some 
cases  such  pains  alternate  with  true  neuralgia. 

The  neuralgias  of  the  fifth  may  be  advantageously  classified  according  to 
their  characteristics  and  causes.  The  term  epileptifomn  is  applied  to  an 
agonizing  form  of  neuralgia  in  which  attacks  are  characterized  by  the  great 
suddenness  and  severity  of  their  onset,  their  short  duration,  and  frequent 
occurrence.  This  form  of  the  disease  belongs  esj^ecially  to  the  second  half  of 
life,  and  may  develop  after  sixty.  The  maxillary  divisions  are  more  frequently 
affected  than  the  ophthahnic  division  of  the  nerve,  and  more  than  one  brancii 
is  usually  affected.  Facial  spasm  may  accompany  the  pain.  A  neuralgia 
may,  perhaps,  be  termed  rejlex  when  the  pain  is  felt  in  a  nerve  distribu- 
tion different  from  that  in  which  its  cause  lies.  Thus  a  carious  tooth  may 
cause  neuralgia  in  a  distant  part  of  the  fifth,  and  an  injury  of  the  ulnar  may 
be  the  cause  of  a  trigeminal  neuralgia.  Some  neuralgic  pains  in  the  oph- 
thalmic region  of  the  fifth  are  accompanied  with  a  herpetic  eruption  over 
the  forehead,  and  such  cases  have  been  designated  herpetic  neuralgia,  but  it 
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is  probable  that  au  actual  neuritis  exists  in  such  instances.  The  fifth  nerve 
is  often  the  seat  of  what  are  known  as  degenerative  neuralgias — intractable 
neuralgias — which  come  on  late  in  life  and  are  associated  with  evidences  of 
d^eneration  of  the  central  nervous  system.  Epileptiform  neuralgia  some- 
times belongs  to  this  category.  The  causative  relations  of  rheumatism,  gout, 
diabetes,  anaemia,  malaria,  and  syphilis  to  neuralgia  have  led  writers  to 
«peak  of  a  rheumatic  neuralgia,  a  gouty  neuralgia,  etc. 

Diagnosis.  The  recognition  of  the  nature  of  neuralgic  affections  of  the 
fifth  is  usually  easy  ;  the  relation  of  the  pain  to  a  nerve  trunk  or  branch  or 
area,  its  unilateral  distribution,  distinctly  paroxysmal  and  migratory  char- 
acter, and  the  absence  of  all  evidence  of  organic  disease  of  the  nerve  in- 
volved (absence  of  tenderness  and  swelling  along  the  course  of  the  nerve 
afl^ted),  are  unmistakable  features.  Sometimes  it  is  difficult  to  say  whether 
a  pain  referred  to  the  skull  should  be  called  headache  or  neuralgia.  A  head- 
pain  is  to  be  considered  neuralgic  only  when  there  is  a  distinct  correspond- 
ence on  the  part  of  the  pain  to  the  course  of  the  branch  or  branches  of  a 
nerve  or  to  an  entire  nerve-area.  Actual  neuralgia  may,  however,  cause  a 
diffiise  head-pain  in  its  neighborhood,  which  is  sometimes  called  a  "  neuralgic 
headache." 

The  trigeminal  pains  that  occur  in  the  course  of  organic  brain  disease  are 
to  be  recognized  by  their  associated  symptoms. 

Prognosis.  The  outlook  for  cases  of  trigeminal  neuralgia  is  influenced  by 
the  same  indications  that  determine  the  prognosis  of  neuralgia  generally. 
The  prognosis  is  best  in  cases  where  there  is  a  conspicuous  and  remediable 
diastitutional  cause,  as  anaemia.  Other  things  being  equal,  it  is  poor  where 
after  careful  examination  no  cause  whatever  can  be  found.  Cases  in  which 
there  is  a  pronounced  neurotic  heredity  yield  much  less  readily  than  where 
there  is  no  hereditary  taint.  Most  cases  are  intractable  in  proportion  to 
their  duration  and  severity.  The  fact  that  the  pain  has  during  many  years 
l>ei»n  shitting  from  place  to  place  is  an  unfavorable  feature.  The  chances  of 
relief  by  treatment  is  much  greater  in  youth  and  middle  life  than  after  sixtv. 
Epilej)tifonn  neuralgia  is  the  most  intractable  of  all  varieties.  It  is  j)robabIy 
incurable  by  means  of  drugs.  In  all  varieti(js  of  neuralgia  the  liability  to 
recurrence  is  very  great  if  the  affection  has  been  well  established  for  many 
montlL<.  Even  the  most  agonizing  forms  of  neuralgia  api>ear  not  to  shorten 
life  apparently,  though  they  may  render  it  difficult  to  endure. 

Treatment.  In  any  case  of  trigeminal  neuralgia  it  is  nece^ssary  to  direct 
treatment,  first,  to  the  j)ain  itself;  secondly,  to  the  removal  of  the  cause  of 
the  neuralgia.  The  measures  taken  to  remove  the  cause  of  the  affection  are 
of  the  first  importance,  but  the  relief  of  j)ain  is  naturally  aj)t  to  be  the  first 
step  in  treatment.  Where  the  conditicm  is  not  "idiopathic,"  but  neuritic  in 
i-haracter,  the  treatment  is  that  recommended  in  connection  with  neuritis. 

Of  the  measures  which  are  employed  for  the  relief  of  pain  it  is  convenient 
to  consider,  first,  the  use  of  drugs  which  operate  by  entering  the  general  cir- 
culation, and,  second,  the  use  of  purely  local  measures.  A  large  numl)er  of 
drugs  have  l)een  emj)loyed  for  their  sedative  or  anodyne  action,  but  reliance 
cuin  i)e  placed  on  few.  The  bromides  (especially  the  bromide  of  potassium) 
have  been  extensively  used  for  their  sedative  action.  They  have  surpris- 
ingly little  influence  upon  the  pain  and  are  apt  to  increase  the  digestive  dis- 
turbance which  often  exists.  In  irritabk^  neiTOUS  patients  the  drug  may  be 
useful  in  mcxlerate  doses  (5  to  10  m^  t*  i^  ^  omng  more  endurable  the 

pain  of  paroxysmal  neundgia.     Wlifli  severe  the  bromides 

cannot  l)e  counted  upon.    Balicylflfta  of  use  in  ''rheu- 

matic "  neuralgias.     Its  control  ovar  *^,  and  it  not 

merely  does  not  remove  the  ''  rhe  i  may  aggra- 
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vate  it.  The  antipyretics,  antipyrine,  antifebrine,  phenacetin,  and  exalgin, 
have  been  extensively  and  somewhat  recklessly  employed  in  neuralgias  of 
the  fifth.  In  moderate  doses  each  of  these  drugs  (especiaUy  antifebrine) 
has  a  remarkable  influence  over  the  pain,  even  when  this  is  severe.  The 
promptness  with  which  relief  may  be  obtained  and  the  absence,  in  most  in- 
stances, of  distinctly  and  immediately  objectionable  after-affects  has  popu- 
larized the  use  of  these  agents,  not  merely  with  practitioners,  but  with  the 
laity.  But  the  fact  should  not  be  lost  sight  of  that  these  drugs  employed  in 
even  moderate  doses,  continuously  for  weeks  or  months,  are  capable  of  modi- 
fying nutrition  profoundly,  probably  by  increasing  haemolysis  or  checking 
nsemogenesis.  The  writer  has  met  with  several  instances  in  which  a  consid- 
erable grade  of  ansemia  and  complex  disorders  of  nutrition  were  referable  to 
such  use  of  these  antipyretics.  The  fact  that  these  drugs  may  be  readily 
abused  for  the  relief  oi  pain  does  not  of  course  condemn  them,  but  should 
render  the  practitioner  exceedingly  cautious  to  keep  the  dose  as  small  as 
possible  and  to  intermit  frequently  in  the  course  of  their  administration.  All 
of  these  drugs  are  liable,  after  prolonged  use,  to  grow  less  efficacious  in  the 
relief  of  pain. 

Nervine  stimulants  (alcohol,  valerian,  sulphuric  ether)  sometimes  abort  a 
neuralgic  attack,  but  are  of  little  use  after  the  pain  has  become  established. 
The  repeated  use  of  alcohol  is  of  course  to  be  deprecated.  The  use  of  small 
doses  of  nitroglycerin  (y^  gr.  t.  i.  d.),  alone  or  combined  with  tonic  treat- 
ment, may  be  very  serviceable  for  the  relief  of  neuralgia.  It  probably  acts, 
in  a  measure  at  least,  by  improving  the  nutrition  of  the  nerve-elements  con- 
cerned in  initiating  painful  stimuli,  by  flushing  them  with  blood. 

Opium  and  morpnine  are  the  drugs  which  give  the  quickest  and  most 
certain  relief  to  the  pain  of  neuralgia.  The  hypodermatic  injection  of  a 
moderate  dose  (|-^  gr.)  of  sulphate  of  morphine  gives  relief  to  the  severest 
forms  of  neuralgia,  especially  if  the  injection  be  made  into  or  near  the  seat 
of  the  pain.  But  the  danger  of  forming  the  morphine  habit  is  so  great  that 
the  drug  should  be  used  with  the  greatest  caution  and  only  in  cases  where 
pain  is  so  severe  as  to  be  unendurable,  as,  for  example,  in  cases  of  epilepti- 
form neuralgia.  Even  here  all  other  resources,  including  those  which 
surgery  affords,  should  be  employed  before  making  repeated  use  of  morphine. 
The  injection  of  cocaine  (-IV^■  g***)  *°^<^  ^^®  seat  of  pain  usually  brings  rapid 
relief  from  neuralgic  pains,  but  the  danger  of  establishing  a  habit  is  hardly 
less  great  than  in  the  case  of  morphine.     In  no  case  should  the  patient  be 

Sermitted  to  make  the  injection.     At  times  the  use  of  morphine  and  cocaine 
oes  more  than  palliate ;  the  formation  of  a  ''  pain  habit ''  may  be  avoided, 
for  the  repeated  relief  of  pain  helps  to  prevent  its  recurrence. 

The  use  of  belladonna  or  of  atropia  beneath  the  skin  is  effective  in  some 
cases  of  trigeminal  neuralgia,  but  the  dryness  of  the  throat  and  constitu- 
tional symptoms  that  are  produced  render  these  drugs  objectionable  for  gen- 
eral use.  Chloral  has  little  influence  over  neuralgic  pains.  Croton-chloral, 
in  doses  of  five  grains  or  more,  is  said  to  be  serviceable  in  some  neuralgias  of 
the  fifth,  but  it  is  doubtfiil  if  much  reliance  can  be  placed  upon  it.  Indian 
hemp  likewise  lias  been  recommended  highly,  especially  in  neuraljpas  in 
which  the  pains  are  sudden,  sharp,  and  of  short  duration,  but  only  of  mode- 
rate severity.  The  dose  is  from  a  quarter  of  a  grain  to  a  grain  three  times 
daily.  The  reiidiness  with  which  the  drug  brings  on  hallucinations  in  some 
persons  and  the  fretjuency  with  which  it  deranges  digestion  are  ver}'  objec- 
tionable features. 

All  things  considered,  aconitia  is  probably  the  most  satisfactory  drug  at 
our  command  for  the  relief  of  trigeminal  neuralgias.  In  a  large  majority 
of  cases,  including  even  some  of  the  severest  type,  progressively  increasing 
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doses  of  aconitia  greatly  modify  or  stop  the  pain.  The  beginning  dose  is 
y^  sr.  In  slight  cases  this  amount,  or  double  this  amount,  often  gives  distinct 
rebef.  When  the  pain  is  severe  the  administration  of  the  drug  must  be 
pushed  to  the  point  of  producing  distinct  physiological  effects  :  numbness  of 
the  tongue,  slow  heart-action,  and  perhaps  nausea.  The  dose  should  be  in- 
creased from  day  to  day  by  -^hf  S**-  until  these  effects  are  produced.  The 
relief  afforded  is,  in  many  cases,  more  than  temporary.  There  is  no  evi- 
dence to  show  that  the  long-continued  use  of  aconitia  impairs  the  general 
health.     In  a  small  proportion  of  cases  it  is  without  effect. 

In  cases  of  neuralgia  of  the  fifth  that  are  of  malarial  origin  and  in  many 
that  are  not,  Warburg's  tincture  is  exceedingly  efficacious.  Its  administra- 
tion should  be  preceded  by  a  mercurial  purgative.  The  fluid  extract  of 
ergot  in  doses  oi  one  drachm  (twice  repeated,  if  necessary)  has  been  highly 
recommended  in  cases  of  severe  periodic  (usually  daily  recurrent)  neura^ias 
of  the  fifth.  The  drug  may  also  be  given  by  the  rectum  (^ij,  water  gij),  if 
its  use  by  mouth  causes  nausea  or  vomiting.  Ergot  is  said  to  succeed  fre- 
frcguently  where  aconitia,  quinine,  and  the  antipyretics  have  failed. 

The  irritant  or  sedative  effects  of  local  treatment  are  often  of  service  in 
trigeminal  neuralgias  of  moderate  severity.  Blisters  and  sinapisms  cannot 
usually  be  conveniently  employed  about  the  head,  but  the  actual  cautery 
may  be  of  great  service,  especially  in  supra-orbital  neuralgia.  The  applica- 
tion should  be  superficial  and  should  be  made  with  the  instrument  heated  to 
a  dull  red.  Acupuncture  and  aquapuncture  are  not  suitable  for  use  about 
the  head.  The  hypodermatic  injection  of  osmic  acid  cannot  be  recommended, 
although  it  is  sometimes  very  efficacious.  Camphor  chloral  and  chloro- 
form liniment  sometimes  do  good.  Menthol  is  useful  only  when  the  pain  is 
slight.  The  ointments  of  belladonna,  veratrine,  and  aconitia  may  give  tem- 
porary relief.  The  oleate  of  morphine  has  little  efficacy.  Local  heat  and 
moisture  frequently  give  a  great  deal  of  relief  from  pain  and  a  sense  of 
comfort.  A  warm  saline  ntisal  douche  may  relieve  frontal  pain  that  is  asso- 
ciate<l  with  neuralgia.  The  ether  spray  is  not,  as  a  rule,  sati:<factory.  A 
Htrong  ointment  of  cocaine  made  up  with  lanoline  may  be  very  useful,  but 
should  not  be  used  near  mucous  membranes.  Occasionally  electricity  (farad- 
ii«m  or  galvanism)  gives  a  temporary  relief  to  a  trigeminal  neuralgia,  but  it 
cannot  be  regarded  as  an  effective  and  reliable  therapeutic  measure.  If  it 
seems  desirable  to  try  electricity,  the  best  effect  will  usually  be  obtained  by 
placing  the  anode  over  the  seat  of  pain  and  the  cathode  at  some  indifferent 
point.  The  current  should  be  weak,  and  should  never  cause  pain,  but  merely 
a  slight  sensation  of  tingling  or  burning.  From  two  to  five  milliami)^res 
will  usually  suffice. 

The  use  of  electricity  for  the  purpose  of  diffiising  a  medicinal  substance 
at  the  seat  of  pain  is  far  more  efficacious.     Special  electrodes  are  made  for 
the  purpose  of  effecting  this  diffiision,  but  any  metal  electrode  will  answer. 
The  cataphoric  action  Is  effected  by  the  positive  pole  (anodal  diffiision). 
Chloroform,  the  tincture  of  aconite,  or  a  strong  solution  of  cocaine  may  be 
employe<l.     Cocaine  is  most  satisfactory.     A  piece  of  tissue-paper  is  satu- 
rated with  a  20  per  cent,  solution  of  cocaine,  the  paper  is  plftoed  over  the 
metal  electrode  and  the  latter  is  applied  to  the  painAil  spot  (Petanon).  This 
metho<l  is  economical  and  secures  a  degree  of  accuracy  m  doBSfce.    A  weak 
current  is  used  for  five  or  ten  minutes.     Relief  is  usually  jir'>> 
last  for  many  hours.     Although  the  direct  relief  of  pain  m 
tention,  nothing  is  more  important  for  the  successful  treatmer 
neuralgia  than  those  measures  which  operate  through  their 
general  health  by  the  removal  of  a  local  cause  of  irritatio 
of  anv  distinct  cause  of  irritation,  such  as  carious  teetl 
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should  not  be  delayed.  The  effect  upon  the  pain  is  often  most  striking, 
especially  if  the  local  condition  has  not  been  long  operative,  but  it  is  impor- 
tant to  realize  that  the  cases  are  not  rare  in  wnicn  the  removal  of  a  local 
condition  which  seems  sufficient  to  explain  the  existence  of  a  neuralgia  does 
not  in  itself  materially  benefit  the  patient. 

In  every  case  of  trigeminal  neuralgia  the  character  of  the  patient's  environ- 
ment should  be  caremlly  studied,  and  every  effort  should  be  made  to  render 
his  surroundings  as  hygienic  as  possible.  All  influences  that  tend  to  depress 
the  general  health — sedentary  habits,  sexual  excess,  excessive  use  of  alcohol, 
tobacco,  tea,  and  coffee,  emotional  excitement,  worry,  and  over-feticue — 
should  be  removed  so  far  as  {possible.  An  out-of-door  life  should  be  advised 
where  this  is  practicable ;  in  any  case  the  patient  should  be  out  of  doors  at 
least  two  hours  daily.  In  some  severe  cases  of  neuralgia  a  removal  of  resi- 
dence to  a  warm,  equable  climate  (Southern  California,  Florida)  may  be 
necessary.  When  possible  the  patient  should  exercise;  but,  if  the  exercise 
of  walking  or  horseback  riding  causes  exhaustion,  massage  is  to  be  preferred. 
It  is  very  important  that  exercise  should  never  be  carried  beyond  tne  degree 
that  causes  an  agreeable  sense  of  fatigue.  Unless  there  are  exceptional  rea- 
sons (diabetes,  excessive  intestinal  putrefaction)  for  restricting  the  diet,  this 
should  be  full  and  representative  of  the  various  types  of  food-stuffi.  Nitro- 
genous food  should  be  taken,  chiefly  as  meat,  and  where  the  pain  is  very  se- 
vere beef  is  to  be  distinctly  preferred.  Contrary  to  general  opinion,  gouty 
and  rheumatic  neuralgias  are  no  exception  to  this  rule.  Cod-liver  oil,  iron, 
arsenic,  and  strychnine  are  valuable  aids  in  treatment.  Quinine  is  much 
less  valuable  than  strychnine.'  Warburg's  tincture  is  an  excellent  tonic  in 
many  cases.  Zinc  phosphate  and  phosphorus  have  been  highly  recom- 
mended, but  have  little  effect.  Mixea  treatment  must  be  employed  where 
there  is  recent  syphilis. 

It  occasionally  happens,  especially  in  persons  in  the  second  half  of  life, 
that  all  attempts  to  relieve  a  trigeminal  neuralgia  are  without  avail.  In  such 
cases  the  only  measure  which  offers  a  prospect  of  success  is  the  interruption 
of  the  passage  of  all  impulses  along  the  nerve,  from  its  peripheral  distribu- 
tion to  the  cortical  centres.  This  may  be  accomplished  by  means  of  nen'e 
section,  bv  neurectomy,  by  evulsion,  or  by  the  removal  of  tlie  Grasserian  gan- 
glion, and  perhaps  by  nerve-stretching.  Nerve-stretching  has  been  of  tem- 
porary benefit  in  some  forms  of  neuralgia,  but  is  unsuitable  for  trigeminal 
neuralgias.  Nerve-section  is  apt  not  to  give  permanent  results,  in  part  because 
union  is  likely  to  take  j)lace  between  the  divided  ends,  which  remain  in  con- 
tiguity. The  most  satisfactory  operation  upon  nerves  is  that  of  neurectomy, 
in  which  a  short  piece  of  the  trunk  of  the  nerve  is  removed,  although  in  some 
situations,  as  in  the  case  of  the  inferior  dental  nerve,  it  Ls  better  to  practice 
evulsion  and  remove  as  much  as  possible  of  the  peripheral  end  of  the  nerve. 
Cases  are  on  record  in  which  long  relief  has  followed  neurectomy,  but  in  a 
considerable  proportion  of  cases,  probably  a  majority,  the  pain  ha^^  recurred 
in  from  six  to  eighteen  montlis.  In  many  cases  the  relief  from  operation  \» 
slight  and  transitory,  the  pain  soon  returning  with  unabated  intensity  and 
rendering  the  life  of^  the  patient  unendurable.  In  such  cases  the  question  of 
removing  the  Gasserian  ganglion  arises.     Several  cases  are  now  upon  rec*>rd 

1  A  tablet  triturate  (Fraser's)  having  the  following  com  position  is  often  senrioeable  as  a  tonic  and 
a»  a  means  of  relieTiiiK  pain  in  cases  of  moderate  severity  : 

Quin.  sulpl) 't8T. 

Morpl).  sulph ^'wgr- 

Slrvch.  sulph >uo  gr. 

Acfd.arsen. *>>gr. 

Ext.  aconite *'•  gr* 

This  tablet  In  not  suitable  for  continued  use,  on  account  of  the  morphine  it  contains. 
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in  which  this  has  been  successfully  done,  and  in  which  there  was  immediate 
and  entire  relief  from  pain.  As  regards  the  length  of  time  for  which  relief 
from  pain  may  be  expected,  the  observations  are  at  present  far  too  few  to 
enable  us  to  arrive  at  a  conclusion.  The  operation  as  devised  by  Hartley, 
of  New  York,  is  not  likely  to  prove  one  from  which  the  mortality  is  great, 
and,  while  there  is  still  considerable  uncertainty  as  to  the  duration  of  the 
relief  afforded,  it  may  be  recommended  without  hesitation  in  cases  where  all 
other  means  have  failed  and  the  morphine  habit  is  the  only  alternative.  The 
anaesthesia  of  the  face  is  of  slighter  extent  than  might  be  expected  after  re- 
moval of  the  Gasserian  ganglion.  The  sense  of  taste  is  apt  to  be  lost  in  the 
anterior  two-thirds  of  the  tongue  upon  the  corresponding  side.  Trophic  dis- 
turbances of  the  skin  and  eyeball  were  absent  in  two  cases  reported  by 
Thomas,  and  probably  do  not  usually  occur.  The  masseters  are  apt  to  be 
paralyzed,  ana  some  branches  of  the  facial  nerve  are  liable  to  be  cut  in  the 
course  of  the  operation.     (See  also  Chapter  XXXIII.) 

It  seems  prooable  that  the  chances  of  success  from  neurectomy  are  much 
increased  by  doing  the  operation  as  early  as  seems  justifiable. 

Cutting  operations  upon  the  extrinsic  muscles  of  the  eyeball  have  of  late 
come  into  vogue  in  certain  quarters  for  the  relief  of  trigeminal  neuralgias. 
The  practice  is  based  on  the  belief  that  many  neuralgias  of  the  fifth  are  oc- 
casioned by  insufficiency  of  the  ocular  muscles,  and  that  the  correction  of 
this  defect  is  essential  to  recovery.  There  is  some  evidence  that  the  correc- 
tion of  a  high  grade  of  insufficiency  has  benefited  a  small  number  of  cases 
where  the  neuralgia  has  been  distinctly  related  to  the  use  of  the  eyes.  These 
defects  can  usually  be  overcome  by  the  use  of  prisms.  The  operation  of 
cutting  has  been  extensively  performed  without  the  slightest  justification, 
and  often  with  distinct  injury  to  the  patient.  If  the  operation  has  any  legiti- 
mate use,  it  is  certainly  in  an  exceedingly  limited  class  of  cases.  Errors  of 
refraction  should,  of  course,  receive  careful  attention  in  all  cases  of  neuralgia 
of  the  first  division  of  the  fifth,  although  it  is  only  rarely  that  a  causative 
influence  can  be  ascribed  to  this  condition. 


FACIAL  PARALYSIS. 

The  muscles  of  the  face  are  paralyzed  by  a  lesion  anywhere  in  the  facial 
path  which  lies  between  the  motor  centre  for  the  face  in  the  lowest  third  of 
the  Rolandic  area  and  the  face  muscles  of  the  opposite  side.  But  the  nature 
of  the  paralysis  differs  according  to  the  position  of  the  lesion — according  as 
the  lesion  affects  the  facial  path  between  the  nucleus  of  the  facial  in  the 
pons  and  the  cortex  (supra-nuclear  facial  paralysis),  or  involves  the  nucleus 
of  the  facial  or  the  fibres  of  the  nerve  itself  (nuclear  or  infra-nuclear  paral- 
ysis). In  the  8Uj)ra-nuclear  form  the  upper  muscles  of  the  face  (orbicularis 
palpebrarum  and  frontalis)  retain  their  power,  voluntary  movements  may  be 
more  impaire<l  than  emotional  movements,  and  the  electrical  reactions  re- 
main little  or  not  at  all  changed.  In  the  nuclear  or  infra-nuclear  form  all 
the  muscles  of  one  side  of  the  face  (including  the  orbicularis  and  frontalis) 
are  paralyzed,  emotional  movements  are  lost  equally  with  voluntary  ones, 
and  tho  electrical  reactions  are  altered  in  character. 

Supra-nuclear  paralysis  is  oft^n  referred  to  as  **  central,"  in  distinction 
from  paralysis  due  to  nerve  lesions,  which  is  termed  "  peripheral.*'  Paral- 
ysis from  disease  of  the  nucleus  or  the  nerve-roots  in  the  pons  is  sometimes 
called  '*  central,"  sometimes  *^  peripheral."  The  character  of  such  palsies  are 
peripheral,  although  the  lesions  which  cause  them  are  central.  Onlv  the 
peripheral  palsies  (using  the  term  in  the  broad  sense)  are  considered  here ; 
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supra-nuclear  paralysis  is  treated  with  the  hemiplegia,  with  which  it  \&  com- 
monly associated. 

Etiology  and  Pathology.  Peripheral  facial  paralysis,  though  not  so  fre- 
quent in  its  occurrence  as  some  other  form  of  peripheral  palsy  (e.  a.,  mus- 
culo-spinal  paralysis),  is  yet  one  of  the  most  common  of  peripheral  paral- 
yses. Probably  two-thirds  of  the  cases,  including  cases  of  every  origin, 
occur  between  the  twentieth  and  fortieth  years,  and  the  condition  is  more 
oflen  seen  in  men  than  in  women,  and  has  oeen,  owing  to  their  greater  ex- 
posure, met  with  in  children.  The  following  are  the  chief  causes  of  periph- 
eral facial  paralysis : 

1.  Neuritis  of  the  facial  nerve  is  the  cause  of  a  verj-  large  proportion 
(probably  more  than  80  per  cent.)  of  all  cases  of  peripheral  palsy.  It  is 
the  cause  of  BelPs  palsy,  using  that  term  in  its  original  sense.  The  neuritis 
is  commonly  termed  "  rheumatic."  Whatever  that  may  mean,  it  is  true  that 
the  palsy  generally  comes  on  after  exposure  to  cold.  The  exposure  may  be 
considerable  in  degree  and  special  in  kind,  as  sitting  by  an  open  window  in 
a  passenger  car,  standing  in  an  open  doorway,  or  driving  in  the  cold  (one 
side  of  the  face  being  usually  more  exposed  than  the  other),  or  it  may  be 
more  or  less  habitual,  and  consists  of  frequent  exposure  to  draughts.  Occa- 
sionally the  subjects  are  distinctly  rheumatic  or  gouty,  but  usually  there  is 
no  evidence  of  either  condition.  It  is  extremely  probable  that  the  general 
nutrition  of  the  patient  is  somewhat  impaired  as  a  rule,  at  least  temporarily. 
There  are,  however,  cases  in  which  there  is  no  reason  even  to  suspect  impair- 
ment of  general  nutrition ;  the  palsy  may  occur  in  the  midst  of^  apparently 
the  best  of  health.     Probably  the  exposure  in  these  cases  is  unusually  severe. 

It  was  formally  thought  that  exposure  to  cold  causes  facial  paralysis  by 
paralyzing  the  terminations  of  the  facial  nerve  in  the  muscles.  There  is  now 
good  reason  to  believe  that  the  affection  always  depends  on  an  inflammation 
of  the  trunk  of  the  nerve  (perhaps  involving  chiefly  the  sheath)  within  the 
Fallopian  canal.  In  some  cases  the  nerve-fibres  undergo  complete  degenera- 
tion. There  is  no  evidence  that  the  inflammation  ever  involves  the  nerve 
after  its  emergence  from  the  canal. 

2.  Injury  is  an  important  cause  of  facial  paralysis.  The  nerve  may  he 
torn  or  compressed  in  fracture  of  the  base.  The  disability  is  then  immediate. 
In  other  cases  of  fracture  of  the  base  the  paralysis  has  come  on  in  the  course 
of  several  days,  in  one  case  at  the  end  of  five  aays.  Here  the  involvement 
of  the  nerve  is  due  to  secondary  meningitis,  with  implication  of  the  ner\'e, 
or  perhaps  to  secondary  inflammation  of  the  nerve  alone.  Some  rare  case** 
of  crmgenital  facial  paralysis  have  probably  been  due  to  meningeal  hemor- 
rhage. The  facial  is  apt  to  suffer  outside  the  skull,  in  some  of  its  branches, 
in  operations  alK)ut  the  ranms  of  the  jaw.  A  blow  upon  the  ner\'e  in  the 
parotid  region  has  caused  permanent  paralysis  of  the  face.  Rarely  the  nerve 
of  one  side  has  been  compressed  by  the  blade  of  a  forceps  during  deliver}', 
and  verv  rarelv  such  iniurv  ha<»  been  bilateral.  Parotid  tumors  and  tul>er- 
cular  nodes  in  tlie  neck  occasionally  give  rise  to  facial  paralysis. 

»].  In  children  the  nerve  is  apt  to  suffer  in  the  temporal  heme.  Otitis 
media,  with  or  without  bone  disease,  is  the  common  cause  of  involvement 
here.  The  nerve  may  be  damaged  in  consequence  of  bone  disease  limite^l  to 
the  mastoid,  probably  owing  to  extension  ot  inflammation  along  the  chorda 
tympaui  or  staj)cdiiis  branch  of  the  nerve.  In  rare  instances  facial  paralysis 
has  followed  sore-throat. 

4.  The  facial  nerve  is  not  rarely  compressed  at  the  base  of  the  brain  in 
tumors  or  in  meningitis.  Very  rarely  it  is  implicated  in  meningeal  henior- 
rhatre.  Owing  to  its  proximity  the  auditory  ner\^e  is  apt  to  sufter  with  the 
facial  in  this  situation. 
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o.  Withiu  the  pouB  the  facial  (ducIsub  and  root-fibrea)  ie  apt  to  sufier 
from  groee  lesions,  especially  acute  Hoftening  and  hemorrhage,  and  occasioD- 
ally  from  a  patch  of  eclerosis.  The  nerve  may  suffer  alone,  but  commonly 
there  is  implication  of  the  motor  path  to  the  limba  of  the  opposite  side, 
causing  a  crossed  hemiplegia.  The  sixth  nerve  is  liable  to  suner  with  the 
facial  in  pons  lesions.  The  nucleus  of  the  facial  is  very  rarely  damaged  in 
acute  inyelitis  and  Id  chronic  glosso-labio-laryngeal  paralysis.  The  iacial 
may  suffer  in  diphtheritic  paralysis,  possibly  from  involvement  of  both  cells 
and  fibres.  When  the  facial  suffers  in  alcoholic  paralysis  (it  veir  rarely 
does),  the  lesion  is  probably  in  the  trunk  of  the  ne^^■e.  Among  the  rarer 
causes  of  facial  paralysis  may  also  be  mentioned  the  following :  Syphilis, 
which  may  operate  by  involving  the  root-fibres  in  a  meningitis  or  a  gumma, 
or  may  cause  a  neuritis  without  a  considerable  inflammatory  exudate. 
Syphilis  acts  also  by  reducing  the  general  health  and  thus  predieposing  to 
orainary  neuritis  of  the  facial.  In  the  rare  cases  of  facial  paralysis,  in  which 
the  onset  is  sudden  and  there  is  no  evidence  of  central  disease,  there  is  prob- 
ably hemorrhage  into  the  nen'e-sheath  or  Fallopian  canal  or  thrombosis  in 
a  vessel  of  the  nerve.  In  a  few  cases  emotion  or  fright  has  been  followed 
by  paralysis  of  sudden  unset,  and  it  is  possible  that  Uie  mechanism  here  is 
thrombosis. 

Double  facial  paralysis  is  of  rare  occurrence.     It  is  observed  as  a  conse- 

?uence  of  (1)  bilateral  disease  of  the  pons  (as  from  symmetrical  softening 
rom  basilar  disease) ;  (2)  disease  of  nerves  at  the  base  of  the  brain,  other 
nerves  suffering ;  also  (3)  double  otitis  media  (this  is  perhaps  the  leaat  infre- 
quent cause);  (4)  neuritis  from  cold;  (5)  alcoholic  multiple  neuritis  ajid 
multiple  neuritis  from  toxic  blood-states  ;  (til  nuclear  degeneration  or  sym- 
metrical cortical  disease  (here  the  palsy  is  partial) ;  (7)  erysipelas  of  the 
fitce. 

BymptomB.  In  cases  of  complete  facial  paralysis  there  is  Ion  of  power 
and  tone  in  the  muscles  of  the  side  of  the  face  involved.    There  is  loss  of 


Completu  bdkl  ftiltj. 


emotional  as  well  as  voluntarj'  inovcments.  Owinj.'  to  the  elasticity  of  the 
skin  in  vouth  the  resulting  change  in  the  facial  exprcs:<iou  is  far  less  in  the 
yuiingtlmnin  tho-iein  whom  the  ."kin  Iri  wrinkled.  In  the  latter  the  wrinkles 
are  Hmoothcd  out  or  change  their  position.  The  transverse  wrinkles  of  the 
forehead  cease  abruptly  near  the  median  line,  the  lower  eyelid  falls  forward. 
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and  the  teai*s  collect  so  that  the  eye  "  waters."  The  loss  ofpower  in  the 
face  renders  the  patient  unable  to  close  the  affected  eye.  (See  Fig.  275.)  It 
remains  somewhat  open  even  during  sleep.  The  inability  to  close  the  mouth 
permits  liquids  to  run  out  of  the  mouth  unless  the  head  is  inclined  to  one  side. 
Whistling  and  accurate  spitting  are  impossible.  Food  is  apt  to  accumulate 
between  the  teeth  and  the  lip  on  the  affected  side  because  the  buccinator  is 
relaxed.  Speech  is  apt  to  be  a  little  muffled.  The  paralysis  of  the  external 
muscles  of  tne  ear,  of  the  stylohyoid  and  posterior  belly  of  the  digastric,  and 
of  the  dilator  naris,  does  not  cause  important  symptoms. 

It  was  formerly  believed  that  the  palate  is  sometimes  paralyzed  upon  the 
same  side  as  the  face  in  lesions  of  the  facial  nerve,  but  it  is  doubtful  if  this 
is  so.  The  levator  palati  is  innervated  by  the  spinal  accessory  nerve,  and  it 
is  probable  that  in  the  very  rare  cases  in  which  the  palate  has  actually  been 
paralyzed  coincidently  with  paralysis  of  the  facial  the  palsy  has  depended 
upon  a  lesion  of  the  palatine  oranch  of  the  spinal  accessory  or  upon  disease 
of  the  trunk  of  this  nerve.  Mere  deviation  of  the  uvula  must  not  he  mis- 
taken for  paralysis  of  the  palate. 

In  a  small  proportion  of  all  cases  of  facial  paralysis  taste  is  lost  in  the 
anterior  part  of  tne  tongue  or  the  side  affected.  In  these  cases  the  facial 
nerve  is  mvolved  between  the  origin  of  the  chorda  tympani  and  the  genicu- 
late ganglion  of  the  facial.  In  lesions  affecting  other  parts  of  the  facial  the 
sense  of  taste  is  not  lost.  Taste  is  involved  in  a  large  proportion  of  all  cases 
of  facial  paralysis  arising  from  cold.  Sometimes  it  is  lost  where  the  facial 
has  been  damaged  externally  to  the  stylo-mastoid  foramen,  but  in  such  cases 
there  is  doubtless  a  neuritis  extending  along  the  nerve  to  the  chorda.  The 
sense  of  hearing  may  be  impaired  or  lost.  This  occurs  especially  in  the 
fecial  paralysis  of  middle-ear  or  mastoid  disease  and  in  lesions  at  the  base  of 
the  brain,  which  implicate  both  auditory  and  facial.  Slight  loss  of  hearing 
is  not  rare  in  facial  neuritis  from  cold.  Tinnitus  aurium  also  may  be  present 
in  these  cases.  When  the  nerve  to  the  stapedius  is  implicated  the  sensi- 
tiveness of  the  ear  to  certain  musical  tones  may  be  increased. 

It  is  stated  that  in  lesions  involving  the  facial  nerve  at  the  geniculate  gau- 
glion  there  is  loss  of  lachrymal  secretion  and  of  the  reflex  flow  of  t^ars  upon 
the  side  of  the  lesion. 

The  changes  in  the  electrical  reactions  in  facial  paralysis  are  identical 
with  those  observed  in  the  paralyses  of  other  peripheral  nerves.  They  merit 
careful  study  in  every  case,  owing  to  their  bearing  upon  prognosis.  In 
severe  cases  the  reaction  of  the  nerve  to  the  faradic  and  galvanic  currents  is 
rapidly  decreased  and  may  be  entirely  lost  in  from  one  to  two  weeks.  While 
the  muscles  lose  their  faradic  irritability,  they  react  more  readily  than  normal 
to  galvanism  at  first,  and  show  a  reversal  of  the  ordinary  formula  of  con- 
traction (the  anodal  closure  contraction  (AnClC)  being  greater  than  the  catho- 
dal closure  contraction  (CaClC)  ). 

In  less  severe  cases  the  irritabilitv  of  the  nerve  to  both  currents  is  re- 
duced but  not  lost,  the  loss  of  faradic  irritability  in  the  muscles  does  not 
occur  so  rapidly,  and  instead  of  the  formula  being  reversed  to  galvanism 
there  may  be  merely  an  equality  in  the  two  contractions.  In  very  slight 
cases  there  may  be  little  or  no  reduction  in  the  irritability  of  the  nen'e,  or 
there  may  be  slip:ht  initial  increase  in  irritability  which  is  not  succeede<l  by 
a  reduction  of  irritability  below  the  normal.  But  even  in  cases  of  slight  sever- 
ity the  muscles  show  some  reduction  of  faradic  irritability  for  a  time.  As  the 
nerve  recovers  there  is  a  gradual  return  of  the  normal  irritability  of  nerve 
and  muscle.  There  may  be  considerable  recovery  of  power  before  the  full 
irritability  of  the  nerve  is  established. 

Atrophy  of  the  muscles  of  the  face  always  follows  degeneration  of  the 
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nerve,  but  in  most  persons  there  is  enough  subcutaneous  fat  to  prevent  the 
wasting  from  being  noticeable.  In  all  cases  of  severe  type  contracture 
comes  on  in  the  affected  muscles  when  voluntary  power  begins  to  return. 
The  contracture  comes  on  in  the  course  of  five  or  six  months,  increases  for  six 
or  eight  months,  and  then  remains  unchanged  or  lessens  slowly.  It  is  most 
marked  in  the  zygomatici,  which  may  cause  the  naso-labial  fold  to  be  more 
pronounced  than  in  the  normal  side  while  the  face  is  at  rest,  and  thus  lead 
to  the  impression  that  the  paralysis  is  upon  the  side  opposite  the  contracture. 
With  this  contracture  is  associated  overaction  of  the  muscles,  especially  of 
the  zygomatics  and  the  orbicularis,  which  may  contract  the  face  during  vol- 
untary movement.  The  zygomatics  may  be  the  seat  also  of  slight  spas- 
modic involuntary  twitching. 

Pain  in  the  region  of  the  ear  is  very  apt  to  attend  the  onset  of  neuritic 
cases  of  facial  paralysis.  It  may  be  associated  with  some  tenderness  to 
pressure  below  the  ear  about  the  ramus  of  the  jaw.  When  the  paralysis  is 
due  to  a  new  growth  from  the  parotid  there  may  be  constant  intense  pain 
back  of  the  ear.  Other  symptoms  which  occasionally  attend  the  onset  are 
swelling  about  the  ear  (due  to  cellulitis),  giddiness,  and  neuralgia  of  the  head, 
face,  or  neck. 

The  onset  of  the  paralysis  is  usually  acute,  but  very  rarely  sudden.  In 
some  cases  the  paralysis  does  not  reach  its  height  for  forty-eight  hours.  In 
slight  cases  the  palsy  may  entirely  clear  up  in  a  week  or  ten  days.  Most 
cases  last  from  two  to  four  months,  and  then  recover  entirely.  Where  the 
loss  of  |)ower  lasts  more  than  six  months  ultimate  recovery  is  partial  only ; 
indeed,  it  may  be  said  that  some  permanent  loss  remains  whenever  complete 
paralysis  undergoes  no  improvement  after  a  month's  duration. 

So  far  as  the  facial  paralysis  itself  is  concerned  its  characters  are  essen- 
tially the  same  whatever  may  be  the  position  or  nature  of  the  lesion.  But 
in  cases  of  facial  paralysis  due  to  disease  of  the  facial  nucleus  the  orbicu- 
laris oris  escapes  entirely.  This  is  because  the  fibres  to  this  muscle  arise  not 
from  the  facial  nucleus,  but  from  cells  near  the  hypoglossal  nucleus,  although 
the  fibres  soon  join  those  of  the  facial  nerve. 

Diagnosis.  The  first  question  in  diagnosis  that  arises  upon  seeing  any 
case  of  paralysis  of  the  face  relates  to  the  position  of  the  lesion :  Is  the 
paralysis  of  central  (supra-nuclear)  origin  or  is  it  of  nuclear  or  infra-nuclear 
origin  ?  Cases  of  cereoral  origin  are  ruled  out  by  means  of  the  following 
facts:  (1)  cerebral  cases  do  not  show  persistent  paralysis  of  the  eyelid;  (2) 
emotional  movements  are  little  or  not  at  all  impaired ;  (8)  reflex  action  is 
unchanged  ;  (4)  the  electrical  reactions  are  normal  or  slightly  changed ; 
and  (5)  the  difference  in  the  course  and  associations  of  cerebral  cases. 

Having  determined  that  the  lesion  is  not  central,  it  remains  to  fix  the  seat 
of  the  lesion  in  the  lower  segment  of  the  motor  path.  To  do  this  the  asso- 
ciations of  the  paralysis  must  be  taken  into  account.  If  no  other  nerve 
than  the  facial  is  implicated  and  taste  is  unimpaired,  the  lesion  is  probably 
just  within  the  stylomastoid  foramen  or  outside  the  skull.  If  the  sense  of 
taste  is  involved  in  the  anterior  two-thirds  of  the  tongue  on  the  side  of  the 
lesion,  the  seat  of  the  disease  is  in  the  Fallopian  canal  at  some  point  between 
the  junction  with  the  chorda  tympani  and  the  geniculate  ganglion  (where 
the  great  superficial  petrosal  nerve  containing  the  taste-fibres  joins  the  trunk 
of  the  nerve).  Of  course  the  disease  may  have  spread  to  this  region  from 
a  more  i)eripheral  region.  Disease  of  the  nerve  at  the  geniculate  ganglion 
has  been  thought  to  cause  paralysis  of  the  palate,  but  it  is  extremely  doubt- 
fnl  if  this  is  so.  Inequality  of  the  two  sides  of  the  palate  ha.<<  no  localiz- 
ing value  in  connection  with  facial  paralysis.  If  there  is  complete  deafness 
in  the  ear  on  the  side  of  the  lesion,  and  if  this  deafness  dates  from  the  time 


826  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

of  the  facial  paralysis,  the  disease  is  in  the  trunk  at  the  base  of  the  braini 
or  (in  rare  eases)  in  the  internal  auditory  meatus.  If  paralysis  of  the  sixth 
nerve  is  associated  with  paralysis  of  the  facial,  the  lesion  is  no  doubt  in  the 
pons,  and  in  all  probability  in  its  posterior  part,  where  the  fibres  of  the 
seventh  pass  around  the  sixth  nucleus.  Crossed  hemiplegia  also  points  to  a 
partial  lesion.  Disease  of  the  facial  nucleus  is  probably  indicated  where  all 
muscles  supplied  by  the  nerve  are  paralyzed  except  the  orbicularis  oris 
(which  is  probably  innervated  by  the  twelfth  nerve).  There  is  one  simple 
point  in  the  diagnosis  of  facial  paralysis,  the  neglect  of  which  sometimes 
leads  to  error.  When  contracture  develops  in  the  paralyzed  muscles  the 
zygomatici  draw  up  the  angle  of  the  mouth  on  the  affected  side.  Hence  an 
error  may  be  made  as  to  the  side  affected,  unless  the  patient  is  made  to  move 
both  sides  of  the  mouth.  Patients  and  their  Mends  can  seldom  be  relied 
upon  in  their  statements  regarding  the  side  aflfected;  they  usually  think 
tne  palsy  is  on  the  side  they  describe  as  "  drawn,"  i.  f .,  the  normal  side,  on 
which  the  features  appear  to  them  distorted. 

Prognosis.  By  far  the  most  important  indications  as  to  prognosis  are  de- 
rived from  the  electrical  reactions,  which  enable  us  to  make  a  forecast  in 
many  cases  before  there  is  any  recovery  in  power.  If  there  is  no  loss  in  irri- 
tability of  the  nerve  to  galvanism  or  faradism  at  the  end  of  ten  days  the  paral- 
ysis will  clear  up  in  a  rew  weeks  or  a  month.  If  nerve  irritability  is  much 
lowered,  but  not  lost,  after  the  lapse  of  two  weeks,  there  will  probably  be 
complete  recovery  of  power  in  the  course  of  two  or  three  months  from  the 
onset.  Where  the  excitability  of  the  nerve  is  entirely  lost  by  the  end  of  a 
fortnight,  the  paralysis  will  probably  endure  many  months  at  least.  The 
possibility  of  slight  recovery  is  not  gone  until  both  faradic  and  galvanic 
irritability  in  the  muscles  has  been  lost  more  than  a  year.  There  may  be 
return  of  power  long  before  the  electrical  reactions  become  normal.  There 
is  some  persistent  loss  of  power  in  almost  in  all  cases  where  there  has  been 
complete  paralysis  of  the  face  for  more  than  one  month. 

Occasionally  the  electrical  reactions  are  misleading.  A  severe  facial  paral- 
ysis may  occur  without  any  evidence  of  the  R.  D.,  and  the  R.  D.  may  be 
well  marked  in  mild  cases. 

The  nature  of  the  lesion  causing  the  paralysis  does  not  greatly  affect  the 
prognosis,  with  the  following  exceptions :  The  prognosis  is  bad  in  the  rare 
cases  where  the  suddenness  of  onset  justifies  the  diagnosis  of  hemorrhage  into 
the  nerve ;  good  when  due  to  a  syphilitic  lesion,  when  it  is  an  uncomplicated 
palsy,  and  when  the  cause  is  a  multiple  neuritis  (if  death  does  not  occur). 

Treatment.  In  every  case  of  facial  paralysis  an  effort  should  be  made 
to  remove  or  modify  the  pathological  process  on  which  the  loss  of  power 
depends.  In  ca^es  where  there  is  suppurative  ear  disease  or  mastoid  dis- 
ease the  pus  should  be  given  free  exit.  In  any  case  where  there  is  even  the 
smallest  likelihood  that  there  has  been  syphilitic  infection,  iodide  of  potas- 
sium should  be  given  freely,  and  if  the  infection  has  been  recent,  mercury 
should  be  added.  In  all  neuritic  cases  of  rapid  onset  the  patient  should  be 
given  a  diuretic  and  a  brisk  purge,  and  a  fly-blister  should  be  placed  over 
the  exit  of  the  nerve  from  the  skull  or  over  the  mastoid.  The  blister  should 
be  followed  by  hot  fomentations  over  the  nerve,  the  applications  being  made 
for  half  an  hour  several  times  daily  for  two  or  three  days.  After  the  patient 
has  been  purged,  salol  should  be  given  in  doses  of  five  grains  hourly  until 
forty  or  fifty  grains  have  been  taken  in  the  course  of  the  day.  This  should 
be  continued,  if  possible,  until  the  end  of  the  first  week.  In  severe  ca»«€» 
the  patient  should  remain  in  the  house,  if  possible,  during  the  first  week. 
The  diaphoretic  effect  of  a  hot  bath  daily  during  the  first  days  may  In?  of 
service  in  reducing  the  local  inflamniati(m. 
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There  are  no  facts  to  show  that  the  therapeutic  application  of  electricity 
in  any  form  exerts  any  influence  either  in  checking  the  progress  of  degenera- 
tion in  the  nerve-fibres  or  in  aiding  their  regeneration.  Nevertheless  the 
stimulation  of  the  paralyzed  muscles  by  the  galvanic  current  causes  them  to 
contract,  and  it  is  highly  probable  that  their  nutrition  is  improved  by  such 
stimulation ;  and,  owing  to  this  improved  nutrition  of  the  muscles  they  are 
in  a  condition  more  favorable  to  rapid  repair  when  the  nerve  has  become 
regenerated  than  if  they  had  remained  unstimulated.  It  is  upon  this  ground 
alone  that  the  use  of  electricity  is  to  be  recommended  in  facial  and  other 
peripheral  palsies.  Electricity  should  not  be  employed  from  the  beginning 
m  facial  paralysis,  but  only  after  the  lapse  of  a  week,  when  the  galvanic 
current  may  be  used  for  about  ten  minutes  daily,  or  twice  daily,  in  strength 
just  sufficient  to  cause  the  muscles  to  contract.  The  positive  electrode  should 
be  placed  below  the  zygoma  over  the  nerve  and  the  negative  electrode 
stroked  over  the  various  paralyzed  muscles  in  turn.  After  a  month  or  six 
weeks  the  applications  may  be  reduced  in  number  to  three  or  four  per  week. 
It  is  well  to  continue  the  use  of  the  galvanic  current  after  power  has  begun 
to  return,  but  it  should  be  stopped  when  contracture  begins.  There  is  no 
advantage  in  substituting  faradism  for  galvanism  when  the  muscles  begin  to 
react  to  the  former  current.  When  contracture  sets  in  it  may  probably  be 
lessened  by  means  of  local  massage.  Other  treatment  directed  to  the  con- 
tracture is  useless.  If  the  eye  cannot  be  closed  it  should  be  protected  from 
injury  by  means  of  a  shade.     (For  facial  spasm  see  p.  270.) 
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The  functions  of  the  glosso-pharyngeal  nerve  and  the  symptoms  that  result 
from  morbid  processes  involving  it  have  not  as  yet  been  satisfactorily  deter- 
mined. One  reason  for  this  want  of  definite  knowledge  is  that  the  nerve  is 
very  seldom  involved  by  lesions  afl^cting  it  exclusively. 

t'he  glosso-pharyngeal  nerve  is  distributed  to  the  back  part  of  the  tongue, 
the  soft  palate,  the  upper  part  of  the  pharynx,  and  the  Eustachian  tube  and 
the  cavity  of  the  tympanum. 

It  has  been  generally  thought  that  the  glosso-pharyngeal  is  the  ner^'e  of 
tast^  for  the  back  of  the  tongue,  palate,  and  fauces.  6ut  so  far  as  the  back 
of  the  tongue  is  concerned,  there  is  satisfactory  evidence  that  the  taste-fibres 
which  have  this  distribution  come  not  from  the  root  of  the  glosso-pharyngeal, 
but  from  the  root  of  the  fifth,  though  they  are  distributea  with  the  former 
nerve.  It  is,  moreover,  probable  that  the  sensory  fibres  to  the  anterior  part 
of  the  soft  palate  and  fauces  come  from  the  fifth  and  not  from  the  ninth. 
The  sensibility  of  the  upper  part  of  the  pharynx  and  of  the  tympanic  cavity, 
on  the  other  hand,  is  probably  subser\'ed  by  the  ninth.  A  good  deal  of 
uncertainty  exists  also  as  to  tlie  motor  functions  of  the  glosso-pharyngeal. 
The  pharyngeal  plexus,  to  which  the  ninth  contributes,  supplies  the  upper 
pharyngeal  muscles,  but  it  is  not  certain  whether  the  motor  fiores  come  irom 
the  ninth  or  the  tenth  nerve.  It  is  likely  that  they  come  from  the  ninth.  It 
is  even  more  doubtful  whether  the  ninth  supplies  any  of  the  fibres  of  the 
palate. 

The  glosso-pharyngeal  nerve  may  be  implicated  by  disease  within  the 
me<lulla  or  at  the  bane  of  the  brain  in  the  posterior  fossa. 

The  chief  intra-medullary  lesions  in  which  it  suffers  are  hemorrhage,  acute 
softening,  and  degeneration,  with  resulting  acute  or  chronic  bulbar  paralysis. 
The  pharyngeal  symptoms  in  such  cases  are  probably  referable  to  the  affec- 
ti(»n  of  the  glosso-pharyngeal  nuclei.    At  the  surface  of  the  medulla,  the  nerve 
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is  liable  to  suffer  (together  with  the  pneumogastric)  from  meningitis  and  new 
growths. 

Isolated  disease  of  the  glosso-pharyngeal  (especially  if  bilateral)  probably 
causes  difficulty  in  swallowing. 


DISEASES    OP   THE    PNEUMOGASTRIC    AND    SPINAL 

ACCESSORY  NERVES. 

The  vagus  or  pneumogastric  nerve  has  the  widest  distribution  of  any 
cranial  nerve,  supplying,  as  it  does,  the  vocal  and  respiratory  organs,  the 
heart,  the  greater  portion  of  the  alimentary  canal,  and  some  of  the  abdominal 
viscera  (liver,  spleen).  Certain  of  the  functions  pertaining  to  the  trunk  of 
the  nerve  depend  not  upon  the  pneumogastric,  but  upon  the  fibres  which  it 
receives  from  the  accessory  portion  of  the  spinal  accessory  nerve.  Hence,  it 
is  convenient  to  consider  pathological  conditions  pertainmg  to  the  accessor)' 
fibres  in  connection  with  tnose  affecting  the  root  of  the  pneumogastric,  and  to 
defer  the  consideration  of  disease  of  the  spinal  portion  of  the  eleventh  nen'e. 

Owing  to  the  wide  distribution  of  the  pneumogastric  the  symptoms  re- 
sulting from  its  derangement  are  exceedingly  numerous  and  varied.  Very 
often  the  symptoms  of  derangement  of  the  pneumogastric  nerve  generally 
depend,  not  on  demonstrable  lesions  of  the  nerve,  but  upon  functional  or 
nutritional  disease.  The  consideration  of  this  very  irapK)rtant  class  of  symp- 
toms belongs  properly  to  the  diseases  of  the  organs  supplied  by  the  pneumo- 
gastric, but  it  is  well  to  touch  upon  certain  of  these  symptoms  in  the  present 
connection.  For  convenience,  we  may  review  the  derangements  of  the 
pneumogastric  generally  before  passing  to  a  more  detailed  description  of  the 
symptoms  of  its  local  aerangeraent. 


AFFECTIONS  OF  THE  PNEUMOGASTRIC  GENERALLY. 

In  spite  of  the  long  course  of  the  pneumogastric  nerve  it  does  not  suffer 
from  structural  disease  with  great  frequency.  The  nucleus  of  the  ner\'e  in 
the  medulla  sometimes  is  damaged  by  the  acute  vascular  lesions,  softening 
and  hemorrhage,  or  by  degenerative  processes.  The  adjacent  nuclei  of  the 
glosso-pharyngeal  and  hypoglossal  nerves  regularly  suffer  when  the  vagus 
nucleus  is  involved.  Within  the  medulla  the  root-fibres  may  suffer  from  the 
processes  just  mentioned  and  from  tumor.  At  the  side  of  the  medulla  the 
root-fibres  sometimes  suffer  compression  from  chronic  meningeal  disease  and 
from  growths  from  the  skull,  very  rarely  from  aneurism  of  the  vertebral  arterj'. 
The  nerve-trunk  in  the  neck  occasionally  suffers  from  deeply-seated  tumors 
and  from  wounds,  including  gunshot  wounds.  The  rare  punctured  wounds 
are  nmch  more  apt  to  be  recovered  from  than  lacerated  or  incised  wounds, 
which  generally  cause  death  by  injuring  the  carotid  or  jugular.  Sometimes 
the  nerve  suffers  in  surgical  operations ;  it  has  been  included  in  a  ligature  of 
the  carotid  and  cut  in  removal  of  deep  tumors  of  the  neck. 

The  recurrent  laryngeals  are  liable  to  suffer  in  the  operation  for  the 
removal  of  goitre.  In  the  thorax,  aneurisms,  tumors,  and  enlarged  lyniph- 
no<ies  are  among  the  causes  of  damage  to  the  nerve.  Neuromata  of  the 
nerve  are  very  rare.  It  is  thought  that  exposure  to  cold  may  sometimes 
cause  neuritis  of  the  vagus.  It  is  certain  that  the  trunk  of  the  nerve  is  occa- 
sionally involved  in  the  multiple  neuritis  that  depends  on  toxjemic  states, 
such  as  diphtheria  and  septicaemia.     Rarely  it  is  implicated  in  alcoholic  neu- 
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ritis.  It  i^  probable  that  ^nctional  derangement  of  the  nerve,  temporary  in 
duration,  but  pronounced  in  character,  sometimes  depends  on  the  absorption 
of  toxic  substances  from  the  intestinal  tract. 

Symptoms.  The  symptoms  of  pneumogastric  derangement  are  referable 
either  to  paralysis  or  irritation,  or  to  both  combined.  Spasm  of  the  larynx, 
vomiting,  and  slowing  of  the  heart  are  the  chief  irritative  symptoms.  Cases 
have  been  recorded  of  persons  who  could  voluntarily  arrest  the  action  of  the 
heart  for  a  few  seconds  by  pressure  upon  the  vagus.  The  chief  paral)^ic 
symptoms  are  rapid  heart  action,  with  or  without  slowing  of  respiration,  and 
paralysis  of  the  larynx.  In  some  cases  the  pulse  has  risen  to  200  beats  per 
minute,  while  the  respirations  have  fallen  to  10  per  minute.  In  such  cases 
the  pneumogastric  has  probably  been  implicated  upon  both  sides  ( as  in  cases 
of  multiple  neuritis),  and  a  fatal  termination  has  usually  taken  place. 

Examples  of  ftinctional  derangement  of  the  pneumogastric  are  seen  in 
Cheyne-Stokes  respiration,  in  the  irregularity  of  the  heart's  action  observed 
in  emotion,  for  instance,  in  anger  and  fear  (this  derangement  being  doubtless 
dependent  on  the  cortical  connections  of  the  vagus),  in  the  "  epigastric  aurae  " 
of  epilepsy,  and  in  the  globus  hystericus  and  laryngeal  spasm  of  hysteria  and 
epileptiform  seizures.  The  close  anatomical  connections  of  the  vagus  nucleus 
with  the  nervous  mechanism  of  equilibrium  explains  the  common  association 
of  vomiting  with  severe  vertigo.  The  relation  of  the  vagus  and  the  equilib- 
rial  portion  of  the  auditory  to  vomiting  is  further  illustrated  by  the  fact  that 
derangement  of  the  vagus  from  gastric  disturbance  may  bring  on  vertigo 
where  there  is  slight  pre-existing  disease  of  the  semicircular  canals. 

Disturbances  Referable  to  the  Pharyngeal  BRANCHi'>i  of  the 
VA(iUH.  Branches  of  the  vagus  take  part  in  the  formation  of  the  pharyn- 
geal plexus,  through  which  the  muscles  and  mucous  membrane  of  the  pharynx 
are  supplied.     The  pharyngeal  muscles  may  be  the  seat  of  paralysis  or  spasm. 

Paralysis  of  the  pharynx  results  from  disease  of  the  vagus  nuclei,  from 
meningeal  disease  of  the  vagus  roots,  from  bone  disease  at  the  base,  and  some- 
times from  diphtheritic  neuritis.  Pharyngeal  paralysis  causes  difficulty  in 
swallowing.  If  the  affection  of  the  nerve  is  one-sided  there  may  be  little 
disability ;  if  bilateral,  food  entering  the  pharynx  from  the  mouth  lodges 
there  instead  of  passing  down  to  the  oesophagus. 

Spasm  of  the  phar}'iix  is  always  of  ^nctional  origin  and  is  generally  a 
symptom  of  hysteria.  It  is  seldom  the  sole  manifestation  of  the  hysterical 
condition.  During  the  spasms  of  hydrophobia  spasm  of  the  pharj^nx  usually 
occurs.  In  pliaryngeal  spasm,  as  in  paralysis,  there  is  inability  to  swallow 
food,  but  this  inability  is  transient. 

DlHTURliAN('F>^    ReFP:RABLE    TO    THE   LARYNGEAL    BrANCHI-X    OF   THE 

Vagi's.  The  larynx  receives  sensor}'  fibres  from  the  vagus,  but  its  motor 
fibres  are  derived  exclusively  from  the  accessory  portion  of  the  spinal  acces- 
sory. The  superior  laryngeal  nerve  supplies  the  crico-thyroid  muscle ;  the 
inferior  larj'ngeal  supplies  all  the  remaining  laryngeal  muscles  which  act  on 
the  glottis.  The  vocal  cords  are  abducted  and  the  glottis  opened  mainly  by 
the  j)osteri()r  crico-thyroid  muscle ;  the  cords  are  adducted,  with  closure  of 
the  glottis  by  a  number  of  muscles,  but  chiefly  by  the  lateral  crico-arytenoid. 
ParaiyHia  of  the  larynx  may  originate  in  many  ways ;  first,  from  organic 
disease  of  the  nerve-centres  or  of  the  nerves  external  to  the  lar}'nx  :  cortical 
disease  of  the  laryngeal  centre  (Semon  and  Horsley),  chronic  nuclear  de- 
generation, growths  or  meningitis  involving  the  nerve-roots,  damage  of  the 
ner\'e-trunk  by  trauma,  tumors  or  multiple  neuritis,  damage  to  the  recurrent 
laryngeal  by  aneurism,  growtlis,  or  enlarged  nodes  within  the  chest  or  enlarge- 
ment of  the  thyroid ;  second,  by  paresis  of  the  laryngeal  muscles  not  due  to 
lesions  of  the  vagus  centres  or  nerves  (hysterical  paresis,  weakness  from 
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anaemia  or  prolonged  exhaustion,  local  congestions  and  inflammations) ;  third, 
firom  disease  involving  minute  branches  of  the  nerves  in  the  larynx  and  causing 
paralysis  of  a  single  muscle  ( laryngeal  growths,  cellulitis,  perhaps  multiple 
neuritis) ;  fourth,  without  known  cause. 

Symptoms.  There  are  three  kinds  of  evidence  of  laryngeal  paralysis :  (1 ) 
alteration  or  loss  of  voice ;  (2)  derangement  of  the  regulation  of  the  entrance 
of  air  during  respiration ;  (3)  defects  in  the  movement  of  the  vocal  cords. 

According  to  the  degree  to  which  movement  is  impaired  there  are  three 
main  types  of  laryngeal  paralysis:  (1)  bilateral  abductor  paralysis,  a  dan* 
gerous  form  of  palsy  resulting  from  cold,  or  local  catarrh,  or  bilateral  central 
or  nerve  disease ;  (2 )  unilateral  abductor  paralysis,  due  to  pressure  on  one 
recurrent  laryngeal  (often  by  aneurism) ;  (3 )  adductor  paralysis,  usually 
hysterical  in  character,  though  often  excited  by  laryngeal  catarrh  or  over- 
use of  the  voice. 

The  following  well-known  table  of  Gowers  gives  the  most  important  charac- 
ters of  the  various  forms  of  laryngeal  paralysis : 


Symptoms. 


No  voice;  no  cough;  stridor 
only  on  deep  inspiration. 

Voice  low-pitched  and  hoarw ; 
no  congh :  stridor  absent  or 
slight  on  deep  breathing. 

Voice  little  changed ;  cough 
normal ;  inspiration  difficult 
and  long,  with  loud  stridor. 

Syinptoms  inconclusiye ;  little 
affection  of  voice  or  cough. 

No  voice;  perfect  cough;  no 
stridor  or  dyspnoea. 


Signs. 


Lesion. 


Both  cords  onoderately  abducted  and  motionless. 


One  cord  moderately  abducted  and  motionless, 
the  other  moving  nneely,  and  even  beyond  the 
middle  line  in  pBonation. 

Both  cords  near  together,  and  during  inspiration 
not  separated,  but  even  drawn  nearer  together. 


One  cord  near  the  middle  line  not  moving  during 
inspiration,  the  other  normaL 

Cords  normal  in  position  and  moving  normally 
in  respiration,  but  not  brought  together  on  an 
attempt  at  phonation. 


Total  bilateral 
palsy. 

Total  unilateral 
palsy. 

Total  abdnotor 
palsy. 

Unilateral  ab- 
ductor palsy 

Adductor  palsy. 


Spotnn  of  the  larynx  is  not  an  uncommon  affection  in  children  who  are 
rachitic  or  suffer  from  some  other  disorder  of  nutrition  (tetany,  for  example). 
Occasionally  paroxysmal  attacks  of  laryngeal  spasm  occur  in  adults  (usually 
young  women).  The  seizures  both  in  children  and  in  adults  are  apt  to  bie 
nocturnal  and  may  be  accompanied  with  severe  dyspnoea  and  cyanosis.  Seiz- 
ures of  laryngeal  spasm  are  said  occasionally  to  replace  migraine  paroxysms 
(Liveing).  The  "laryngeal  crises"  of  locomotor  ataxia  are  probably  ex- 
amples of  adductor  spasm.  Very  rarely  laryngeal  spasm  is  excited  bv 
attempts  to  phonate. 

AtHpdheida  of  the  larynx  is  a  rare  condition  sometimes  met  with  in  bulbar 
disease  and  in  diphtheritic  neuritis.  Occasionally  it  is  seen  as  a  hysterical 
manifestation.  When  it  is  of  functional  origin  retfex  action  is  preserved  ;  in 
central  or  nerve  lesions  reflex  action  is  lost. 

Disturbances  Referable  to  the  Pulmonary  Branches.  There  is 
little  positive  information  as  to  the  effects  of  disease  of  the  pulmonar}' 
branches  of  the  vagus.  The  muscular  fibres  of  the  bronchi  are  supplied  by 
the  vagus,  and  the  paroxysmal  contractions  which  give  rise  to  asthma  are 
thought  to  originate  through  the  agency  of  these  nerves.  There  is  some 
reason  to  think  that  the  pneumogastric  exerts  a  trophic  influence  over  the 
lungs,  and  that  acute  pulmonary  congestion  and  hemorrhage  are  sometimes 
occasioned  in  part  by  its  disease.  Various  disturbances  in  the  rhythm  of 
respiration  are  referable  to  changes  in  the  vagus  centres. 
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Disturbances  Referable  to  the  Cardiac  Branches.  The  fibres 
which  inhibit  and  regulate  the  action  of  the  heart  run  in  the  cardiac  branches 
of  the  vagus.  Instances  are  recorded  in  which  pressure  upon  one  vagus  in 
the  neck  caused  arrest  of  the  action  of  the  heart  for  a  few  seconds  (Czermak, 
Concato).  There  are  also  cases  where  the  heart  could  be  inhibited  for  a  few 
beats  bv  an  effort  of  the  will.  Slowing  of  the  heart's  action  has  been  known 
to  follow  ligation  of  one  vagus.  The  slow  heart  of  certain  forms  of  brain 
disease  (meningitis,  rapid  compression)  probably  depends  on  irritation  of  the 
vagus  nuclei.  A  slight  reduction  of  the  frequency  of  the  heart's  action  is 
common  in  disturbances  of  the  digestive  tract,  especially  in  dilatation  of  the 
stomach.  This  slowing  is  thought  by  some  to  often  depend  on  auto-intoxica- 
tion (Jacoby). 

Excessive  rapidity  of  the  heart's  action  is  brought  about  through  paralysis 
of  the  cardiac  branches  of  the  vagus.  This  has  been  noted  in  some  cases  of 
diphtheritic  neuritis  and  in  injury  of  the  nerve  from  various  causes.  Toxic 
influences  acting  upon  the  the  vari  seem  competent  to  greatly  accelerate  the 
action  of  the  heart  for  a  time.  Xoss  of  ftinction  of  one  vagus  may  cause 
only  temporary  disturbance  or  none  at  all.  The  irregularity  of  the  heart's 
action  observed  in  sexual  neurasthenics  and  in  some  cases  of  chronic  alcoholic 
intoxication  depends  probably  upon  a  disturbance  of  nutrition  in  the  vagus 
(trunk,  cardiac  branches  or  centres). 

Sensory  disturbances  referable  to  the  cardiac  branches  are  frequent  and 
varied.  A  tumor  of  one  vagus  has  seemed  responsible  for  anginal  attacks 
(Blondin).  Neuritis  of  one  vagus  has  appeared  to  be  the  cause  of  pseudo- 
anginal  seizures  (Obolonsky).  Nothing  is  known  of  the  relation  of  the  car- 
diac branches  to  anrina  pectoris.  Owing  to  the  occurrence  of  fatty  degenera- 
tion of  the  heart  arter  vagus  lesions,  in  certain  cases,  a  cardiac  trophic  func- 
tion has  been  ascribed  to  the  pneumogastric. 

Symptoms  Referable  to  (Esophageal  and  Gastric  Branches. 
The  cBsophageal  branches  of  the  vagus  are  rarely  disturbed  in  ftinction.  Oc- 
casionally disea^ie  of  the  vagus  or  its  centre  has  occaifioned  difficulty  in  deglu- 
tition. More  frequently  spasm  of  the  cpsophagus,  of  functional  origin,  has 
been  obser\'ed.  Vomiting  results  not  merely  from  reflex  stimulation  of  the 
vagus  through  its  gastric  branches,  but  also  by  direct  irritation  of  the  vagus 
root**,  as  in  the  case  of  basal  meningitis.  Gastralgia  is  thought  to  originate 
as  a  pure  neuralgia  in  some  cases ;  in  others  as  a  result  of  direct  irritation  of 
the  })eripheral  endings  of  the  gastric  branches.  Hunger  and  thirst  have 
been  lost  as  a  consequence  of  vagus  disease  (Johns<^>n).  Excessive  appetite 
has  been  present,  however,  where  there  wai«  atrophy  of  both  vagi  (Swan). 

It  is  extremely  probable  that  the  sensation  of  emptiness  experienced  in 
some  digestive  derangements  conies  into  existence  through  the  agency  of  the 
vagrus  in  consequence  of  the  imperfect  digestion  and  absorption  of  food. 

iSection  of  the  vagi  lessens,  but  does  not  arrest  the  movements  of  the  stom- 
ach. Both  reflex  and  central  irritation  of  the  ner\'es  are  competent  to  in- 
duce vomiting.  Paroxsymal  vomiting  has  resulted  from  intermitting  pres- 
sure of  a  tumor  on  the  pneumogastric  (Gowers).  Pressure  on  one  vagus  in 
the  neck  as  it  lay  exposefl  during  an  operation  \\vl<  found  to  cause  vomiting 
when  the  pressure  was  being  exerte<i  (Boinet ).  The  ga.«tric  crises  of  Icx'o- 
motor  ataxia  are  probably  due  to  the  irritation  of  a  nuclear  lesion.  Intes- 
tinal symptoms  have  not  been  noted  as  the  result  of  vagal  disease. 

PFOgnosis.  The  prognosis  in  affections  of  the  pneumogastric  def>en(L-j 
naturallv  upon  the  cause  of  the  derangement  of  the  functions  of  the  nerve. 
The  outlook  is  bad  in  all  cases  of  pneumogastric  disease  of  organic  origin. 
In  functional  disturbance  the  prognosis  as  regards  life*  may  he  good,  but  may 
be  bad  as  regards  the  comfort  of  the  patient. 
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Diagnosis.  The  four  most  characteristic  symptoms  of  vagus  disease  are 
paralysis  of  the  larynx,  slow  respiration,  rapid  or  slow  heart  action,  and  vom- 
iting. In  order  to  determine  the  seat  of  the  lesion,  it  is  necessary  to  take 
into  consideration  the  distribution  of  the  symptoms  and  the  nature  of  the 
associated  symptoms.  Disease  of  the  trunk  is  rare  as  compared  with  disease 
of  the  branches  or  roots  of  the  nerve.  One-sided  laryngeal  palsy  depends 
generally  on  disease  in  the  chest  (with  implication  of  otner  cranial  nerves, 
especially  the  hypoglossal).  A  high  degree  of  bilateral  laijngeal  paralysis 
suggests  nuclear  disease ;  a  slight  degree  may  be  peripheral  in  origin.  With 
the  exception  of  chest  tumors,  it  is  usually  not  dimcult  to  make  out  the 
existence  and  situation  of  compressing  lesions  of  the  vagus. 

Treatment.  To  remove  the  pathological  process  by  which  the  nerve  is 
damaged  is  the  chief  indication  of  treatment,  but  this  can  be  accomplished 
in  comparatively  few  cases.  Nuclear  disease  is  usually  beyond  the  reach  of 
treatment.     Root  disease  is  often  syphilitic  and  yields  to  mixed  treatment. 

The  laryngeal  divisions  of  the  vagus  oft^n  call  for  special  treatment,  al- 
though the  causes  of  recurrent  laryngeal  paralysis  are  frequently  not  within 
the  range  of  treatment  of  any  kind.  When  tubercular  nodes  are  suspected 
to  be  the  cause,  tonic  treatment,  including  the  use  of  cod-liver  oil,  is  indi- 
cated. The  use  of  electricity  is  of  doubtful  value,  except  in  hysteriad  laryn- 
geal paralysis,  where  faradism,  applied  to  the  interior  of  the  larynx,  may 
cause  immediate  improvement.  When  lar3mgeal  paralysis  is  secondar}'  to 
inflammation,  blisters  to  the  exterior  of  the  larynx,  together  with  hypoder- 
matic injections  of  strjxhnine,  appear  to  do  good. 


PARALYSIS  OP  THE  SPINAL  OR  EXTERNAL  PORTION  OP 

THE  SPINAL  AOOESSORY  NERVE. 

The  large  or  external  portion  of  the  spinal  accessory  nerve  is  essentially  a 
series  of  fibre-bundles  of  the  motor  cervical  nerves  that  ascend  to  the  cranial 
cavity,  only  to  leave  it  again  with  a  cranial  nerve  to  be  distributed  to  the 
trapezius  and  stemomastoid  muscles.  The  nuclei  of  the  nerve  may  be  im- 
plicated in  progressive  degeneration  of  the  motor  nuclei  of  the  cord.  The 
nerve  is  apt  to  be  involved  in  the  exudate  of  basal  meningitis.  It  may  also 
suffer  in  cervical  caries  from  tumors  outside  the  skull  and  from  wounds  of 
the  neck.     Occasionally  it  is  the  seat  of  "  rheumatic  "  neuritis. 

Symptoms.  Paralysis  of  one  stemomastoid  is  shown  by  difficulty  in  ro- 
tating the  head  to  tlie  opposite  side.  The  trapezius  is  supplied  in  part  by 
cervical  nerves,  but  paralysis  of  the  accessor}'  causes  loss  of  function  in  the 
upj)er  (occij)ito-acromion)  portion  of  the  trapezius  and  weakness  of  the 
middle  portum.  The  shoulder  drops  a  little,  and  elevation  of  the  arm  is  im- 
paired. 

Treatment.  In  nuclear  disease  nothing  can  be  done.  AVhen  the  jmral- 
vsis  depends  on  pressure,  the  treatment  consists  in  the  removal  of  its  caui«e. 
Electricity  and  massage  should  be  employed  in  all  |)eripheral  cases. 

Spasm  of  the  spinal  accessory  is  considered  in  Chapter  IX.,  p.  272. 


DISEASES  OP  THE  HYPOGLOSSAL  NERVE. 

Paralysis  of  the  Hypoglossal  Nerve. 

Btiology.     Paralysis  of  the  tongue  is  the  chief  result  of  disease  in  the  jwith 
of  the  hypoglossal  nerve,  and  may  result  from  a  lesion  anywhere  in  the  |iath 
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between  the  cerebral  cortex  and  the  tongue;  i.  c,  from  a  supra-nuclear, 
nuclear,  or  infra-nuclear  lesion. 

Paralysis  of  the  tongue  from  supra-nuclear  disease — that  is,  from  disease 
anywhere  in  the  hypoglossal  path,  between  the  nucleus  in  the  medulla  and 
the  lowest  part  of  the  ascending  frontal  and  the  base  of  the  third  frontal 
convolutions— is  by  far  the  most  common  form.  Ordinarily  supra-nuclear 
paralysis  forms  part  of  the  paralysis  of  hemiplegia,  with  which  it  is  frilly 
discussed.  The  lesion  is  most  often  hemorrhage  or  acute  softening,  but  may 
be  any  one  of  the  processes  that  give  rise  to  hemiplegia. 

Paralysis  of  the  tongue  from  nuclear  disease  is  the  least  common  of  the 
varieties  mentioned.  The  hypoglossal  nuclei  lie  so  close  to  the  nuclei  for  the 
lip,  pharynx,  and  larynx,  that  some  or  all  of  these  parts  generally  suffer 
with  the  tongue  in  consequence  of  the  implication  of  their  nuclei.  The  hypo- 
glossal nuclei  of  opposite  sides  are  also  so  close  together  that  a  lesion  rarely 
involves  one  nucleus  exclusively.  This  is  true,  not  only  of  chronic  lesions 
like  degenerations,  but  of  acute  lesions  like  hemorrhage  and  softening. 

Infra-nuclear  disease  may  be  located  in  the  meduUa,  at  the  base  of  the 
brain,  outside  the  medulla,  or  external  to  the  skull.  Disease  within  the  me- 
dulla Is  usually  acute  softening  or  tumor.  The  lesion  usually  involves  also 
the  motor  tract  of  the  same  side ;  hence  a  crossed  hemiplegia  arises  in  such 
cases.  Outside  the  medulla  the  roots  of  origin  of  the  nerve  may  be  damaged 
by  tumors  and  by  the  various  forms  of  meningitis  that  occur  in  this  situa- 
tion. Outside  the  skull  the  hypoglossal  is  occasionally  damaged  by  pene- 
trating wounds  or  deep  tumors  of  the  neck  or  by  vertebral  disease.  The 
spinal  accessory  is  liable  to  be  injured  with  the  hypoglossal  external  to  the 
sKull.  Rarely  the  hypoglossal  is  compressed  by  narrowing  of  its  foramen  in 
the  skull. 

Ssrmptoms.  The  chief  effect  of  disease  of  one  hypoglossal  nerve  is  loss  of 
power  in  the  tongue.  When  the  tongue  is  at  rest  in  the  mouth,  its  base  is  a 
little  higher  on  the  paralyzed  than  on  the  unparalyzed  side.  When  the 
tongue  is  moved  uithin  the  mouth  there  is  imperfect  power  of  motion  to  the 
paralyzed  side ;  whenever  the  tongue  is  protruded,  it  aeinates  to  the  paralyzed 
mle,  because  it  is  pushed  to  that  side  Vy  the  fibres  of  the  genio-hyoglossus 
on  the  normal  side.  In  disease  of  both  hypoglossal  nerves  the  tongue  can- 
not be  moved  in  the  mouth  and  cannot  be  protruded.  In  such  cases  articu- 
lation is  very  defective.  There  is  also  difficulty  in  mastication.  In  supra- 
nuclear paralysis  there  is  no  wasting  of  the  tongue ;  in  nuclear  or  infra- 
nuclear  paralysis  the  tongue  wastes  on  one  or  both  sides,  according  as  the 
lesion  is  one-sided  or  bilateral.  The  muscular  tissue  above  suffers,  and  sen- 
sation and  taste  are  essentially  unimpaired.  The  reaction  of  degeneration 
may  be  demonstrated  in  the  wasted  half  of  the  tongue. 

Diagnosis.  The  recognition  of  the  existence  of  hypoglossal  palsy  offers  no 
difficulty,  though  it  should  be  borne  in  mind  that  the  tongue  always  deviates 
toward  the  weaker  side,  being  pushed  over  by  the  genio-hyoelossus.  The  posi- 
tion of  the  lesion  is  shown  by  associated  conditions.  If  there  is  hemiplegic 
weakness  on  the  side  of  the  paralysis  of  the  tongue,  the  paralysis  is  supra- 
nuclear. Tho  existence  of  nuclear  disease  should  l)e  suspected  if  there  is 
bilateral  atrophic  paralysis  associated  with  weakness  of  the  lips  and  pharynx. 
Crossed  paralysis — that  is,  paralysis  of  the  tongue  on  one  side  and  of  the 
arm  and  leg  of  the  opposite  side — makes  it  probable  that  the  root-fibres  are 
involved  in  the  medulla.  Unilateral  paralysis  associated  with  corresponding 
unilateral  paralysis  of  the  vocal  cord  and  palate  suggests  disease  at  the  side 
of  the  meaulla,  although  a  partial  and  irregular  paralysis  of  the  vocal  cord 
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and  palate  may  be  associated  with  hypoglossal  palsy  due  to  a  lesion  external 
to  the  skull. 

Prognosis.  There  is  usually  in  time  considerable  or  entire  recovery  of  the 
tongue  palsy  where  the  lesion  is  supra-nuclear  and  the  patient  does  not  die. 
In  nuclear  and  infra-nuclear  paralyses  the  prognosis  is  generally  bad,  owing 
to  the  incurable  nature  of  the  process  that  affects  the  nucleus  or  nerve.  |The 
outlook  for  recovery  of  some  power  is  rather  better  in  syphilitic  cases,  but  is* 
uncertain  even  then. 

Treatment.  The  treatment  of  hypoglossal  paralysis  is  chiefly  the  treat- 
ment of  the  morbid  process.  If  the  lesion  is  syphilitic  in  nature,  mixed 
treatment  should  be  employed.  In  all  other  conditions  general  tonic  treat- 
ment is  indicated.  In  inflammatory  conditions  counter-irritation  at  the 
occiput  may  be  tried.  The  application  of  electricity  to  the  tongue  involve** 
considerable  discomfort  to  the  patient,  and  is  of  such  doubtful  efficacy  that 
there  is  less  inducement  to  use  it  than  in  peripheral  paralysis  elsewhere. 

Hypoglossal  spasm,  spasm  of  the  tongue,  is  considered  in  Chapter  IX., 
p.  275. 


CHAPTER   XXVIII. 

DISEASES  OF  THE  SPINAL  NERVES  AND  THEIR 

PLEXUSES. 

By  C.  a.  HERTER,  M.D. 

DISEASES  OP  THE  CERVICAL  NERVES. 

Cervicooccipital  Neuralgia.  In  this  condition  the  pain  is  referred 
to  any  part  or  all  of  the  distribution  of  the  first  four  cervical  nerves,  but  it 
is  the  posterior  branch  of  the  second  cervical  nerve,  the  great  occipital,  that 
is  most  often  affected.  This  nerve  supplies  the  entire  occipital  region  and 
the  posterior  part  of  the  parietal  region,  and  the  pain  may  be  felt  in  this 
entire  area  or  be  limited  to  its  posterior  part.  The  pain  is  usually  constant 
and  dull  in  character,  with  occasional  attacks  of  sharper  pain.  Karely  the 
pain  intermits.  The  scalp  mav  be  excessively  tender  to  pressure  and  even 
to  movements  of  the  haiis.  'Tender  spK)ts  may  be  found  in  the  following 
poi*itions :  ( 1 )  At  the  exit  of  the  great  occipital  between  the  mastoid  and  the 
spine  ;  (2)  in  the  triangle  between  the  trapezius  and  stemomastoid  occupied 
by  the  cervical  nerves ;  ( 3 1  above  the  parietal  boss.  Cervico-occipital  neu- 
ralgia is  very  liable  to  extend  to  the  distribution  of  the  fifth,  either  above 
to  the  branches  of  the  first  division,  or  in  the  neck  to  the  third  division  of 
the  fifth  over  the  lower  jaw.  In  the  latter  case  there  may  be  swelling  of 
the  submaxillary  and  cervical  glands.  This  form  of  neuralgia  has,  fiirtiier, 
the  following  characteristics :  It  is  frequently  bilateral,  occurs  especially  in 
those  who  have  had  neuralgia  elsewhere  (Anstie\  generally  follows  exposure 
to  cold,  and  is  apt  to  be  intractable  when  once  established.  Rarely  it  has 
been  clearly  dependent  on  a  carious  tooth,  or  on  pressure  upon  the  neck 
from  a  heavy  load.  It  may  be  associated  with  stiff  neck  or  with  torticollis. 
In  one  case  it  was  associated  with  symptoms  of  a  destructive  lesion  of  the 
cervical  sympathetic  (Johnson).     It  is  one  of  the  rarer  forms  of  neural^a. 

It  should  be  remembered  that  occipito-cervicAl  neuralgia  may  result  from 
caries  of  the  cer\'ical  vertebra*.  In  such  cases  the  pain  only  rarely  extends 
to  the  occipital  region,  and  there  is  early  limitation  of  movement  and  cer- 
vical pain  when  the  patient  drops  heavily  from  the  tip-toes  to  the  sole  of 
the  foot. 

The  prognosis  in  primary  cervico-occipital  neuralgia  is  good  except  where 
the  disease  occurs  in  the  second  half  of  life  and  has  become  establisned. 

Treatment  is  to  be  carried  out  on  the  principles  described  under  neuralgia 
of  the  fifth.  Counter-irritation  to  the  neck  and  occiput  is  the  most  effective 
local  measure.  The  Pacjuelin  cautery  should  be  usea  over  the  painful  area 
and  on  either  side  of  the  vertebral  spines.  A  fly-blister  may  be  used  instead 
of  the  actual  cautery.  The  general  health  should  receive  careful  attention.  In 
one  case  adhesions  of  the  superior  cen'ical  ganglion  of  the  sympathetic  and 
the  cord  below  were  freed  by  operation  (Johnson).     The  occipital  and  ver- 
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tical  pain,  which  had  been  severe,  entirely  ceased  for  six  weeks,  when  it  re- 
turned as  before. 

Affections  of  the  Phrenic  Nerve.  Paralysis  of  both  phrenic  nerves 
causes  entire  inaction  of  the  diaphragm.  Owing  to  this  inaction  the  ab- 
dominal viscera  do  not  descend  with  inspiration,  and  the  upper  part  of 
the  abdomen  does  not  advance  or  may  even  be  retracted.  The  action  of  the 
thorax  may  be  increased.  Such  bilateral  paralysis  does  not  embarrass  res- 
piration during  rest  because  of  the  action  of  the  thoracic  muscles,  but  on 
exertion  there  is  dyspncea  and  weak  voice.  This  paralysis  disposes  to  con- 
gestion of  the  base  of  the  lung  and  renders  an  existent  bronchitis  dangerous. 
One-sided  phrenic  paralysis  causes  little  or  no  inconvenience  in  breathing, 
and  the  inactivity  of  one  side  of  the  diaphragm  is  readily  overlooked  owing 
to  the  movement  of  the  normal  side. 

Phrenic  paralysis  is  usually  the  result  of  a  lesion  of  the  cervical  spinal 
cord  or  its  nerve-roots.  Sometimes  the  nerve-roots  are  compressed  in  Done 
disease.  The  affection  is  bilateral  in  all  such  cases.  The  nerves  themselves 
are  protected  from  injury  by  their  deep  course.  Still,  they  occasionally  suffer 
unilaterally  from  neck  wounds  or  tumors  in  the  neck  or  chest.  They  are 
also  involved  on  both  sides  in  multiple  neuritis,  especiallv  in  beri-beri  and 
diphtheritic  neuritis.  It  is  said  that  the  phrenic  may  be  the  seat  of  a  simple 
neuritis  the  result  of  cold.  When  due  to  disease  of  the  cord  or  membranes 
phrenic  paralysis  is  associated  with  other  paralyses.  Mistakes  in  diagnosis 
mav  arise  if  the  following  facts  are  not  kept  in  mind:  (1)  That  hysterical 
and  nervous  persons,  especially  women,  often  breathe  for  a  time  without  using 
the  diaphragm  ( "  upper  costal  type  "  of  breathing) ;  (2)  that  diaphragmatic 
pleurisy  or  peritonitis  may  cause  inaction  of  the  diaphragm  owing  to  the 
pain  caused  by  motion ;  (3)  that  degeneration  of  the  diaphragm  it^lf  may 
impair  its  power.  The  prognosis  in  phrenic  paralysis  depends  on  the  cause 
and  extent  of  the  paralysis.  When  due  to  diphtheria  or  beri-beri,  paralysis 
of  the  phrenics  is  usually  fatal.  Treatment  must  be  directed  to  the  cause  of 
the  paralysis.     Electrical  treatment  is  useless. 


DISEASES  OP  THE  BRACHIAL   PLEXUS  AND  OP  ITS 

BRANCHES. 

Brachial  Neuritis. 

Pathology.  The  term  brachial  neuritis  is  used  to  designate  a  primary 
inflammation  of  several  or  all  the  nerves  that  enter  and  make  up  the 
brachial  plexus.  By  a  broader  use  of  the  term  it  might  be  made  to  include 
the  inflammator}'  affections  of  individual  nerves  entering  the  brachial  plexus, 
to  be  hereafter  described,  but  it  is  best  to  restrict  it  to  the  condition  above 
indicated. 

The  pathological  process  in  brachial  neuritis  is  an  inflammation  of  the 
nerve-sheaths — a  perineuritis.  UsuaUy  it  involves  in  an  irregular  manner  a 
considerable  part  of  the  plexus.  In  some  cases  the  plexus  is  little  involved, 
the  process  being  located  chiefly  in  the  nerve-roots  that  belong  to  the  plexus*. 
Such  a  process  is  known  as  a  radicular  neuritis.  The  existence  of  such  a 
form  of  neuritis  is  inferred  from  clinical  grounds,  and  has  not  been  demon- 
strated. Indeed,  a  satisfactory  description  of  brachial  neuritis  based  on 
pathological  findings  cannot  be  written  at  present  owing  to  the  infrequency 
with  which  autopsies  have  been  made.  The  clinical  grounds  for  the  exist- 
ence of  a  radicular  neuritis  are  very  strong,  and,  as  will  be  seen  from  the 
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discussion  of  diagnosis,  it  is  of  the  greatest  importance  that  they  should  be 
recognized. 

Etiology.  Primary  brachial  neuritis  is  a  rare  disease,  if  we  admit  as 
evidence  of  rarity  the  fact  that  many  neurologists  with  wide  clinical  oppor- 
tunities have  not  met  with  a  dozen  cases  in  as  many  years.  The  liability  of 
women  is  probably  somewhat  greater  than  that  of  men.  The  disease  belongs 
distinctively  to  the  second  half  of  life,  five-sixths  of  the  cases  being  estimated 
to  occur  after  fifty  (Groves).  It  is  a  striking  fact  that  brachial  neuritis  is 
seldom  met  except  in  persons  whose  nutrition  is  to  some  degree  perverted. 
There  is  sometimes  a  history  of  gout  or  muscular  rheumatism,  but  more  fre- 
quently there  is  merely  general  debility  and  digestive  disorder  of  long  dura- 
tion. The  subjects  of  brachial  neuritis  have,  in  a  good  many  instances,  been 
sufferers  from  sciatica  or  lumbago,  and  sciatic  neuritis  has  been  known  to 
precede  the  development  of  the  brachial  affection. 

Symptoms.  The  pain  which  characterizes  neuritic  processes  in  all  sensory 
or  mixed  nerves  is  the  prominent  feature  of  brachial  neuritis  and  renders  it 
one  of  the  most  distressing  of  painftil  diseases.  The  seat  of  the  pain  at  the 
commencement  of  the  trouble  is  usually  at  a  distance  from  the  plexus  itself, 
and  affects  especially  the  back  of  the  forearm,  the  wrist  (and  perhaps  with  it 
the  hand),  and  the  region  of  the  scapula.  But  soon,  and  in  some  cases  from 
the  first,  the  chief  seat  of  pain  is  the  region  of  the  plexus  itself,  especially 
the  axilla  or  the  supra-clavicular  region.  As  the  disease  increases  the  pain 
travels  down  the  nerves  of  the  arm,  to  which  the  lines  of  pain  may  accur- 
ately correspond.  In  character  and  intensity  the  pain  varies  considerably  in 
the  same  and  in  different  cases.  At  first  the  pain  is  generally  slight  and 
occasional.  As  the  process  becomes  established  the  pain  grows  more  severe 
and  often  becomes  continuous.  It  is  especially  aggravated  by  movement. 
Usually  the  pain  is  paroxysmal ;  there  is  more  or  less  continual  dull-aching 
pain  with  frequent  or  inn'equent  attacks  of  a  sharp,  lancinating,  stabbing 
nature.  When  the  acute  pain  subsides  the  skin  of  the  greater  part  of  the 
arm  may  be  the  seat  of  a  prolonged  burning  or  tingling  sensation.  Usually 
the  paroxysms  of  acute  pain  appear  to  be  spontaneous. 

Hyperalgesia  is  commonly  present  after  the  acute  seizures  in  the  skin  near 
the  plexus.  Blight  temporary  and  limited  anaesthesia  may  be  present  in  the 
skin  near  the  plexus,  but  complete  and  lasting  ansesthesia  is  very  rare  even 
in  the  severest  and  oldest  cases. 

Loss  of  power  in  the  arm,  especially  in  the  hand  and  forearm,  may  occur 
after  a  time,  but  it  is  usually  slight  in  degree.  There  is  frequently  consider- 
able apparent  motor  loss,  owing  to  the  pain  caused  by  motion.  Trophic 
disturbances  in  the  arm  of  the  affected  side  are  seldom  absent.  Wasting  of 
the  muscles  is  present  in  all  severe  cases,  but  is  generally  slight  and  irregularly 
distributed.  The  wasted  muscles  show  the  R.D.  in  various  degrees.  The  skin 
in  places  may  be  glossy  and  thin,  as  in  other  forms  of  neuritis,  and  slight 
local  oedema  is  common.  In  severe  old-standing  cases,  arthritic  changes  in 
the  joints  of  the  fingers  occur  and  cause  serious  deformities. 

Diagnosis.  There  may  be  little  diflSculty  in  the  recognition  of  fully  de- 
veloped cases  of  brachial  neuritis,  but  in  some  cases  the  condition  is  frequently 
confounded  with  quite  different  states.  From  brachial  neuralgia  the  chief 
distinctive  features  are  the  presence  in  brachial  neuritis  of  points  of  persist- 
ent local  tenderness  in  the  nerves,  the  marked  increase  of  pain  on  movement, 
especially  abducticm  of  the  arm,  and  evidence  of  damage,  even  slight  dam- 
age, to  the  nerve  fibres  of  the  brachial  plexus  (muscular  atrophy,  R.  D.,  and 
trophic  changes  in  the  skin).  In  neuralgia  there  may  be  points  of  tender- 
ness, but  they  are  shifting  and  temporar}'.     A  history  of  neuralgia  in  the 
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patient  does  not  aid  in  the  diagnosis,  but  a  history  of  gout  favors  the  neuritic 
nature  of  the  trouble. 

Cases  of  slight  neuritis  occur  when  the  region  of  the  plexus  is  not  painful, 
but  when  there  is  pain  referred  to  the  extremity,  the  pain  being  paroxysmal 
and  not  constant.  If  occurring  on  the  left  side  such  pain  may  be  mistaken 
for  the  pain  of  angina  pectoris.  The  important  point  of  distinction  is  the 
presence  in  neuritis  of  persistent  tender  pomts  on  tne  nerves.  Sometimes  the 
pain  of  brachial  neuritis  has  led  to  the  suspicion  of  an  aortic  aneurism ;  but 
aneurism  should  be  thought  of  only  when  there  is  intense,  increasing,  and 
constant  nerve-pain  in  the  arm,  vnthaui  marked  nerve  tenderness.  The  late 
joint  changes  of  neuritis  may  be  mistaken  for  the  changes  of  rheumatoid 
arthritis,  but  this  can  happen  only  where  the  history  is  not  taken  into  account. 

The  pains  of  radicular  neuritis  may  be  readily  confounded  with  those  of 
bone  disease  or  a  meningeal  tumor  of  the  cervical  region.  Persistent  marked 
tenderness  of  the  nerves  of  the  arm  is  absent  in  both  the  latter.  The  bone 
tenderness  and  slight  deformity  of  bone  disease  are,  of  course,  distinctive  if 
present.  The  presence  of  rigidity  and  the  symptoms  of  slieht  unilateral 
involvement  of  the  cord  cannot  be  misinterpreted  and  should  not  be  over- 
looked. Still,  cases  arise  where  a  diagnosis  can  be  made  with  reasonable 
certainty  only  aft;er  watching  the  progress  of  the  case. 

Prognosifl.  The  large  majority  of  cases  of  brachial  neuritis  are  of  long 
duration,  pain  and  disability  of  the  arm  lasting  many  months,  and,  in  the 
most  obstinate  cases,  as  much  as  a  year.  The  pain  which  is  suffered  in  these 
cases  is  apt  to  last  long  aft;er  subsidence  of  the  inflammatory  process  in  the 
plexus,  and  this  post-neuritic  pain  is  particularly  prolonged  in  elderly  persons 
and  those  whose  nutrition  is  bad.  Scarcely  any  movement  of  the  arm  is 
possible  which  does  not  involve  pressure  on  the  sensitive  plexus,  and  hence 
voluntary  movement  of  the  affected  arm  is  greatly  restrained  or  impossible 
for  a  long  period.  Relapses  sometimes  occur.  In  the  severest  cases  the 
nerve-fibres  sustain  permanent  damage. 

In  bad  cases  of  neuritis  a  permanent  reduction  in  the  size  and  form  of  the 
limb  occurs.  Changes  in  the  joints  of  the  shoulder,  elbow,  wrist,  and  fingers 
are  very  apt  to  take  place,  and  lead  to  deformity  and  disability,  often  of  a 
serious  nature.  Persons  who  have  recovered  from  the  more  acute  troubles  of 
brachial  neuritis  are  prone  to  suffer  from  neuralgia  of  the  arm  and  vasomotor 
disturbances. 

Treatment.  Roughly  speaking,  the  treatment  of  brachial  neuritis  is  that 
of  neuritis  in  general ;  but  in  dealing  with  cases  of  brachial  neuritis  it  is 
necessary  to  bear  in  mind  the  extreme  sensitiveness  of  the  brachial  plexus 
and  the  long  duration  of  the  pain  and  tenderness.  The  first  point  in  every 
case  is  to  secure  immobility  in  the  position  which  causes  least  pain  and  wifl 
permit  least  deformity  from  contracture.  Immobility  of  the  shoulder  is^ 
particularly  important.  The  arm  should  be  bandaged  to  the  side  with  the 
forearm  across  the  chest. 

Immobility  increases  somewhat  the  chances  of  joint-stiffiiess,  but,  notwith- 
standing, this  must  be  employed,  since  the  evil  effects  of  motion  during  the 
acute  stage  are  far  greater.  Absolute  rest  having  been  attained,  the  next 
object  is  to  keep  the  patient  comfortable.  The  pain  may  be  greatly  decreased 
by  mere  rest.  The  spontaneous  pain  which  remains  should  be  combated,  if 
severe,  with  hypodermatic  injections  of  cocaine  in  the  neighborhood  of  the 
mo8*t  painful  places.  For  this  purpose  as  much  as  J  grain  of  cocaine  hydro- 
chlonite  may  be  necessary  twice  daily  during  the  acute  stage.  This  is  an 
efficacious  way  of  relieving  the  pain,  and  is,  on  the  whole,  preferable  to  the 
hypfKlermatic  use  of  morpnine.  But  the  danger  of  a  cocaine  habit  should 
not  be  overlooked,  and  the  evil  constitutional  effects  of  the  drug  must  be 
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avoided.  It  is  scarcely  necessary  to  insist  that  its  use  should  not  be  pro- 
longed a  day  beyond  the  time  the  pain  becomes  bearable.  The  first  doee  of 
cocaine  should  not  be  greater  than  -^  grain. 

When  the  acute  stage  of  inflammation  subsides,  gentle  massage  to  the 
entire  arm  should  be  commenced.  The  massage  should  be  cautiously  in- 
creased, particular  care  being  taken  to  avoid  increasing  pain  in  the  plexus. 
Properly  applied  this  is  the  most  efficacious  measure  that  can  be  employed. 
It  helps  to  relieve  pain,  to  improve  the  nutrition  of  the  muscles,  and  to  pre- 
vent contracture.  The  Contractures  should  be  ftirther  combated  by  placing 
the  contractured  muscles  in  hot  water  twice  a  day  for  ten  or  fifteen  minutes, 
and  gently  overcoming  the  deformity  by  passive  motion. 

During  the  period  when  there  is  acute  pain  electricity  should  not  be  em- 
ployed, but  may  be  used  at  a  later  period  for  the  relief  of  pain  (galvanic 
current)  and  to  help  in  restoring  the  nutrition  of  the  muscles  by  exercising 
them.     For  the  latter  purpose  massage  is  far  more  efiScacious. 

Combined  Paralysis  op  the  Brachial  Nerves.  Brachial  palsies,  in 
which  all  or  nearly  all  of  the  branches  of  the  brachial  plexus  are  involved, 
are  of  frequent  occurrence,  being  about  one-fifth  as  common  as  all  single- 
nerve  paralyses  (Dana). 

Etiology.  The  following  are  the  chief  causes  of  combined  brachial  paral- 
yt^is  from  conditions  external  to  the  spinal  canal : 

1.  Pathological  conditions  in  the  neck,  especially  new  growths,  which  com- 
press the  upper  part  of  the  brachial  plexus  or  the  nerve-roots  outside  the 
spinal  canal.  2.  Obstetrical  and  other  mechanical  injuries.  3.  Dislocations 
of  the  humerus.  4.  Fractures  of  the  bones  of  the  arm.  5.  Ascending 
neuritis.  6.  Primary  brachial  neuritis  (already  considered).  Taken  as  a 
whole,  the  brachial  palsies  are  much  more  common  in  men  than  in  women, 
and  occur  especially  in  adult  life.  To  infimcy  belongs  an  important  class  of 
palsies,  those  due  to  injury  during  birth. 

Symptoms.  The  symptoms  of  combined  brachial  paralysis  vary  widely 
with  the  distribution  ana  decree  of  the  lesion.  According  to  the  degree  of 
the  lesion  there  may  be  merely  transient  "  heaviness"  and  numbness  of  the 
arm,  the  weakness  disappearing  in  a  few  hours  at  the  longest,  or  the  degree 
of  neuritis  or  pressure  may  be  such  as  to  cause  considerable  weakness  for 
several  months,  or  again  the  nerves  may  be  quite  severed  or  torn.  The 
symptoms  resulting  from  such  damage  are,  of  course,  simply  those  common 
to  nerve  injuries  in  general ;  paralysis,  atrophy,  R.  D.,  together  with  vary- 
ing sensory,  trophic,  and  vasomotor  disorders.  While  the  precise  loss  of 
motion  that  is  met  with  varies  much  in  difierent  cases  there  are  certain  move- 
ments which  are  especially  apt  to  be  affected,  viz.,  abduction  and  elevation 
of  the  arm  (dependent  on  the  circumflex  nerve,  and,  aft^r  elevation  to  the 
horizontal  position,  on  the  lower  cervical,  upper  dorsal,  and  posterior  thoracic 
ner\'e),  extension  of  the  arm  (dependent  on  the  integrity  of  the  musculo- 
spinal nerve  acting  on  the  triceps),  and  flexion  of  the  forearm  on  the  arm 
(dependent  chiefly  on  the  integrity  of  the  musculo-cutaneous  nerve,  acting 
through  the  biceps  and  brachialis  anticus).  It  is  important  to  recognize  the 
following  forms  of  brachial  paralysis,  which  are  based  partly  upon  the  eti- 
ological facts  already  enumerated,  partly  upon  the  seat  of  the  lesion. 

Brachiai  Paralysis  from  Prbnary  Brachial  Neuritis,  The  paralyses  result- 
ing from  this  well-defined  clinical  condition  are  described  eL*ewhere  (see 
Primary  Brachial  Neuritis). 

Brachial  Paralysis  from  Ascending  Neuritis  (neuritis  "  migrans  ").  Here 
the  paralyses  are  due  to  a  neuritis,  perhaps  due  to  infection,  which  commenc- 
ing in  a  single  nerve  in  consequence  of  an  injury,  ascends  to  tlie  brachial 
plexus,  where  it  spreads  to  other  nerves,  often  in  an  irregular  way.     Thus 
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the  inflammation  may  pass  up  the  ulnar,  and  reaching  the  plexus  spread  to 
the  roots  of  the  median.  The  spread  of  the  process  is  usually  slow,  occupy- 
ing many  weeks,  and  is  generally  accompanied  with  a  good  deal  of  pain  in 
the  sensory  areas  whose  nerves  are  involved. 

Brachial  Paralysis  from  Fracture  or  Dislocation.  Dislocation  of  the  humerus 
is  a  not  uncommon  cause  of  brachial  paralysis.  When  the  dislocation  is 
subcoracoid  the  head  of  the  humerus  can  haraly  fail  to  compress  the  ner>'es, 
which  may  suffer  in  any  degree.  As  a  rule,  tne  paralysis  is  severe  and  ex- 
tensive, with  rapid  atrophy  and  R.  D.  Trophic  and  vasomotor  disturbances 
are  likely  to  be  pronounced.  Fractures  of  the  humerus  are  particularly  apt 
to  damage  the  musculo-spinal  nerve,  with  or  without  the  ulnar.  Rarely  the 
median  suffers.  The  median  and  ulnar  may  together  suffer  in  fractures  of 
the  bones  of  the  forearm. 

Brachial  Paralysis  from  Morbid  Processes  in  the  Neck  (malignant  or  tuber- 
cular bone  disease  or  syphilitic  cellulitis)  is  usually  associated,  as  might  be 
expected,  with  irritative  symptoms  in  the  region  of  the  nerve  affected,  especi- 
ally severe  pain,  hypersesthesia,  and  irregular  and  considerable  muscular 
contractures.  Sometimes  a  new  growth  compresses  the  subclavian  artery 
and  so  causes  weakening  of  the  raaial  pulse  on  the  same  side. 

Brachial  Paralysis  of  the  Upper-arm  Type  (Erb's  paralysis).  This  pecu- 
liar and  distinctive  type  of  brachial  paralysis  depends  on  injury  to  the  roots 
of  the  cervical  nerves,  probably  the  fifth  and  sixth,  at  the  side  of  the  neck 
just  in  front  of  the  edge  of  the  trapezius.  The  condition  ( which  is  not  com- 
mon) b  met  with  in  adults,  almost  exclusively  men,  and  in  infants.  In 
adults  it  depends  usually  on  downward  pressure  on  the  neck,  as  from  carry- 
ing a  heavy  weight  on  the  shoulder,  but  it  sometimes  arises  from  non-trau- 
matic processes  causing  neuritis.  In  infants  it  is  especially  apt  to  arise  from 
traction  on  the  neck  by  the  finger  during  birth.  It  thus  contnbutes  a  variety 
of  "  obstetrical  paralysis." 

The  paralysis  regularly  involves  the  deltoid,  biceps,  brachialis  anticus,  and 
supinator  longus,  sometimes  the  supinator  brevis,  and  the  supra  and  infra- 
spinati.  There  is  frequently  anaesthesia  on  the  outer  side  of  tne  arm  in  the 
oistribution  of  the  circumflex  and  external  cutaneous  nerves,  and  there  is 
oft;en  much  muscular  wasting.  The  character  of  the  palsy  differs  considera- 
bly in  adults  and  infants.  In  adults  the  loss  of  power  is  often  complete,  sen- 
sory symptoms  are  pronounced,  and  the  affection  is  commonly  of  long  stand- 
ing. In  mfants  the  paralysis  is  more  apt  to  be  slight  in  degree.  In  fact,  the 
slighter  degrees  of  the  palsy  may  escape  notice  for  some  time  after  the  birth 
of  the  child.  In  well-marked  cases  the  paralysis  cannot  escape  detection  ; 
the  arm  hangs  by  the  side  with  the  forearm  in  extreme  pronation.  Wasting 
cannot  be  detected  until  several  months  after  the  injury,  and  may  appear 
very  slight  even  then,  as  it  is  masked  by  the  large  amount  of  fi^t  over  the 
muscles.  Sensation  is  rarely  impaired  m  infants,  and  may  escape  notice 
when  it  is.  The  palsy  generally  wears  away  in  a  few  weeks  or  months ;  it 
rarely  persists. 

Brachial  Paralyi<iji  of  the  Lotver-arm  Type  is  due  to  the  involvement  of  the 
nerves  arising  from  the  seventh  and  eiehth  cervical  and  first  dorsal  roots.  In 
this  form  of  paralysis  the  arm  can  still  be  elevated  and  the  forearm  flexed 
and  supinated ;  the  loss  of  power  is  located  in  the  triceps,  the  flexors  of  the 
wrist,  the  pronators,  the  flexors,  and  extensors  of  the  fingers,  and  the  muscles 
of  the  hand. 

Klumphe^H  Parlaysis  f  {)aralysis of  the  lower  roots  of  the  brachial  plexus*. 
Lesions  which  involve  the  first  dorsal  root  of  the  brachial  plexus  and  the 
communicating  branch  of  the  second  dorsal  are  characterized  by  atrophic 
paralysis  of  the  thenar,  hypothenar,  and  interossei  muscles,  anaesthesia  in  the 
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ulnar  area  of  the  forearm  and  arm,  and  certain  ocular  symptoms.  These 
ocular  symptoms  comprise  myosis  on  the  side  of  the  lesion,  sluggish  contrac- 
tion of  the  pupil,  diminution  in  the  size  of  the  palpebral  fissure,  and  reces- 
sion of  the  eyeball,  and  are  thought  to  depend  on  implication  of  the  ramus 
communicans  of  the  first  dorsal  nerve  (Klumpke,  Pfeiffer). 

This  form  of  brachial  paralysis  is  of  interest,  chiefly  on  account  of  the 
localization  of  the  lesion  to  which  it  must  be  referred.  It  probably  has  no 
claim  to  be  regarded  as  a  distinct  type  upon  pathological  grounds.  It  may 
arise  as  a  primary  neuritis  or  as  the  result  of  pressure  oy  a  new  growth 
arising  from  the  chest  or  vertebrae.  In  the  former  case  the  lesion  may  spread 
to  the  roots  of  the  plexus,  in  the  latter  case  it  is  apt  to  invade  the  spinal 
cord  and  cause  symptoms  of  pressure  and  destruction  of  the  cord  elements. 

Diagnosis.  The  diamiosis  of  the  seat  of  the  lesion  in  combined  arm  paral- 
ysis is  not  difficult,  if  the  facts  regarding  the  formation  and  distribution  of 
the  brachial  plexus  be  borne  in  mmd.  The  diagnosis  of  the  character  of  the 
lesion  may  be  difficult  if  the  jparalysis  be  non-traumatic.  The  process  is 
Ufeually  neuritic  in  character,  out  whether  this  be  primary  or  secondary  to 
some  other  pathological  condition  it  may  be  impossible  to  say  at  first. 

The  distinction  of  peripheral  from  central  orachial  palsy  is  not  usually 
difficult.  Focal  processes  in  the  cervical  spinal  cord  give  rise  to  paralysis, 
wasting,  and  sensory  disturbances  in  the  arm.  But  there  can  be  no  error  if 
the  followiner  considerations  be  taken  in  account :  in  spinal  cord  disease  there 
is  usually  no  correspondence  between  the  disturbances  of  function  and  the 
functions  of  particular  peripheral  nerves;  there  are  no  local  pathological 
conditions  which  would  explain  a  nerve-lesion,  and,  most  important  of  all, 
there  are  evidences  of  impairment  of  the  conducting  functions  of  the  cord 
(weakness  and  sensorv  aisturbances  and  alteration  in  reflex  action  below 
the  lesion),  not  rarely  bilateral  in  character. 

Treatment.  There  is  little  to  be  said  of  a  special  nature  regarding  the 
treatment  of  brachial  nerve  paralysis ;  treatment  consists  in  removing  so 
far  as  possible  the  cause  of  the  paralysis,  whether  this  be  neuritic  or  trau- 
matic. The  treatment  of  neuritis  has  been  already  considered.  Any  source 
of  pressure  must  be  got  rid  of.  Divided  nerves  must  be  sutured,  primary 
suture  always  being  used  when  practicable.  Electrical  treatment  and  mas- 
sage should  be  employed  in  all  cases  where  there  is  serious  damage  to  the 
nerves.  If  electricity  be  employed  to  obtain  muscular  contraction  it  should 
be  applied  at  least  once  daily.  (See  also  Prognosis  and  Treatment  of  Paral- 
ysis of  the  Spinal  Nerves). 

Cervico-brachial  and  Brachial  Neuralgia.  These  terms  are  applied 
to  neuralgic  affections  of  the  four  lower  cervical  and  first  dorsal  nerves.  The 
pain  is  most  often  in  the  distribution  of  the  ulnar  nerve,  but  it  is  not  rarely  most 
marked  in  the  axilla  or  on  the  shoulder.  It  may  be  referred  to  any  part  of 
the  arm  or  hand.  Tender  points  are  commonly  found.  An  axillary,  a  cir- 
cumflex over  the  deltoid,  a  superior  ulnar  at  the  level  of  the  elbow,  and  an 
inferior  ulnar  where  the  nerve  passes  in  front  of  the  annular  ligament  of  the 
wrist,  are  the  chief  painful  points.  As  a  rule,  there  is  some  dull  continuous 
pain  in  addition  to  the  paroxysms  of  sharp  pain.  It  is  very  common  for 
cervico-brachial  neuralgia  to  be  increased  or  excited  by  movement,  and 
some  of  the  severest  cases  are  of  the  nature  of  occupation  neuroses,  and  are 
seen  in  pianists,  violinists,  and  those  who  write  to  excess.  But  of  course  the 
mere  fact  that  a  movement  like  that  of  writing  or  piano-playing  excites  the 
pain  does  not  show  that  the  case  is  an  occupation  neurosis.  The  pain  may 
radiate  to  the  side  of  the  chest  and  thus  suggest  angina  i>ectoris,  or  it  may 
be  associated  with  neuralgia  of  the  fifth.  If  trophic  changes  occur  in  the 
skin  this  is  evidence  of  neuritis. 
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Brachial  neuralgias  are  not  so  often  associated  with  diathetic  states  as 
neuralgias  elsewhere,  but  are  often  the  consequence  of  injury  (especially 
blows  on  the  shoulder  and  injuries  to  the  ulnar).  An  extensive  neuralgia 
without  neuritis  may  result  from  a  slight  injury  to  the  arm.  Injuries  to  tne 
finger-nerves  are  seldom  followed  by  neuralgia.  "  Median  cephalic "  neu- 
ralgia is  said  to  have  been  comparatively  common  in  the  days  of  phlebot- 
omy (Anstie).  Carious  teeth  are  said  to  be  an  occasional  cause  of  orachial 
neuralgia  (Salter).  The  prognosis  Lb  good  where  there  is  a  removable  cause. 
Where  no  such  cause  is  found  the  affection  may  be  very  obstinate.  Rest  for 
the  affected  part  is  often  an  essential  part  of  treatment.  Sometimes  immo- 
bilization of  the  arm  by  means  of  a  plaster  bandage  is  of  much  service.  (For 
general  treatment,  see  Neuralgia  of  the  Fifth). 

Paralysis  of  Single  Nerves.     Nerves  of  the  Upper  Extremity. 

Paralysis  of  the  Posterior  Thoracic  Nerve.  This  nerve  is  derived  from  the 
fifth  and  sixth  cervical  nerves,  and  injury  to  it  causes  paralysis  of  the  serratus 
magnus  muscle.  The  main  effects  of  the  paralysis  of  this  muscle  are:  1. 
Rotation  of  the  scapula  on  its  vertical  axis  when  the  arm  is  put  forward, 
with  recession  of  the  edge  of  the  scapula  fi-om  the  thorax,  so-called  "  winged 
scapula."  2.  Rotation  inward  and  upward  of  the  lower  angle  of  the  scap- 
ula when  the  arm  is  advanced.  3.  Weakening  of  the  power  of  elevating 
the  arm  above  the  shoulder.  There  is  often  severe  pain  in  the  neck  and 
shoulder  during  the  onset  of  the  paralysis. 

The  damage  to  the  nerve  is  generally  in  the  neck,  either  by  direct  pressure 
of  a  heavy  angular  object  on  the  shoulder  or  by  a  violent  muscular  effort, 
as  in  lifting  a  heavy  hammer.  Occasionally  the  nerve  is  injured  by  a  wound 
or  contusion,  and  sometimes  a  neuritis  is  set  up  by  exposure  to  cold.  The 
palsy  is  generally  one-sided ;  very  rarely  it  is  bilateral.  It  is  very  much 
more  common  in  men  than  in  women.  Usually  the  affection  is  right-sided. 
Serratus  paralysis  occurs  in  progressive  muscular  atrophy,  but  then  there 
are  other  muscles  involved.  Paralysis  of  the  posterior  thoracic  nerve  is  of 
long  standing  where  the  loss  of  power  is  complete.  It  should  be  remem- 
bered that  it  is  a  very  rare  form  of  palsy. 

Paralysis  of  the  Supra-Scapular  Nerve.  Damage  to  the  supra-scapular 
nerve  causes  paralysis  of  the  supra-spinatus  and  infra-spinatus  muscles.  The 
paralysis  of  the  former  gives  rise  to  obtrusive  symptoms,  but  paralysis  of 
the  infra-spinatus  causes  a  loss  of  outward  rotation  of  the  humerus.  An 
important  effect  of  this  loss  is  the  inability  to  carry  the  hand  from  left  to 
right  as  in  writing. 

There  is  seldom  isolated  paralysis  of  the  supra-scapular  nerve,  but  it  \a 
not  rarely  affected  together  with  the  circumflex,  in  consequence  of  dislocation 
of  the  head  of  the  humerus. 

Paralysis  of  tfw  Circumflex  Nerve  causes  loss  of  power  in  the  deltoid  and 
teres  minor  muscles.  The  paralysis  of  the  former  is  far  more  important. 
Its  chief  sign  is  inability  to  raise  the  arm.  In  some  cases  there  is  loss  of 
sensation  on  the  outside  of  the  upper  part  of  the  arm  over  the  muscles. 
The  deltoid  waj^tes,  and  this  alters  the  contour  of  the  shoulder.  Afler  a  time 
trophic  changes  occur  in  the  shoulder-joint  (the  circumflex  sends  filaments 
to  the  joint),  and  adhesions  may  form.  Paralysis  of  the  circumflex  nerve 
is  easily  recognized.  It  is  impossible  to  confound  it  with  the  loss  of  motion 
that  is  seen  in  anchylosis  of  the  shoulder-joint  if  it  is  remembered  that  in 
the  latter  state  passive  motion  of  the  arm  moves  the  scapula  as  well  as  the 
arm.  The  circumflex  nerve  is  often  injured  by  falls  on  the  shoulder  and  by 
dislocations  of  the  head  of  the  humerus.  Rarely  it  is  the  seat  of  "  sponta- 
neous "  neuritis.     It  is  sometimes  paralyzed  with  other  nerves  belongmg  to 
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the  brachial  plexus  (see  Combined  ParalyeiB  of  the  Brachial  Nerves)  in  a 
highly  characteristic  maimer. 

J'arali/m  of  the  Mneculo-cuianeoug  Nerve  (External  Cutaneous,  Perforans 
Ca«serii)  cauge»  loss  of  power  in  the  biceps  and  brachialis  anticus  musclee, 
the  eflects  of  which  are  nnmistakable  (loss  of  flexion  of  elbow,  especially^ 
marked  when  the  foreaim  is  supinated  and  the  supinator  longus  cannot  act 
as  a  flexor).  There  may  or  may  not  be  ansesthesia  on  the  outer  half  of  the 
forearm  in  front  and  behind,  and  over  the  arm  in  its  lower  part  and  outer 
aide.     The  musculo-cutaneous  is  rarely  paralyzed  by  itself. 

ParalygU  of  the  Sfwculo-fpiral  Nerve  in  the  vicinity  of  the  brachial  plexus 
causes  loea  of  power  in  all  the  extensors  of  the  forearm  and  wrist  and  the 
supinators.     Extension  of  the  elbow  is  impossible,  the  wrist  drops,  and  the 


WrlM^drop  In  muacolo^plntl  pandTsti.    (Ledbe.) 

flnfirers  are  flexed  at  their  distal  joints.  The  Angers,  can,  however,  be  ex- 
tended by  the  interossei  and  lumbricales  if  the  first  phalanges  are  flexed. 
Supination,  though  not  entirely  lost  (the  biceps  being  active>,  is  greatly 
weakened.  After  a  time  the  excesMve  flexion  of  the  carpus  leads  to  undue 
prominence  of  the  carpal  bones  and  the  synovial  sacs  at  the  back  of  the 
wrist.  When  tlie  damage  to  the  nerve  is  serious  there  is  in  a  few  weeks  a 
perceptible  diminution  in  the  size  of  the  forearm,  due  to  the  atrophy  of  the 
paralyzed  extensors,  and  the  muscles  present  the  R.  D.  in  various  degrees. 

If  the  damage  to  the  nerve  is  in  the  middle  of  the  arm  the  biceps  is  gener- 
ally involved.  The  supinator  longus  escapee  only  in  rare  cases  of  musculo- 
^piral  paralysis. 

The  loi«t  of  sensation  in  the  parts  supplied  by  the  musculo-spiral  varies 
considerably  in  different  cases.  In  actual  division  of  the  nerve  above  its 
cutaneous  brariches  there  is  usually  lose  of  sensation  in  the  outer  part  of  the 
arm  ( al>i)Ut  one-qunrler  of  its  circumference)  from  the  level  of  in.«ertion  of  the 
deltoid  to  the  external  condyle  of  the  humerus,  and  on  the  back  of  the  fore- 
arm on  the  outer  side  above,  fading  into  normal  sensation  in  the  lower  third 
of  the  forearm.    The  skin  on  the  doreal  surface  of  the  hand  is  aiuesthetic 
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over  the  thumb  and  metacarpal  bones  of  the  thumb,  index,  and  middle 
fingers.  In  many  cases  of  musculo-spiral  paralysis  there  is  no  anaesthesia 
either  in  the  hand  or  arm. 

Musculo-spiral  paralysis  is  of  frequent  occurrence,  the  course  of  the  nen'e 
exposing  it  to  various  kinds  of  injury.  High  up  the  nerve  may  be  damaged 
by  the  pressure  of  a  crutch.  Indeed,  crutch  paral3rsis  is  usually  due  to 
musculo-spiral  injury.  The  nerve  is  apt  to  be  torn  in  cases  of  fracture  of 
the  humerus,  and  may  be  pressed  upon  by  callus.  The  most  common  cause 
of  the  paralysis,  however,  is  damage  to  the  nerve  during  sleep.  The  patient 
lies  on  a  hard  bed  or  on  the  floor  with  the  arm  under  him  and  receiving  his 
weight.  The  nerve  suffers  as  it  passes  around  the  humerus  about  the  middle 
of  the  arm.  But  there  is  very  good  reason  to  think  that  the  majority  of 
these  sleep  palsies  of  the  musculo-spiral  are  due  not  to  pressure,  but  to  stretch- 
ing of  the  plexus  from  extension  of  the  arm  above  the  head.  This  is  also 
the  origin  of  the  palsy  that  occurs  during  extension  of  the  arm  in  some  cases 
where  the  patient  is  amesthetized.  So  often  does  this  occur  in  patients  who 
have  fallen  asleep  after  excess  in  alcohol  that  it  is  known  as  "  Saturdav-night 
paralysis"  or  "Sunday-morning  paralysis,"  from  the  times  at  which  the 
paralytic  eflects  usually  arise  or  are  detected. 

It  IS  necessary  to  distinguish  musculo-spiral  paralysis  from  some  forms  of 
multiple  neuritis — notably  from  lead  paralysis  and  alcoholic  neuritis.  In 
lead  paralysis  the  muscles  supplied  by  the  musculo-spiral  nerve  are  involved, 
but  tne  affection  is  almost  invariably  bilateral  (though  the  two  sides  may 
suffer  very  unequally),  and  the  supinator  longus  muscle  is  almost  exempted 
from  the  palsy.  In  musculo-spiral  paralysis,  on  the  contrary,  the  paralysis 
involves  only  one  nerve  (in  rare  cases  a  cause  of  musculo-spiral  paralysis 
operates  bilaterally),  and  the  supinator  longus  is  almost  invariably  included 
in  the  palsy.  Moreover,  the  onset  of  lead  palsy  is  gradual  and  the  develop- 
ment of  musculo-spiral  paralysis  is  rapid  or  sudden.  The  cause  of  rauscukv 
spiral  paralysis  is  usually  readily  elicited.  The  distinction  from  alcoholic 
neuritis  is  usually  extremely  easy  (see  Multiple  Neuritis).  The  bilateral 
character  of  the  paralysis,  its  extensive  distribution,  and  the  alcoholic  history 
will  prevent  error  even  when  the  paralysis  affects  chiefly  the  upper  extremities?. 

Paralysis  of  the  Median  Nerve,  Severe  damage  to  the  median  nerve  above 
its  muscular  branches  causes  loss  of  power  in  the  flexors  of  the  fingers  (ex- 
cepting the  ulnar  half  of  the  flexor  profiindus),  in  the  pronators,  in  the 
flexor  carpi  radialis,  in  the  two  outer  lumbricales,  and  in  all  the  muscles  of 
the  ball  of  the  thumb  except  the  abductor  pollicis  and  the  ulnar  half  of  the 
flexor  brevis  pollicis.  In  consequence  of  this  loss  of  power  the  ability  to 
flex  and  pronate  the  forearm  is  greatly  diminished,  but  not  abolished.  Flexion 
at  the  wrist  to  the  ulnar  side  is  still  possible  by  the  action  of  the  flexor  carpi 
ulnaris ;  pronation  is  feebly  performed  by  permitting  the  weight  of  the  hand 
to  rotate  the  forearm  after  it  has  been  supinated,  the  supinator  longus  being 
capable  only  of  pronating  the  arm  to  a  position  midway  between  supination 
and  pronation.  The  thumb  is  extended  and  abducted  in  a  characteristic 
manner,  and  cannot  be  brought  in  contact  with  the  tips  of  the  fingers.  The 
second  phalanges  can  no  longer  be  flexed  on  the  first,  and  in  the  first  and 
second  fingers  there  is  also  loss  of  flexion  of  the  third  phalanges.  The 
first  phalanges  are  flexed  by  the  interossei.  The  most  characteristic  distri- 
bution of  amesthesia  is  as  ft)llows :  On  the  palmar  surface  loss  of  sensation 
on  the  radial  side  of  the  palm  and  of  the  tnumb,  index  and  middle  finger, 
and  the  radial  side  of  the  ring  finger ;  on  the  dorsal  suHace,  loss  of  sensation 
on  the  index  and  middle  fingers  and  on  the  radial  side  of  the  ring  finger  for 
a  variable  distance,  and  perhaps  on  the  ulnar  side  of  the  thumb.  (See  Figs. 
241  and  242,  p.  747.) 
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The  degree  and  ext«ut  of  the  aiuesthesia  vary  much  in  diSerent  casee. 
Sometimes  there  is  no  aflection  of  sensation  whatever.  In  a  caee  of  severe 
damage  to  the  median  the  appearance  of  the  hand  and  forearm  soon  becomes 
highly  characteristic.  The  forearm  is  much  atrophied  on  the  radial  side  in 
front,  the  wrist  is  inclined  to  the  ulnar  side  and  perhape  hyper-extended,  the 
ball  of  the  thumb  is  greatly  wasted,  the  head  of  the  metacarpal  bone  is 
prominent,  and  the  thumb  is  usually  rotated  out,  ao  that  its  paunar  sur&ce 
IS  on  a  pliuie  with  that  of  the  hand,  as  is  the  case  in  apes. 

The  median  nerve  is  often  injured.  It  snfiers  most  frequently  just  above 
the  wrist-joint,  where  it  is  more  superficial  than  In  the  rest  of  its  course,  and 
is  readily  divided.  It  may,  however,  be  damaged  in  almost  any  part  of  its 
course.  In  the  forearm  it  ia  not  rarely  injured  in  fractures  of  the  ulna  and 
radius.  In  the  upper  arm  it  is  most  often  invaded  just  above  the  bend  of 
the  forearm.  It  b  said  to  be  in  some  cases  the  seat  of  primary  neuritis. 
Very  rarely  it  is  injured  br  violent  contraction  of  the  pronator  radii  teres. 

Paralusie  of  the  Ulnar  ^Verw.  When  the  ulnar  nerve  is  divided  or  severely 
damaged  above  the  origin  of  all  its  branches  there  is  loss  of  power  in  the 
ulnar  half  of  the  flexor  profundus  digitorum,  in  the  flexor  carpi  ulnaris,  in 
all  the  muscles  of  the  little  finger,  in  all  the  interosaei,  in  the  two  ulnar  lum- 
bricalee,  in  the  abductor  pollicis,  and  in  the  inner  head  of  the  flexor  brevis 
pollicis.  When  this  paralysis  has  lasted  some  time  (three  or  four  weeks  or 
longer),  the  action  of  the  unparalyzed  opposing  muscles  brings  the  hand  into 
a  very  characteristic  position.    (See  Fig.  277.)    The  wrist  is  slightly  bent 


Poaliion  of  wrlM,  huid,  uid  angen  In  ulnw  panljmU.    (Lmai.) 


backward  and  to  the  radial  side  of  the  forearm  by  the  action  of  the  exten- 
sor carpi  radialis,  extensor  carpi  ulnaris,  and  flexor  carpi  radialia.  The  hand 
is  considerably  thinner  than  normal  owine  to  the  wasting  of  the  interossei 
and  the  muscles  of  the  little  finger,  which  leaves  the  metacarpal  bone  of  that 
finger  very  prominent.  There  are  depressiona  between  the  metacarpal  bones, 
but  there  is  a  particularly  marked  depression  on  the  radial  side  of  the  meta- 
carpal bone  of^  the  index  finger  on  the  back  of  the  hand,  owing  to  the  wast- 
ing of  the  first  dorsal  interosseus. 

The  paralvsis  of  the  interossei  leads  to  a  deformity  which  is  almost  dis- 
tinctive of  ulnar  j)aralysi8.  The  fingere  cannot  be  flexed  at  the  first,  or  ex- 
tended at  the  second  and  third  phalanges,  and,  in  cousequeuce  of  this  the 
extensor  communis  digitorum,  flexor  sublimia  digitorum,  and  part  of  the 
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flexor  profundus  digitonim  by  their  contracture,  overext«nd  the  first  pba- 
Ungee  and  flex  the  second  and  third. 

This  deformity  of  the  hand  is  known  as  the  "  bird-claw  hand,"  or  the 
"cUw-like  hand."  (See  Fig.  278.)  The  deformity  is  especially  marked  in 
the  third  and  fourth  fingers ;  the  first  and  second  are  less  afficted  because 
their  lumbricales  escape  paralysis.  This  deformity  occurs  not  only  when  the 
ulnar  nerve  is  damaged  hi^h  up  above  ita  muscular  branches,  but  also  in  in- 
juries of  the  wrist,  though  it  is  perhaps  less  extreme  in  the  latter  claae  of  case». 


Poaltioa  of  bandt  and  Bngen  la  ulnar  pumlysla  of  long  aUndlDg ;  ' 
gflflb."  A.  wound  ot  the  ulnar  nerve;  B.  endi  of  the  metaetrml  bo 
nibllnilB :  C,  moBclea  ot  tiie  ball  or  tbe  thamb.    (DucamrNi.) 

Thestateof  sensation  in  ulnar  paralyris  varies  considerably ;  in  some  cases 
there  is  no  aniesthesia ;  in  others  of  severe  damage  to  the  ner\'e  the  loes  in- 
volves, on  the  palmar  surface,  the  little  finger  and  the  ulnar  half  of  the  ring- 
finger,  together  with  the  corresponding  portion  of  the  palms,  oa  the  dorsal 
sunace,  the  little  finger,  the  ulnar  half  of  the  ring-finger,  and  the  correspond- 
ing region  of  the  dorsum  of  the  hand.     (See  Figs.  243  and  244,  p.  748.) 

The  ulnar  nerve  is  probably  more  often  damaged  than  any  other  spinal 
nerve.  It  Ls  frequentlv  injured  in  wounds  of  the  forearm,  especially  in 
wounds  at  the  wrist,  where  the  nerve  is  superficial.  When  the  nerve  is  in- 
jured at  the  wrist  it  is  generally  above  the  origin  of  the  dorsal  cutaneous 
Dranch.  Higher  up  in  tlie  forearm  the  nerve  may  be  hurt  by  fractures  of 
the  ulna  and  radius.  At  the  back  of  the  elbow,  just  external  to  the  olerra- 
uon,  the  nerve  is  very  liable  to  suffer  &om  wounds,  and  is  occasionally  injured 
by  pressure  or  contusion.  Long-continued  flexion  at  the  elbow  sometimes 
suffices  to  cause  uluar  paralysis.  Sometimes  paralysis  arises  in  this  way  dur- 
ing sleep.  The  nerve  is  very  rarelv  injured  in  the  arm  above  the  elbow. 
Sometime:-  the  symptoms  of  an  apparently  spontaneous  ulnar  neuritis  are 
observed  in  persons  in  reduced  health. 

The  diagnosis  of  ulnar  paralysis  is  simple.  Error  mar  possibly  arise  in 
rare  casen  of  disease  of  the  cervical  enlargement,  in  which  the  ulnar  nerve 
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distribution  is  chiefly  affected.     Other  evidences  of  spinal  cord  disease  are 
never  wanting  in  these  cases. 

In  cases  where  nerves  of  the  arm,  and  especially  of  the  forearm,  have  been 
injured,  and  tendons  and  muscles  have  been  injured  with  the  nerves,  it  may 
be  difficult  to  distinguish  the  effects  of  the  nerve  injury  and  the  effects  of 
injury  to  the  tendons  and  muscles.  This  is  because  there  is  often  consider- 
able cicatricial  change  in  muscles  and  tendons,  leading  to  deformity,  which 
may  simulate  closely  that  of  nerve  injury,  and  because  certain  of  the  most 
important  signs  of  nerve  injury,  namely,  changes  in  the  irritability  of  muscles 
and  nerves,  may  be  obscured  by  the  contraction  that  sets  in.  Even  the  most 
careful  attention  to  every  detail  in  the  history  and  examination  of  such  cases 
may  not  enable  the  observer  to  arrive  at  a  correct  conclusion  as  to  extent 
ana  situation  of  the  nerve  damage. 


DISEASES  OF  THE  DORSAL  NERVES. 

The  affections  of  the  dorsal  nerves  are  mainly  sensory.  The  motor  fibres 
of  individual  dorsal  or  intercostal  nerves  sometimes  suffer  in  wounds,  but 
such  localized  damage  does  not  produce  recognizable  symptoms.  When 
there  is  extensive  motor  paralysis  of  the  dorsal  nerves,  it  is  m  consequence 
of  vertebral  or  spinal-cora  disease. 

Intercostal  Neuralgia  (Dorso-intercostal  Neuralgia).  This  rather  com- 
mon form  of  neuralgia  is  especially  frequent  in  women.  Frequently  it  follows 
exposure  to  cold  or  a  contusion  or  other  injury.  It  probably  does  not  occur 
spontaneously,  except  in  persons  whose  nutrition  is  impaired.  It  may  involve 
one  or  more  of  the  intercostal  nerves,  from  the  third  to  the  ninth,  and  is 
characterized  by  acute  stabbing  pains,  which  shoot  along  one  or  more  spaces. 
In  the  intervals  between  the  exacerbations  there  is  usually  a  dull,  constant 
intercostal  pain.  When  the  neuralgia  has  existed  for  some  time  tender 
points  may  be  found  at  the  exit  of  the  branches  of  the  intercostal  nerve, 
which  is  the  seat  of  pain,  near  the  vertebrae,  near  the  median  line  anteriorly, 
and  in  the  axillary  line. 

Intercostal  neuralgia  of  the  type  just  described  is  often  obstinate  and  of 
long  duration. 

Mammary  Neuralgia  (Mastodynia)  is  a  variety  of  intercostal  neuralgia 
which  occurs  in  neurasthenic  or  anaemic  women,  with  or  without  disturbance 
of  the  ftinction  of  the  gland.  In  some  cases  it  is  referable  to  over-lactation. 
The  pain  is  most  often  on  the  left  side,  is  sharp  in  character,  and  limited  to 
the  anterior  part  of  the  upper  intercostal  spaces.  Another  variety  of  inter- 
costal neuralgia  is  the  trifling  neuralgic  pain  known  as  pleurodynia.  In 
such  cases  the  pain  is  migratory,  and  is  unassociated  with  points  of  tender- 
ness. It  is  necessary  to  distinguish  all  these  forms  of  neuralgia  from  the 
sharp  pleuritic  pains  that  occur  so  often  in  neurasthenics  and  in  those  who 
have  had  pneumonia.  The  pain  in  these  cases  is  apt  to  recur  in  the  same 
positions,  and  is  influenced  by  the  movements  of  respiration.  Probably  it 
depends  on  slight  localized  dry  pleuritis.  It  is  seen  most  often  in  persons 
who  are  free  from  pulmonary  tuoerculosis.  In  many  cases  this  pain  varies 
with  extreme  regularity  with  the  well-being  of  the  patient,  often  coming  on 
only  when  he  has  been  fatigued.  In  the  primary  intercostal  neuralgias, 
which  are  comparatively  infrequent,  this  relation  to  the  changing  vitality  of 
the  patient  is  not  so  clearly  seen. 

In  every  case  where  the  diagnosis  of  primary  intercostal  neuralgia  is  made 
great  care  must  be  taken  to  exclude  the  influence  of  organic  conditions  of 
the  chest,  mammae,  vertebrae,  and  spinal  cord. 
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Treatment.  Counter-irritation  over  the  afiected  space  usually  gives  at 
least  temporary  relief;  sometimes  it  renders  recurrence  of  the  pain  leas  fre- 
quent. The  actual  cautery  (Paquelin)  seems  the  most  |efi&ctive  means  of 
applying  counter-irritation.  The  point  should  be  applied  superficially  and 
quickly.  If  this  is  not  available,  a  mustard  plaster  or  fly-blister  should  be 
applied.  Chlorodvne  in  small  doses  often  gives  relief  but  its  repeated  use 
cannot  be  recommended.  It  is  exceedingly  important  to  employ  tonic  treat- 
ment and  rest,  and  to  keep  the  bowels  freely  open.  In  rare  cases  section  of 
the  affected  intercostal  nerve  has  been  resorted  to  and  has  given  relief. 

Herpes  Z(>4er  (Shingles).  Although  herpes  zoster  occurs  in  various  parts 
of  the  body,  it  afiects  with  especial  mquency  the  dbtribution  of  the  dorsal 
nerves.  The  disease  is  characterized  by  the  rapid  development  of  groups  of 
vesicles  in  the  course  of  a  nerve,  associated  with  neuralgic  pain  in  the  same 
region.  The  development  of  the  vesicles  reaches  its  height  in  about  ten 
days.  The  pain  may  precede  or  follow  the  development  of  the  eruption. 
The  pain  which  precedes  the  eruption  is  usually  moderate  in  severity,  and 
grows  less  as  the  vesicles  develop.  The  pain  that  succeeds  the  eruption  is 
usually  acute,  lancinating,  severe,  and  accompanied  with  tenderness  of  the 
skin.  The  severity  and  persistence  of  this  pain  is  apt  to  be  proportioned  to 
the  a^  of  the  patient.  In  the  young  it  is  transient ;  in  those  past  fifty 
there  is  always  a  liability  that  the  pain  will  prove  intractable,  or  at  least  of 
long  duration.  In  rare  cases  intercostal  neuialna  precedes  for  a  long  period 
the  appearance  of  the  eruption.  The  dermatitis  is  usually  one-sided,  and  is 
generally  located  in  the  lower  intercostal  region. 

There  is  satisfactory  evidence  that  the  eruption  of  herpes  zoster  depends 
on  irritation  of  the  nerve  or  nerves  along  whose  distribution  it  occurs. 
Probably  the  intercostal  nerves  are  always  the  seat  of  neuritis,  and  there  tt 
good  reason  to  think  that  this  neuritis  is  due  to  inflammation  of  the  corre- 
sponding gandion  of  the  posterior  nerve-roots  (Baerensprung,  Weidner,  Wyas, 
Charcot).    The  neuralgia  is  thus  symptomatic. 

Exposure  to  cold,  injury,  and  the  medicinal  use  of  arsenic  have  seemed  to 
account  for  some  cases.  tJsually  we  are  wholly  ignorant  of  the  nature  even 
of  the  exciting  cause. 

The  affection  lasts  a  few  weeks  in  most  cases.  The  chief  factor  in  the 
prognosis  is  age.  In  some  cases  where  the  neuralgia  sul)sides  with  the  erup- 
tion it  recurs  from  time  to  time  for  a  long  period. 

Treatment  is  not  satisfactory. 

Galvanism  relieves  the  pain  of  herpes  zoster,  as  a  rule.  Ointments  of 
opium  and  belladonna  and  dusting  powders  of  camphor  and  morphine  some- 
times give  relief.  Internal  medication  appears  to  be  useless,  except  where 
the  general  health  is  much  impaired.  The  vesicles  should  be  protected  from 
irritation. 


DISEASES  OP  THE  LUMBAR  AND  SACRAL  PLEXUSES  AND 

OP  THEIR  BRANCHES. 

With  the  exception  of  sciatic  neuritis,  lesions  of  the  nerves  of  the  lower 
limb  are  considerably  less  fre(^uent  than  those  of  the  upper  extremity. 

The  lumbar  plexiis  (which  is  made  up  of  the  first  three  lumbar  roots  and 
one-half  of  the  fourth)  is  only  occasionally  damaged  by  disease.  Abdominal 
tumors  (ovarian  tumors,  growths,  and  tuberculosis  of  the  abdominal  lymph- 
nodes)  and  psoas  abscess  are  among  the  more  frequent  causes  of  sucli  dam- 
age.   The  ner\"e-roots  from  which  the  plexus  arises  may  suffer  pressure  in 
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vertebral  caries  or  malignant  disease  or  from  meningeal  tumors  or  inflamma- 
tions. Very  rarely  the  plexus  is  the  seat  of  an  apparently  primary  neuritic 
process,  and  very  rarely,  also,  a  lumbar  neuritis  is  due  to  upward  extension 
of  inflammation  along  the  lumbo-sacral  cord. 

The  lumbar  plexus  supplies  the  skin  of  the  lower  part  of  the  abdomen,  of 
the  front  and  lateral  aspects  of  the  thigh,  and  of  the  inner  surface  of  the  leg 
and  foot.  Through  its  branches,  the  obturator  and  anterior  crural  nerves, 
it  supplies  the  numerous  muscles,  the  flexors  and  adductors  of  the  thigh,  and 
the  extensors  of  the  knee.  When  the  lumbar  plexus  is  the  seat  of  disease, 
the  symptoms  are  referred  to  the  parts  just  mentioned,  but  it  is  rare  for  all 
parts  of  the  plexus  to  sufler,  and  tne  parts  involved  generally  suffer 
unequally. 

Paralysis  of  the  Obturator  Nerve  rarely  occurs  alone.  When  it  does,  it  is 
the  result  of  pressure  during  labor.  The  chief  symptom  of  such  paralysis  is 
loss  of  the  power  of  adducting  the  thigh ;  the  affected  leg  cannot  be  put 
across  the  other.  Most  cases  of  paralysis  of  the  obturator  nerve  depend  on 
damage  to  the  lumbar  plexus. 

Paralysis  of  the  Anterior  Crural  Nerve  causes  loss  of  power  and  atrophy  in 
the  extensors  of  the  knee  and  loss  of  knee-jerk  from  damage  to  the  reflex 
arc.  When  the  nerve  is  damaged  within  the  pelvis  the  branch  to  the  iliacus 
muscle  is  involved  and  there  is  impaired  power  of  flexing  the  hip,  as  well  as 
loss  of  extension  of  the  knee.  Paralysis  of  the  anterior  crural  nerve  also 
causes  anaesthesia,  which  involves  the  entire  thigh,  with  the  exception  of  a 
strip  of  variable  width  along  the  back  of  the  thigh  (supplied  by  the  sacral 
nerves)  and  the  inner  side  of  the  leg  and  foot.  The  anterior  crural  may  be 
damaged  in  the  thigh  or  ffroin,  may  suffer  from  pi-essure  during  parturition 
or  from  dislocation  of  the  hip,  or  may  be  implicated  in  disease  of  the  lumbar 
plexus. 

Paralysiji  of  the  Superior  Gluteal  Nerve  causes  loss  of  abduction  and  circum- 
duction of  the  thigh,  from  paralysis  of  the  gluteus  minimus  and  medius.  As 
an  isolated  paralysis,  apart  from  affections  of  the  plexuses,  it  is  a  very  rare 
condition. 

Sciatic  Neuritis  {Sciatica).  Sciatic  neuritis  is  an  inflammation  of  the 
great  sciatic  branch  of  the  sacral  plexus.  The  inflammation  involves  princi- 
pally the  siieath  of  the  nerve,  but  the  pathological  changes  often  extend  to 
the  interstitial  tissue  of  the  nerve.  The  nerve-fibres  themselves  are  damaged 
secondarily.  During  the  acute  stage  the  sheath  is  red  and  swollen  and  may 
1k»  the  seat  of  minute  hemorrhages.  All  these  inflammatory  changes  (de- 
scribed more  minutely  under  "Neuritis  in  General,"  Chapter  XXV.)  are 
most  pronounced  at  two  points  in  the  course  of  the  nerve,  near  the  sciatic 
notch  and  about  the  middle  of  the  thigh.  The  pathological  changes  may  be 
limited  to  these  spots  or  may  extend  with  less  intensity  to  a  large  part  of  the 
course  of  the  nerve. 

Sciatic  neuritis  givas  rise  to  the  clinical  condition  known  as  sciatica,  and 
is,  indeed,  its  chief  cause.  The  word  sciatica  b*,  however,  legitimately  em- 
ployed to  include  cases  of  pain  probably  in  the  sciatic  nerve  due,  not  to 
organic  changes,  but  to  slignt  alterations  in  tiie  nutrition  of  the  nerve — 
sciatic  neuralgia.  The  word  is  less  strictly  used  to  designate  all  painful  con- 
ditions in  the  neighborhood  of  the  sciatic  nerve ;  as,  for  example,  the  sciatic 
pain  due  to  tumor  in  the  j)elvis  j)ressing  on  the  plexus.  It  is  best  that  the 
term  should  be  restricted  to  sciatic  pain  arising  from  causes  within  the  sciatic 
nerve. 

Etiology.  Sciatic  neuritis  is  a  disease  especially  of  middle  adult  life,  but 
is  not  rarely  met  with  between  sixty  and  seventy.  Occasionally  it  is  met 
with  during  adolescence.     It  is  more  than  twice  as  common  in  males  as  in 
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Treatment.  Counter-irritation  over  the  affected  space  usually  nves  at 
least  temporary  relief;  sometimes  it  renders  recurrence  of  the  pain  leas  fre- 
quent. The  actual  cautery  (Paquelin)  seems  the  most  jeffective  means  of 
applying  counter-irritation.  The  point  should  be  applied  superficially  and 
quickly.  If  this  is  not  available,  a  mustard  plaster  or  fly-blister  should  be 
applied.  Chlorodyne  in  small  doses  often  gives  relief,  but  its  repeated  use 
cannot  be  recommended.  It  is  exceedingly  important  to  employ  tonic  treat- 
ment and  rest,  and  to  keep  the  bowels  freely  open.  In  rare  cases  section  of 
the  affected  intercostal  nerve  has  been  resorted  to  and  has  given  relief. 

Herpes  Zoder  (Shingles).  Althouj^h  herpes  zoster  occurs  in  various  parts 
of  the  body,  it  affects  with  especial  frequency  the  distribution  of  the  dorsal 
nerves.  The  disease  is  characterized  by  the  rapid  development  of  groups  of 
vesicles  in  the  course  of  a  nerve,  associated  with  neuralgic  pain  in  the  same 
region.  The  development  of  the  vesicles  reaches  its  height  in  about  ten 
days.  The  pain  may  precede  or  follow  the  development  of  the  eruption. 
The  pain  which  precedes  the  eruption  is  usually  moderate  in  severity,  and 
grows  less  as  the  vesicles  develop.  The  pain  that  succeeds  the  eruption  is 
usually  acute,  lancinating,  severe,  and  accompanied  with  tenderness  of  the 
skin.  The  severity  and  persistence  of  this  pain  is  apt  to  be  proportioned  to 
the  age  of  the  patient.  In  the  young  it  is  transient ;  in  those  past  fifty 
there  is  always  a  liability  that  the  pain  will  prove  intractable,  or  at  least  of 
long  duration.  In  rare  cases  intercostal  neural^a  precedes  for  a  long  period 
the  appearance  of  the  eruption.  The  dermatitis  is  usually  one-sided,  and  is 
generally  located  in  the  lower  intercostal  region. 

There  is  satisfactory  evidence  that  the  eruption  of  herpes  zoster  depends 
on  irritation  of  the  nerve  or  nerves  along  whose  distribution  it  occurs. 
Probably  the  intercostal  nerves  are  always  the  seat  of  neuritis,  and  there  is 
good  reason  to  think  that  this  neuritis  is  due  to  inflammation  of  the  corre- 
sponding ganriion  of  the  posterior  nerve-roots  (Baerensprung,  Weidner,  Wyss, 
Charcot).     The  neuralgia  is  thus  symptomatic. 

Exposure  to  cold,  injuiy,  and  the  medicinal  use  of  arsenic  have  seemed  to 
account  for  some  cases.  Usually  we  are  wholly  ignorant  of  the  nature  even 
of  the  exciting  cause. 

The  affection  lasts  a  few  weeks  in  most  cases.  The  chief  factor  in  the 
prognosis  is  age.  In  some  cases  where  the  neuralgia  subsides  with  the  erup- 
tion it  recurs  from  time  to  time  for  a  long  period. 

Treatment  is  not  satisfactory. 

Galvanism  relieves  the  pam  of  herpes  zoster,  as  a  rule.  Ointments  of 
opium  and  belladonna  and  dusting  powders  of  camphor  and  morphine  some- 
times give  relief.  Internal  medication  appears  to  be  useless,  except  where 
the  general  health  is  much  impaired.  The  vesicles  should  be  protected  firom 
irritation. 


DISEASES  OF  THE  LUMBAB  AND  SACRAL  PLEXUSES  AND 

OP  THEIR  BRANCHES. 

With  the  exception  of  sciatic  neuritis,  lesions  of  the  nerves  of  the  lower 
limb  are  considerably  less  frequent  than  those  of  the  upper  extremity. 

The  lumbar  plexus  (which  is  made  up  of  the  first  three  lumbar  roots  and 
one-half  of  the  fourth)  is  only  occasionally  damaged  by  disease.  Abdominal 
tumors  (ovarian  tumors,  growths,  and  tuberculosis  of  the  abdominal  lymph- 
nodes)  and  psoas  abscess  are  among  the  more  frequent  causes  of  such  dam- 
age.    The  nerve-roots  from  which  the  plexus  arises  may  suffer  pressure  in 
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vertebral  caries  or  malignant  disease  or  from  meningeal  tumors  or  inflamma- 
tions. Veiy  rarely  the  plexus  is  the  seat  of  an  apparently  primary  neuritic 
process,  and  very  rarely,  also,  a  lumbar  neuritis  is  due  to  upward  extension 
of  inflammation  along  the  lumbo-sacral  cord. 

The  lumbar  plexus  supplies  the  skin  of  the  lower  part  of  the  abdomen,  of 
the  front  and  lateral  aspects  of  the  thigh,  and  of  the  inner  surface  of  the  leg 
and  foot.  Through  its  branches,  the  obturator  and  anterior  crural  nerves, 
it  supplies  the  numerous  muscles,  the  flexors  and  adductors  of  the  thigh,  and 
the  extensors  of  the  knee.  When  the  lumbar  plexus  is  the  seat  of  disease, 
the  symptoms  are  referred  to  the  parts  just  mentioned,  but  it  is  rare  for  all 
parts  of  the  plexus  to  suflfer,  and  tne  parts  involved  generally  suffer 
unequally. 

Paralysu  of  the  Obturator  Nerve  rarely  occurs  alone.  When  it  does,  it  is 
the  result  of  pressure  during  labor.  The  chief  symptom  of  such  paralysis  is 
loss  of  the  power  of  adducting  the  thigh ;  the  affected  leg  cannot  be  put 
across  the  other.  Most  cases  oi  paralysis  of  the  obturator  nerve  depend  on 
damage  to  the  lumbar  plexus. 

Paraly&is  of  the  Anterior  Crural  Nerve  causes  loss  of  power  and  atrophy  in 
the  extensors  of  the  knee  and  loss  of  knee-jerk  from  damage  to  the  reflex 
arc.  When  the  nerve  is  damaged  within  the  pelvis  the  branch  to  the  iliacus 
muscle  Ls  involved  and  there  is  impaired  power  of  flexing  the  hip,  as  well  as 
loss  of  extension  of  the  knee.  Paralysis  of  the  anterior  crural  nerve  also 
causes  aniesthesia,  which  involves  the  entire  thigh,  with  the  exception  of  a 
^trip  of  variable  width  along  the  back  of  the  thigh  (supplied  by  the  sacral 
nerves)  and  the  inner  side  of  the  leg  and  foot.  The  anterior  crural  may  be 
damaged  in  the  thigh  or  groin,  may  suffer  from  pressure  during  parturition 
or  from  dislocation  of  the  hip,  or  may  be  implicated  in  disease  of  the  lumbar 
plexus. 

Paralyufi^  of  the  Superior  Gluteal  Nerve  causes  loss  of  abduction  and  circum- 
duction of  the  thigh,  from  paralysis  of  the  gluteus  minimus  and  medius.  As 
an  isolated  paralysis,  apart  from  aflfections  of  the  plexuses,  it  is  a  very  rare 
condition. 

Sciatic  Neuritis  {Sciatica).  Sciatic  neuritis  is  an  inflammation  of  the 
great  sciatic  branch  of  the  sacral  plexus.  The  inflammation  involves  princi- 
pally the  sheath  of  the  nerve,  but  the  pathological  changes  often  extend  to 
the  interstitial  tissue  of  the  nerve.  The  nerve-fibres  themselves  are  damaged 
secondarily.  During  the  acute  stage  the  sheath  is  red  and  swollen  and  may 
Ik?  the  seat  of  minute  hemorrhages.  All  these  inflammatory  changes  (de- 
scribed more  minutely  under  "Neuritis  in  General,"  Chapter  XXV.)  are 
most  pronounced  at  two  points  in  the  course  of  the  nerve,  near  the  sciatic 
notch  and  about  the  middle  of  the  thigh.  The  pathological  changes  may  be 
limited  to  these  spots  or  may  extend  with  less  intensity  to  a  large  part  of  the 
course  of  the  nerve. 

Sciatic  neuritis  gives  rise  to  the  clinical  condition  known  as  sciatica,  and 
is,  indeed,  its  chief  cause.  The  word  sciatica  is,  however,  legitimately  em- 
ployed to  include  cases  of  pain  probably  in  the  sciatic  nerve  due,  not  to 
organic  changes,  but  to  slignt  alterations  in  the  nutrition  of  the  nerve — 
.xciatic  neuralgia.  The  word  is  less  strictly  used  to  designate  all  painful  con- 
ditions in  the  neighborhood  of  the  sciatic  nerve ;  as,  for  example,  the  sciatic 
pain  due  to  tumor  in  the  pelvis  pressing  on  the  plexus.  It  is  best  that  the 
term  should  he  restricted  to  sciatic  pain  arising  from  causes  within  the  sciatic 
nerve. 

Etiology.  Sciatic  neuritis  is  a  disease  especially  of  middle  adult  life,  but 
is  not  rarely  met  with  between  sixty  and  seventy.  Occasionally  it  is  met 
with  during  adolescence.     It  is  more  than  twice  as  common  in  males  as  in 
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females.  A  disturbance  in  general  nutrition,  inherited  or  acquired,  is 
probably  present  in  all  cases  of  sciatic  neuritis.  The  nature  of  this  disorder 
18  but  imperfectly  known.  In  some  cases  the  sufferers  are  the  subjects  of 
gout  or  the  descendants  of  gouty  persons.  In  other  cases  there  is  a  marked 
disposition  to  rheumatism,  especially  muscular  rheumatism.  In  some  cases, 
probably  in  many,  there  is  an  excessive  excretion  of  uric  acid  as  compared 
with  urea — an  evidence  of  imperfect  digestion  though  there  may  be  no  appre- 
ciable local  digestive  disorders. 

Lumbago  is  sometimes  followed  by  sciatic  neuritis  about  the  ischiatic  notch, 
and  in  these  cases  the  neuritis  arises  probably  by  an  extension  of  interstitial 
inflammation  from  the  muscles  to  the  nerve.  It  is  doubtful  whether  syphilis 
acts  as  a  cause  of  sciatic  neuritis,  except  by  lowering  the  general  health. 

There  is  commonly  an  exciting  cause  for  sciatic  neuritis.  The  most  fre- 
quent exciting  cause  is  exposure  to  cold,  either  local  exposure  (as  from  sitting 
on  wet  grass,  or  a  draughty  water-closet,  or  from  standing  in  the  wet)  or,  less 
frequently,  general  exposure,  as  to  a  draught  of  cold  air.  Mechanical  causes 
are  sometimes  competent  to  start  up  a  sciatic  neuritis.  The  pressure  on  the 
legs  by  the  edge  of  a  hard  seat  is  such  a  cause,  and  a  common  one.  Violent 
muscular  contraction  and  over-exertion  are  much  rarer  causes. 

Symptoms.  The  cardinal  symptom  of  sciatic  neuritis  is  pain  in  the  course 
of  the  nerve-trunk,  and,  less  freauently,  along  the  branches  of  the  ner\-e  or 
in  its  distribution.  The  onset  of  the  pain  is  usually  gradual,  occasionallv 
rapid.  At  first  the  pain  is  experienced  only  upon  motion,  particularly  such 
motion  as  puts  the  nerve  on  the  stretch.  This  pain  grows  more  severe  and 
recurs  from  slighter  causes  until  a  time  may  arrive  when  almost  any  move- 
ment of  the  affected  leg  causes  severe  pain.  While  the  pain  on  movement 
gradually  increases  spontaneous  pain  is  added.  This  spontaneous  pain  is 
most  frequent  and  most  severe  in  two  places,  at  the  exit  of  the  ner\'e  fivni 
the  sciatic  notch  and  at  a  spot  about  the  middle  of  the  back  of  the  thigh. 
The  pain  is  not  always  confined  to  the  neighborhood  of  the  nerve,  but  ex- 
tends to  its  area?*  of  distribution,  especially  to  the  following  points:  (1)  Just 
above  the  hip-joint,  below  the  posterior  superior  spine  of  the  ileum  ;  (2)  in 
the  popliteal  space;  (3)  below  the  head  of  the  fibula;  (4)  back  of  the  outer 
malleolus ;  and  (5)  on  the  dorsum  of  the  foot.  In  character  the  pain  may 
be  sharp  or  dull.  It  is  often  described  as  burning.  Usually  it  is  aggravated 
at  night.  In  some  cases  the  pain  seems  to  shoot  downward  from  the  up|)er- 
most  part  of  the  nerve.  As  the  pain  grows  more  pronounced,  tenderness  of 
the  nerve-trunk  to  pressure  appears.  This  tenderness  can  be  brought  out 
even  when  it  is  slight  in  degree,  though  stretching  the  sciatic  nen'^e  slightly 
as  the  i)atient  lies  on  his  back  by  flexing  the  fully  extended  leg  on  the  bo<ly. 

Other  disturbances  than  pain  are  met  with  in  tne  distribution  of  the  sciatic 
nen-e.  Numbness,  tingling,  and  formication  are  of  common  occurrenw. 
Areas  of  complete  aniesthesia  occur  only  in  severe  cases.  Somewhat  more 
frequently  irregular  areas  of  partial  anaesthesia  and  analgesia  are  foun<l  on 
the  back  of  the  thigh  or  on  the  leg.  When  the  sensibility  at  the  back  of  the 
thigh  is  afiected  this  is  an  indication  that  the  neuritic  process  has  extended 
to  a  point  above  the  origin  of  the  small  sciatic  nerve  or  that  there  is  a  neu- 
ritis of  this  ner\'e. 

Involvement  of  the  motor  functions  of  the  nerve  is  of  common  occurreniv, 
more  common,  probably,  than  is  generally  supposed.  A  large  proportion 
of  all  cases  of  sciatic  neuritis  are  accompanied  with  some  loss  of  power  in  the 
distribution  of  the  sciatic  nerve  or  of  the  branches  of  the  sacral  plexus.  The 
loss  of  power  may  l)e  slight  or  considerable  and  is  oflen  associated  with  slight 
wasting  and  fiabbiness  of  the  muscles  with  alterations,  which  are  rarely  con- 
siderable in  the  electrical  reactions.     Most  often  the  paresis  involves  the 
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hamstring  muscles  (Mann).  To  elicit  this  weakness  the  patient  should  lie 
upon  the  belly  and  flex  the  leg  on  the  thigh  while  one  hand  of  the  examiner 
resists  the  effort  and  the  other  feels  the  insertions  of  the  muscles.  Much  less 
commonly  there  is  atrophic  paralysis  of  the  calf-muscles,  the  anterior  tibial 
or  peroneal  muscles,  or  of  the  gluteus  maximus.  Paralysis  of  the  latter 
causes  little  or  no  difficulty  in  walking,  but  interferes  with  rising  from  a 
chair  and  with  walking:  upstairs.  Occasionally  the  palsy  extends  to  the 
erector  spinse,  with  resulting  typical  scoliosis  (convexity  to  the  side  of  the 
neuritis).  In  rarer  instances  the  pareses  are  not  confined  to  the  side  on 
which  there  is  sciatic  pain. 

Persons  with  sciatic  neuritis  hold  the  leg  stiffly  in  walking  and  slightly 
flexed,  owing  to  the  pain  caused  by  changing  the  tension  of  the  nerve  in 
walking  naturally. 

Slight  fever  may  accompany  the  onset  of  acute  cases  of  sciatic  neuritis ; 
there  is  rarely  any  elevation  of  temperature  when  the  condition  is  estab- 
lished. 

Marked  trophic  or  vasomotor  disturbances  occur  in  some  severe  cases. 
The  most  important  of  these  are  cedema  of  the  leg  and  a  herpetic  eruption  in 
the  distribution  of  the  nerve.  Another  and  more  serious  complication  is  the 
ascent  of  the  iieuritic  process  along  the  sciatic  to  the  lumbar  plexus.  The 
anterior  crural  nerve  may  be  thus  involved,  causing  pain  in  the  front  of  the 
thigh  and  weakness  and  wasting  of  the  quadriceps  extensor. 

Diagnosis.  The  diagnosis  of  sciatica  is  based  on  the  presence  of  pain  in 
the  nerve  or  its  distribution,  and  on  tenderness  of  the  nerve-trunk,  and 
usually  is  not  difficult.  The  distinction  from  sciatic  neuralgia  depends  chiefly 
on  the  presence  of  marked  and  persistent  tenderness  of  the  nerve-trunk.  The 
characteristics  of  sciatic  neuralgia,  which  is  actually  a  rare  condition  as  com- 
pared with  the  frequency  of  sciatic  neuritis,  are  as  follows:  (1)  The  pain  is 
spontaneous  from  the  start ;  movement  does  not  itself  cause  pain ;  (2)  the 
pain  is  apt  to  be  referred  to  the  branches  rather  than  the  trunk  of  the  ner\'e ; 
(3)  tenderness  of  the  trunk  is  slight  or  absent ;  (4)  the  patients  are  apt  to 
suffer  from  neuralgia  elsewhere.  Diseases  within  the  pelvis  may  give  rise  to 
severe  sciatic  pain — secondary  sciatica.  The  pain  in  these  cases  is  usually 
referred  more  to  the  branches  than  to  the  trunk  of  the  nerve ;  there  is  also 
little  trunk-tenderness  in  proportion  to  the  pain.  But  the  recognition  of  the 
nature  of  the  pain  may  be  difficult  from  the  symptoms  alone ;  a  rectal  exam- 
ination, which  should  he  made  in  every  case  of  sciatica,  is  of  great  aid  in 
determining  the  nature  of  the  case.  In  sciatic  neuritis  there  may  be  pain 
alxnit  the  hip-joint  (owing  to  the  distribution  of  filaments  from  the  sciatic 
nerve  to  the  joint),  but  there  is  never  any  excuse  for  confounding  such 
widely  different  ccmditions  as  hip-joint  disease  and  sciatic  neuritis.  Sciatic 
neuritis  is  seldom  double,  hence  double  sciatica  should  direct  suspicion  to 
other  disorders,  especially  disease  of  the  nen'^e-roots  or  cord.  The  writer  has 
known  double  sciatica  to  be  due  to  extensive  disease  (sarcoma)  of  the  bodies 
of  the  lumbar  vertebne,  the  first  suspicion  of  the  nature  of  the  sciatica  being 
excited  by  the  api)earance  of  lumbar  abscess,  first  one-sided,  later  double. 
The  sciatic  pain  of  locomotor  ataxia  (which  may  be  due  to  neuritis)  is  to  be 
distinguished  by  its  transitory  character  and  its  ass(K'iation  with  cardinal 
tabetic  symptoms. 

Prognosis.  As  regards  the  ultimate  subsidence  of  pain  and  the  restoration 
of  the  function  of  the  nerve,  the  prognosis  of  primary  sciatic  neuritis  is  good 
in  every  case.  The  duration  of  the  symptoms  is  extremely  variable,  la.«ting 
in  some  cases  for  a  few  weeks  only,  in  others  for  many  months  or  a  year. 
Relapses  are  common  in  severe  cases  and  may  prolong  the  perio<l  of  suffering 
to  one  or  two  years.    In  general  the  more  acute  and  severe  the  symptoms  the 
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longer  the  duration  of  the  period  in  which  there  is  pain.  Most  cases  last  for 
several  mouths.  It  is  a  good  practical  point  to  remember  that  in  cases  where 
the  nerve-tenderness  is  such  tnat  the  patient  cannot  get  about,  the  duration 
of  the  trouble  will  be  several  months  at  least.  The  subsidence  of  the  neuritic 
symptoms  may  be  followed  by  obstinate  neuralgia.  OccasionaUy  a  neuritic 
process  is  set  up  in  the  nerve  just  as  the  patient  appears  to  be  making  a  re- 
covery. These  statements  apply  to  primary  neuritis ;  the  cause  and  prognosis 
in  secondary  sciatic  neuritis,  of  course,  depend  upon  the  character  and  posi- 
tion of  the  primary  morbid  process. 

Treatment.  The  first  condition  of  improvement  in  all  cases  of  sciatic 
neuritis  is  rest  for  the  affected  limb,  and  it  is  important  that  this  should  be 
secured  from  the  beginning.  A  week's  thorough  immobilization  at  the  be- 
ginning of  the  trouble  is  probably  more  effective  than  a  month's  rest  when 
the  neuritic  process  has  become  established.  Every  position  or  movement 
of  the  leg  that  causes  pain  should  be  absolutely  avoided.  This  element  of 
rest  in  treatment  is  negative  in  character,  but  it  is,  nevertheless,  of  greater 
importance  than  any  more  positive  measures.  Just  how  the  rest  should  be 
enforced  varies  according  to  the  acuteness  and  severity  of  the  case.  In 
cases  of  mild  degree  it  is  not  essential  that  the  patient  should  go  to  bed ;  it 
suffices  to  keep  the  leg  somewhat  flexed,  to  avoid  sitting  on  chairs  with  hard 
edges,  and  to  walk  little  and  only  with  crutches.  When  the  nerve-tender- 
ness is  such  as  to  prevent  standing  the  patient  should  remain  in  bed  with  the 
1^  extended  upon  a  long  splint  after  the  manner  recommended  by  Weir 
Mitchell,  until  tne  tenderness  of  the  nerve  has  much  subsided.  This  is  prob- 
ably the  most  satisfactory  means  of  securing  immobilization  and  gives  excel- 
lent practical  results. 

The  second  cardinal  indication  in  the  treatment  of  sciatic  neuritis  is  the 
relief  of  spontaneous  pain.  This  may  often  be  done  at  the  commencement 
of  a  severe  attack  by  the  application  of  a  hot  poultice,  or  by  the  use  of  ice- 
bags  over  the  course  of  the  nerve  for  several  hours  daily.  The  use  of  cold 
is  particularly  well  adapted  for  use  in  the  cases  where  the  long  heel  and 
axilla  splint  is  employed.  In  the  less  severe  cases  counter-irritation  by  means 
of  a  mustard-plaster  or  a  fly-blister  may  give  much  relief,  at  least  temporarily. 
But  the  most  effective  form  of  counter-irritation  is  that  obtained  bv  means 
of  the  actual  cautery  applied  lightly  without  blistering  over  the  entire  pain- 
fiil  area.  In  chronic  cases  the  cautery  may  be  used  to  advantage  to  blister. 
The  cautery  is  preferable  to  the  ointments  and  liniments  that  are  often  em- 
ployed. If  the  means  of  alleviating  pain  (and  they  probably  also  exert 
some  influence  upon  the  neuritic  process)  have  been  tried  with  little  or  tem- 
porarv  effect,  it  may  be  necessarv  to  resort  to  hypodermatic  me<lication.  The 
hypodermatic  injection  of  di.««tilled  water  sometimes  gives  great  relief,  and 
should  always  be  tried.  If  it  fails,  cocaine  hydrochlorate  should  be  injectetl, 
bearing  in  mind  the  precautious  mentioned  under  brachial  neuritis.  Iniec- 
tions  of  morphine  should  be  reserved  for  the  last,  and  should  then  be  us4ed  as 
sparingly  as  possible,  and  should  be  replaced  by  cocaine  when  practicable. 
In  all  cases  where  hypodermatic  medication  is  employed  for  sciatic  neuritis 
the  injection  should  be  made  over  the  most  painful  spot,  at  a  depth  of  about 
two  inches,  and  never  into  the  nerve  itself.  Antipyrin,  antifebrin,  an<l 
phenacetin  should  bo  avoided  entirely,  if  possible.  Simple  acupuncture  in 
the  line  of  the  nerve  may  give  temporary  relief,  but  is  m  itseli  a  painful 
proceed i no;,  and  cannot  be  recommended. 

When  the  neuritis  is  subsiding  galvanism  may  be  cautiously  employed,  but 
probably  it.^^  chief  value  is  the  mental  effect  of  its  use  upon  the  patient.  If 
the  muscles  are  atrophic  or  flabby,  or  if  there  is  any  contracture,  massage 
proi)erly  used  is  exceedingly  valuable.     It  may  also  do  much  to  relieve  pain. 
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Nerve-stretching  has  done  good  in  some  cases.  It  may  be  recommended 
where  everything  else  has  failed ;  but  under  these  circumstances  it  too  is 
likely  to  fail.  It  acts  probably  by  (1)  breaking  up  adhesions,  (2)  enforcing 
rest,  (3)  as  a  counter-irritant. 

The  possibility  of  doing  good  by  constitutional  treatment  should  never  be 
lost  sight  of.  The  diet  should  be  carefully  studied  and  regulated.  In  rheu- 
matic eases  a  largely  meat  diet  should  be  used  if  the  patient  is  not  reduced 
in  weight.  Where  no  specific  disorder  of  nutrition  can  be  detected  a  tonic 
containing  wine,  quinine,  and  a  little  strychnine  may  be  advantageously 
used  for  a  considerable  period  of  time.  In  the  majority  of  cases  of  sciatic 
neuritis  the  treatment  outlined  is  of  material  benefit ;  only  in  rare  cases  is 
treatment  wholly  unsatisfactory. 

The  sacral  plexus  is  liable  to  suffer  from  various  forms  of  pelvic  disease, 
especially  pelvic  tumors  and  pelvic  cellulitis.  Rarely  the  plexus  suffers 
compression  during  delivery,  and  occasionally  it  is  the  seat  of  neuritis  in 
consequence  of  an  extension  of  inflammation  from  the  sciatic  nerve.  The 
plexus  is  said  to  be  the  occasional  seat  of  a  "  primary"  neuritis. 

The  symptoms  of  sciatic  plexus  disease  are  usually  at  first  irritative  in 
character  (pain,  panesthesia,  etc.)  ;  later  they  are  indicative  of  a  destruc- 
tion (anaesthesia,  paralysis,  atrophy).  The  precise  distribution  of  these 
symptoms  naturally  varies  in  different  cases,  smce  the  various  muscular  and 
sensory  distributions  of  the  different  elements  of  the  plexus  may  be  vari- 
ously and  very  unequally  affected.  The  manifestations  of  disease  of  the 
plexus  are  rarely  confined  to  the  distribution  of  any  single  nerve  arising 
from  it,  although  a  single  nerve  (as  the  anterior  crural)  may  for  a  time  be 
the  chief  or  exclusive  seat  of  the  symptoms.  Plexus  disease  is  almost  in- 
variably unilateral,  but  in  rare  cases  of  pressure-paralysis  it  is  bilateral.  In 
all  cases  where  plexus  disease  is  suspected  a  careful  rectal  exploration  is  of 
the  utmost  importance,  and  may  reveal  the  presence  of  a  pelvic  tumor,  an 
aneurism,  or  an  abscess  which  exerts  pressure  on  the  sacral  plexus. 

Paralysis  of  the  Sciatic  Nerve  causes  symptoms  which  vary  considerably 
with  the  seat  of  the  lesion.  Damage  to  tne  nerve  is  usually  below  the  upper 
third  of  the  thigh,  and,  if  severe,  gives  rise  to  paralysis  of  all  the  muscles 
below  the  knee,  and  ansesthesia  of  the  sole  and  outer  side  of  the  foot  and  the 
outer  side  of  the  leg.  The  gait  in  such  cases  is  much  like  that  observed  in 
many  cases  of  poliomyelitis  in  children.  If  the  lesion  is  above  the  middle 
third  of  the  thigh,  the  flexors  of  the  knee  and  extensors  of  the  hip  are  in- 
cluded in  the  paralysis.  The  sciatic  nerve  external  to  the  pelvis  may  be 
damaged  in  wounds  of  the  thigh,  by  disease  of  the  femur,  by  adjacent  tumors, 
and  occasionally  by  dislocation  of  the  hip.  The  nerve  is  often  the  seat  of 
primary  neuritis. 

Paralysis  of  the  External  Popliteal  (^Peroneal)  Nerve  causes  loss  of  power 
in  the  tibialis  anticus,  extensor  longus  digitorum,  extensor  brevis  digitorum, 
and  peronei,  in  coasecjuence  of  which  there  is  la<?s  of  flexion  of  the  ankle 
and  of  extension  in  the  first  phalanges  of  the  toes.  The  patient  in  such  cases 
has  "  drojvfoot,"  and  in  the  course  of  time  talipes  equinus  develoj)s.  In 
cases  of  severe  damage  to  the  nerve  there  is  anaesthesia  on  the  outer  half  of 
the  front  of  the  leg,  and  on  the  greater  part  of  the  back  of  the  foot.  The 
external  popliteal  ner\'e  is  very  superficial  in  its  course,  and  passes  over  the 
fibula.  It  is  consequently  exposed  to  all  kinds  of  injury  from  wounds,  from 
fracture  of  tlie  fibula,  from  pressure,  etc.  It  is  also  sometimes  the  seat  of 
primary'  neuritis. 

Paralyai.'*  of  the  Internal  Poplitexil  Nerve,  causes  loss  of  power  in  the  pos- 
terior tibial  group  of  muscles  (including  the  tibialis  posticus  and  i)opliteus) 
and  the  long  flexors  of  the  toes,  and  in  the  muscles  of  the  sole  of  the  f(K)t. 
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Extension  of  the  ankle-joint  is  impossible,  and  if  the  branch  to  the  popliteus 
is  involved  there  is  loss  of  inward  rotation  of  the  leg  when  it  is  flexed.  \Vhen 
the  damage  to  the  nerve  is  sufficiently  severe  to  cause  ansesthesia  there  is  lo« 
of  sensation  over  the  outer  part  and  posterior  aspect  of  the  lower  part  of  the 
leg  and  on  the  sole  of  the  foot.  The  posterior  tibial  nerve  is  rarely  injured 
except  in  fractures  of  both  bones  of  the  leg. 

The  branches  of  the  internal  popliteal  nerve,  the  external  and  internal 
plantar  nerves,  are  rarely  involved  alone. 

Paralysi4<  of  the  External  Plantar  Nerve  causes  loss  of  power  in  the  muscles 
of  the  little  toe,  the  flexor  accessorius,  the  interossei,  the  two  outer  lumbri- 
cales,  and  the  adductor  of  the  big  toe.  Certain  of  these  muscles  (lumbri- 
cales  and  interossei,  abductor  and  flexor  minimi  digiti)  flex  the  first  pha- 
langes, and  extend  the  second  and  third,  an  action  of  much  importance  in 
walking  in  the  propulsion  of  the  body  forward  just  before  the  foot  leaves  the 
ground.  The  loss  of  this  action  is  a  hindrance  in  walking,  as  is  the  later 
contracture  of  the  opponents  of  the  interossei,  which  leads  to  flexion  of  the 
second  and  third  pnalanges.  The  sensory  loss  in  cases  of  external  plantar 
paralysis  includes  the  skin  of  the  outer  half  of  the  sole  of  the  foot  ana  of  the 
little  toe,  and  that  of  the  adjacent  half  of  the  fourth  toe. 

Paralysis  of  the  Internal  Plantar  Nerve  causes  loss  of  power  in  the  short 
flexor  of  the  toes,  the  intrinsic  muscles  of  the  big  toe  (with  the  exception  of 
the  adductor),  and  of  the  inner  lumbricales.  It  gives  rise  also  to  anaesthesia 
on  the  inner  part  of  the  sole  of  the  foot  and  the  plantar  surface  of  the  three 
inner  toes  and  the  adjacent  half  of  the  fourth  toe. 

Paralysis  of  the  Siruill  Sciatic  Nerve  causes  paralysis  of  the  gluteus  maxi- 
mus,  with  consequent  interference  with  the  power  of  rising  from  a  seat  and 
loss  of  sensibility  in  an  area  of  variable  size  on  the  posterior  surface  of  the 
thigh.  The  small  sciatic  nerve  is  damaged  only  in  disease  of  the  sacral  plexus 
and  is  seldom  the  only  nerve  involved. 

Nkuraloias  Involving  Branches  of  the  Lumbar  and  Sacral 
Plexuses.  The  term  lumbo-ahdominal  neuralgia  has  been  applied  to  the 
neuralgic  pains  that  affect  the  lower  half  of  the  trunk.  The  conditi<m  is 
analogous  to  intercostal  neuralgia.  The  chief  painful  )>oint8  are  (1)  an  iliac 
point  near  the  middle  of  the  iliac  crest,  and  (2)  a  hypogastric  point  at  the 
lower  part  of  the  rectus.  Sometimes  in  the  male  there  is  a  scrotal  ]>oint  and 
in  the  female  a  labial  point.  The  pain  may  be  mistaken  for  a  girdle  pain 
when  the  affection  is  bilateral,  but  in  the  neuralgic  affection  the  pain  is 
changeable.  Neuralgic  pain  in  the  side  of  the  head  of  the  penis  is  not  verv 
uncommon  in  neurasthenics,  who  excrete  a  large  excess  of  uric  acid.  Sucli 
pain  is  also  thought  to  result  from  masturbation.  In  women  lumbo-abdomi- 
nal  neuralgia  is  sometimes  due  to  pelvic  disease,  habitual  constipation,  or 
straining  at  stool.  It  is  much  rarer  than  myalgic  affections  of  the  same 
region. 

Crural  Neuralgia,  in  which  the  pain  involves  the  anterior  aspect  of  the 
thigh,  is  a  rare  form.  It  is  usually  secondary  to  sciatic  neuritis  or  to  a  lesion 
of  the  lumbar  plexus. 

In  Plantar  N^euralgia  the  pain  is  limited  to  the  plantar  region.  It  is  usu- 
ally associated  with  panesthesiie  of  the  same  region,  and  appears  to  be  due 
in  some  cases  to  slight  neuritis.  The  pain  of  flat-foot  must  be  borne  in  mind 
in  this  connection. 

Metatari^nl  Neuralgia,  or  Morton^s  Affection  of  the  Foot,  is  a  not  ver}'  un- 
common (lisciu^e  of  the  foot  which  has  usually  been  classed  among  the  ill- 
defined  hysterical  or  nervous  disorders  or  among  the  manifestations  of  gout. 
The  pain  is  located  at  the  base  of  the  fourth  toe  and  may  extend  up  the  leg. 
It  may  l)e  dull,  throbbing,  or  lancinating.  Usually  it  is  spasmodic  Some- 
times the  severity  of  the  j)ain  interferes  with  walking  for  a  few  minutes. 
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The  pain  is  usually  not  severe  at  night.  It  is  increased  by  pressure  over 
the  head  of  the  metatarsal  bone.  The  trouble  is  often  brought  on  by  ill- 
fitting  shoes.  It  occurs  especially  in  women  and  fr^uently  in  those  whose 
general  health  or  nervous  tone  is  somewhat  impaired.  The  pain  seems  to  be  due 
to  a  neuritis  of  phalangeal  branches  from  compression  by  the  head  of  the  fifth 
metatarsal  bone.  Pain  of  similar  origin  may  occur  at  tne  base  of  the  second 
toe.  In  cases  of  moderate  severity  and  subacute  course  the  pain  may  be  re- 
lieved by  avoiding  all  lateral  pressure  upon  the  toes.  A  specially  con- 
structed shoe  with  a  broad  sole  must  be  worn  and  walking  may  oe  restricted 
for  a  time.  In  very  severe  intractable  cases  the  excision  of  the  head  of  the 
fourth  metatarsal  bone  is  necessary. 

Prognosis  and  Treatment  of  Paralyses  of  the  Spinal  Nerves.  It  is  conve- 
nient for  reference  to  group  together  the  chief  practical  facts  relating  to  the 
prognosis  and  treatment  oi  paralyses  of  the  spinal  nerves.  In  what  follows 
the  term  paralysis  is  used  to  include  disturbance  or  loss  of  the  sensory  as  well 
as  the  motor  functions  of  nerves. 

Many  elements  enter  into  the  prognosis  of  lesions  of  the  spinal  nerves,  the 
degree  of  damage  to  the  nerve-elements,  the  character  of  tnis  damage,  the 
presence  or  absence  of  infection,  the  age  of  the  patient,  the  general  health, 
and  the  duration  of  the  paralysis.  Where  the  paralysis  is  due  to  pressure 
which  has  been  gradually  exerted,  as  by  an  exostosis,  or  tumor,  or  cicatrix, 
or  aneurism,  the  outlook  depends  on  the  ability  to  remove  this  cause  of 
])res8ure.  There  is  a  fair  prospect  of  improvement  in  function  even  where 
pressure  sufficient  to  cause  paralysis  has  lasted  a  year,  if  the  pressure  can  be 
removed.  In  the  paralysis  that  results  from  neuritis,  the  intensity  and  acute- 
ness  of  the  symptoms  and  the  degree  of  degeneration  as  shown  by  the  elec- 
trical changes  are  the  chief  guides  to  prognosis.  If  there  is  complete  loss  of 
power  and  entire  loss  of  fanulic  irritability  in  the  muscles  at  the  end  of  two 
or  three  weeks,  there  will  probably  be  little  recovery  of  power  for  several 
months,  and  many  months  will  certainly  elapse  before  power  begins  to  re- 
turn if  complete  degeneration  (as  shown  by  the  presence  of  complete  R.D.) 
has  occurred,  however  slowly.  Whatever  the  origin  of  the  neuritis  that 
causes  the  paralysis,  pain  is  apt  to  endure  after  the  return  of  power,  and  this 
Ls  especially  true  of  persons  in  the  second  half  of  life  or  feeble  vitality.  Neu- 
ritis of  infectious  origin  is  particularly  apt  to  cause  persistent  symptoms ;  the 
outlook  is  worse  in  suppurative  neuritis.  In  traumatic  neuritis  the  prog- 
nosis is  probably  better,  as  a  rule,  than  in  other  forms  causing  the  same  de- 
gree of  change  in  electrical  irritability. 

In  cases  of  peripheral  paralysis  of  acute  development  (acute  neuritis,  com- 
pression, partial  section,  or  laceration)  no  opinion  as  to  the  outlook  can  be 
given  until  the  lapse  of  one  or  two  weeks  if  the  paralysis  be  complete  or  con- 
siderable in  degree.  If  the  muscles  have  lost  their  irritability  to  faradism 
by  the  end  of  a  week  or  ten  days,  considerable  atrophy  will  follow  and  there 
will  probably  be  little  recovery  in  power  until  six  or  eight  months  have 
passed.  If  complete  faradic  loss  occurs,  but  only  after  the  lapse  of  two  or 
three  weeks  or  a  month,  there  will  be  leas  atrophy  and  earlier  recovery  of 
power,  but  there  will  be  paralysis  for  several  months.  Where  there  is  merely 
a  moderate  diminution  of  faradic  irritability  or  no  loss  whatever,  recovery  of 
power  will  begin  in  the  course  of  a  few  weeks  or  months.  The  possibility  of 
'<ome  recovery  in  power  is  not  gone  until  there  is  complete  loss  of  irritability 
to  both  faradism  and  galvanism  in  the  muscles,  and  if  there  is  no  return  of 
faradic  irritability  in  the  muscles  at  the  end  of  a  year,  and  their  atrophy 
has  been  rapid  and  great,  only  slight  improvement,  at  best,  will  occur.  Some 
return  of  faradic  irritability  in  the  paralyzed  muscles  is  usually  to  be  looked 
for  before  recovery  of  power,  but  at  times  there  is  some  motor  recovery,  while 
faradism  is  still  incapable  (in  ordinary  strength)  of  exciting  contraction. 
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Occasionally  the  return  of  faradic  irritability  is  not  followed  by  any  distinct 
improvement  in  motor  power.  Musculo-spiral  pressure-paralyses  are  fre- 
quently of  very  short  duration,  with  little  or  no  change  in  the  electrical  irri- 
tability of  the  paretic  muscles ;  recovery  sufficient  to  enable  a  laboring  man 
to  return  to  his  occupation  often  occurs  in  ten  days  or  two  weeks.  A  slug- 
gish, labored  contraction  of  the  muscles  to  faradism  or  galvanism  is  always  to 
be  regarded  as  evidence  of  some  degeneration  in  a  nerve,  but  it  must  be  re- 
membered that  in  muscles  (like  the  gluteus  maximus)  with  coarse  fibres  there 
may  normally  be  some  sluggishness.  When  a  nerve  has  been  divided,  with 
or  without  loss  of  substance,  the  prognosis  depends  largely  upon  the  use  of 
appropriate  surgical  treatment,  although  there  are  exceptional  cases  in  which 
the  nerve-ends  have  reunited  spontaneously  with  recovery  of  function.  The 
primary  nerve-sutures  should  be  employed  whenever  a  nerve  is  completely  or 
partially  severed.  By  this  means  the  conditions  are  rendered  favorable  for 
the  rapid  regeneration  of  the  nerve-fibres.  Union  of  the  divided  ends  by 
first  intention  rarely  occurs,  but  union  in  the  course  of  a  few  days  may  be 
expected.  A  restoration  of  function  occurs  in  a  large  majority  of  cases. 
Motion  usually  returns  in  cases  of  simple  section,  in  the  course  of  three  or 
four  months.  Sensibility  often  returns  much  earlier,  and  may  indeed  be  re- 
established in  the  course  of  a  few  days,  but  this  is  exceptional  and  sometimei« 
temporary.  Slight  permanent  defects  in  sensibility  are  not  rare  and  there 
may  be  some  stiffness  of  movement.  The  return  of  touch,  pain,  and  tem- 
perature sense  makes  a  return  of  motor  power  very  probable.  In  some  case* 
the  return  of  motion  is  very  slow,  but  improvement  may  occur  up  to  three  or 
four  years.  The  loss  of  a  small  amount  of  nerve-substance  (say  1  ccm.) 
makes  little  difference  in  the  prognosis.  The  success  of  primary  suture  is 
considerably  influenced  by  the  age  factor,  the  chances  of  recovery  of  func- 
tion being  far  better  in  the  young  (especially  children )  than  in  those  over 
fifty.  Warm  weather  is  also  distinctly  more  favorable  than  cold.  There 
seems  to  be  a  difference  in  the  inherent  powers  of  different  ner\'es  to  func- 
tionate anew.  Recovery  is  most  rapid  in  the  musculo-spiral,  rapid,  but  le*» 
so,  in  the  median,  and  comparatively  slow  in  the  ulnar,  in  which  motion 
probably  never  returns  before  sensation  (Bowlby).  If  primary  suture  faiL*, 
the  nerve  should  be  re-examined,  freed  from  scars,  and  stretched.  The  sec- 
ondary suture  gives  less  satisfactory  results  than  the  primary  suture,  but  its 
results  are  nevertheless  surprisingly  good.  If  a  secondar}'  suture  is  done 
aft«r  the  lapse  of  two  years,  the  best  that  can  be  hoped  for  is  a  partial  restora- 
tion of  function,  but  where  the  o[)eration  is  done  in  the  course  of  a  vear  i-e- 
covery  is  often  complete  and  a  considerable  restoration  of  function  can 
generally  be  counted  upon.  Motion  may  return  at  any  time  from  six 
months  to  two  years.  Greatly  atrophied  muscles  may  regain  their  original 
bulk  in  the  course  of  time.  Sensation  may  return  much  earlier,  but  such 
early  recovery  may  be  temporary.  The  prognosis  is  rendered  considerably 
worse  in  all  cases  of  nerve-suture  where  the  nerve  wound  has  been  infected. 
In  all  cases  of  motor  ]>araly8is  from  nerve  injury  of  any  kind  electricity 
should  be  employed.  The  affected  muscles  should  be  stroked  for  at  least 
five  minutes  three  times  weekly  with  the  negative  electroile  of  a  galvanic 
battery,  the  weake^st  current  being  used  that  will  produce  a  fair  contraction. 
There  is  no  doubt  tliat  the  pro[)er  use  of  galvanism  hastens  recover}'  from 
many  cases  of  pressure-paralysis,  and  it  is  likely  that  it  exerts  a  favorable  in- 
fluence in  the  recovery  of  paralysis  of  other  origin.  Massage  is  of  much 
value  in  preventing  the  occurrence  of  contractures  and  in  reducing  those 
that  have  arisen.  The  immersion  of  the  paralyzed  muscles  twice  daily  in 
warm  water  for  ten  or  fifteen  minutes  also  aids  in  preventing  contractures. 
Careful  attention  to  the  general  health  probably  influences,  in  some  degree, 
the  favorable  progress  of  all  forms  of  peripheral  paralysis. 
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DISEASES  OF  THE  MUSCLES. 


By  GEORGE  W.  JACOBY,  M.D. 


SUBACUTE  PROGRBSSIVB  POLYMYOSITIS. 

In  marked  contrast  to  the  attention  and  study  which  have  been  bestowed 
upon  the  chronic  forms  of  the  affections  localized  primarily  in  the  muscles, 
stands  the  neglect  with  which  the  acute  and  subacute  disorders,  particularly 
the  inflammatory  ones,  have  been  treated.  A  priori,  it  should  oe  supposed 
that  inflammation  of  muscles  (myositis)  would  occur  as  easily  and  as  fre- 
quentlv  as  inflammation  in  other  tissues,  but  as  a  matter  fact  the  occurrence 
of  such  muscular  inflammation  was  universally  believed  to  be  impossible, 
until  Virchow  proved  the  untenability  of  such  an  opinion. 

Even  to-day  many  observers  do  not  admit  the  existence  of  a  primary 
myositis.  This  is  no  doubt  due  to  the  rarity  of  its  occurrence,  so  that  while 
inflammation  of  muscles  due  to  operative  measures,  to  traumatisms  of  varied 
nature,  or  to  propagation  of  the  inflammatory  process  from  neighboring  parts 
is  frequently  encountered,  a  purely  primary  myositis  is  not  often  observed. 
Slight  forms  are  apt  to  be  overlooked  and  the  severe  forms  are  actually  of 
so  mfrequent  occurrence  that  when  they  are  encountered  a  disagreement  of 
opinion  concerning  the  diagnosis  and  character  of  the  affection  is  not  sur- 
prising. 

Primary  acute  or  subacute  polymyositis  is  a  disease  so  rarely  observed, 
that  altogether,  including  several  doubtful  ones,  only  21  cases  have  thus  far 
been  described.  These  cases  all  show  the  existence  or  an  acute  inflammation, 
rapidly  and  successfully  affecting  nearly  all  of  the  voluntary  muscles,  char- 
acterized chiefly  by  pain  and  swelling,  and  ending  in  death  in  more  or  less 
short  period  of  time,  or  exceptionally  in  recovery  after  a  prolonged  period 
of  illneas. 

As  representative  of  a  typical  myositis  we  may  take  the  inflammation 
occurring  in  the  course  of  trichinosis,  and  although  this  myositis  is  a  secondary 
one,  due  to  the  inflammatory  reaction  produced  by  the  trichina,  it  cannot 
be  a  question  of  doubt  that  many  other  noxious  influences  may  produce  such 
results,  and  that  clinically  they  can  be  differentiated  from  one  another  only 
with  difficulty.  Hence,  every  primary  polymyositis,  due  to  whatsoever 
cause,  will  necessarily  present  clinical  symptoms  closely  analogous  to  those 
encountered  in  trichinosis. 

Of  the  etiology  of  primary  polymyositis  we  know  very  little.  Age  and 
sex  seem  to  be  unimportant  factors  in  the  production  of  the  disease,  although 
of  the  published  cases  two-thirds  occurred  in  males.  The  affection  may  occur 
at  all  ages.  No  cases  have  been  observed  in  childhood  ;  the  youngest  patient 
aflflicted  was  seventeen  years,  and  the  oldest  seventy  years  of  age.  Of  the 
cases  here  referred  to,  2  occurred  in  patients  under  20,  5  in  the  second 
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decade  of  life,  4  in  the  third,  2  in  the  fourth,  3  in  the  fifth,  3  in  the  sixth, 
and  in  2  cases  the  age  is  not  given. 

Occupation,  or  the  influence  of  cold  and  muscular  over-exertion  do  not 
seem  to  be  etiologically  important.  Even  of  those  influences  which  are 
active  in  the  production  of  multiple  neuritis,  with  which  this  disease  may  be 
combined,  particularly  alcohol,  the  same  may  be  said.  Strumpell  has  paid 
particular  attention  to  the  possible  influence  of  tuberculosis  as  a  causal  fSEU> 
tor  without  arriving  at  any  definite  results.  In  three  autopsies  a  tubercular 
process  of  one*pulmonary  apex  was  found,  but  it  is  probable  that  this  was  acci- 
dental and  not  causative. 

Symptomatology  and  Coarse.  The  onset  of  the  disease  is  usually  a  gradual 
one,  characterized  by  general  disorder.  Occasionally  the  trouble  begins 
acutely  without  any  prodromal  symptoms.  These  symptoms  when  they  are 
present  consist  in  a  feeling  of  malaise  and  fatigue ;  the  appetite  is  disordered, 
and  dizziness  and  headache  are  complained  of.  Gastric  symptoms,  nausea 
and  vomiting,  have  been  noted  in  a  few  cases,  but  in  no  case  was  the  advent 
of  the  disease  heralded  by  a  chill  and  sudden  rise  in  temperature  as  is  the 
case  in  acute  infections. 

Together  with  these  general  symptoms  or  within  a  few  days,  the  local 
symptoms  which  characterize  the  disease  make  their  appearance.  These  at 
first  are  purely  subjective,  and  consist  in  pains  in  the  extremities,  back,  and 
loins.  These  pains  as  they  increase  in  severity  are  accompanied  by  com- 
plaints of  tension  and  cramps  in  the  muscles.  Objective  symptoms  soon 
manifest  themselves,  and  locomotion  becomes  more  and  more  difficult ;  finally 
the  patient  is  obliged  to  take  to  bed  where  a  condition  of  utter  helplessness 
speedily  supervenes. 

The  muscles  become  affected  in  a  certain  sequence,  those  of  the  extremities 
being  first  involved  and  at  a  later  period  those  of  the  trunk.  Mobility  is 
impeded  in  accordance  with  the  distribution  of  the  muscular  affection.  Of 
the  extremities,  the  more  distal  parts  retain  their  mobility  longer  than  the 
proximal  ones.  After  the  tnmk  muscles  the  abdominal  muscles  and  those 
of  the  neck  become  implicated. 

About  this  time  the  intercostals  are  attacked,  with  the  effect  of  rendering  res- 
piration markedly  diaphragmatic ;  finally  the  muscles  of  deglutition  become 
mvolved  and  death  is  generally  due  to  combined  disease  of  these  and  the  re- 
spiratory muscles.  In  the  terminal  stage  of  severe  cases  the  muscles  of  the 
head  and  even  those  of  the  tongue  and  pharynx  are  affected.  Speech  thus 
becomes  indistinct  and  there  is  difficulty  in  protruding  the  tongue  or  even  in 
raising  it. 

The  subjective  symptoms  in  a  developed  case,  therefore,  are  chiefly  pain 
and  disorder  of  voluntary  motion,  but  an  examination  at  once  demonstrates 
the  presence  of  other  symptoms.  Most  marked  and  at  once  noticed  is  the 
painfulness  of  the  aflfectea  muscles  to  pressure  or  to  manipulations  of  any 
kind. 

Inspection  shows  that  the  limbs  have  lost  their  marked  contours,  so  that 
they  seem  to  consist  of  a  single  mass,  the  boundaries  of  the  individual  mus- 
cles being  obliterated.  These  also  are  swollen  and  increased  in  size,  but  this 
swelling  is  lost  amid  the  general  cedematous  infiltration  of  the  skin  and  other 
soft  tissues.  To  palpation  the  muscles  show  a  different  consistency  in  differ- 
ent parts  and  at  different  times,  being  hard  and  distended,  soft  and  doughy, 
and  even  simulating  fluctuation.  This  cedematous  swelling  of  the  skin,  which 
does  not  pit  upon  pressure,  and  is  certainly  also  of  an  inflammatory  nature, 
seems  to  follow  the  afl^ected  muscles  as  to  time  and  place  of  its  appearance, 
there  always  being  more  oedema  over  those  parts  in  which  the  muscles  are 
most  affected.     Thus  also  the  skin  of  the  proximal  parts  of  the  extremities 
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?hows  more  oedema  than  that  of  xthe  distal  parts,  and  the  hands  and  feet  are 
usually  free.  The  face,  while  it  may  show  slight  oedema  generally,  is  not  thus 
affected.  Later,  an  approximation  of  the  attachment-ends  of  the  muscles 
takes  place,  so  that  the  tendons  stand  out  hard  and  unyielding,  and  persis- 
tent flexion  of  the  leg  upon  the  thigh  and  of  the  forearm  upon  the  upper 
ami  may  result.  In  many  cases  atrophy  of  certain  muscles  sets  in  during 
the  progress  of  the  case.  Thus  the  vasti,  the  deltoids,  the  trapezii,  and  the 
small  muscles  of  the  hand  were  markedly  atrophied  in  a  case  described  by  me. 

The  oedematous  skin,  wherever  it  is  seen,  at  some  stage  of  the  disease 
shows  a  marked  and  peculiar  redness  which  seems  to  be  characteristic  of 
polymyositis.  The  nearest  approach  to  a  description  of  this  redness  is  to 
say  that  it  resembles  that  seen  in  erysipelas,  so  that  on  account  of  the 
accompanying  oedema  it  may  easily  be  mistaken  for  this  disease.  Sometimes 
the  redness  is  more  erythematous  in  nature,  and  it  is  probable  that  in  some 
cases  the  skin  affection  is  still  different  from  that  just  described,  for  it  has 
been  sjwken  of  as  "spotted  redness,"  roseola-like  eruption,  urticaria-like,  etc. 

In  addition  to  this  eruption,  subcutaneous  capillary  hemorrhages  along  the 
borders  of  the  disordered  territories  are  of  not  unusual  occurrence. 

It  has  been  claimed  that  the  affection  may  take  an  abortive  course,  simu- 
lating puqnira.  It  seems  to  me  to  be  doubtful  whether  such  is  ever  the  fact, 
and  I  am  not  prepared  to  accept  the  case  upon  which  this  statement  was 
based  as  a  genuine  one.  A  tendency  to  profuse  perspiration  is  also  notice- 
able, and  is  to  a  certain  extent  characteristic,  if  not  of  polymyositis,  at  any 
rate  of  a  severe  acute  affection  of  the  muscles. 

Nervous  symptoms  of  a  marked  kind,  such  as  we  would  expect  to  find 
on  account  of  the  clinical  relationship  between  polymyositis  and  polyneuritis, 
are  not  present. 

In  consequence  of  the  great  tenderness  of  the  muscles,  it  is  difficult  to  de- 
cide whether  the  ner\'es  are  painful  to  pressure  or  not.  I  have  paid  particu- 
lar attention  to  this  point,  and  am  sure  that  the  nerve-trunks  are  not  any 
more  sensitive  than  is  normally  the  case.  Disorders  of  sensation  of  any  de- 
cided character  are  not  present  in  the  pure  uncomplicated  cases.  Mechanical 
excitabilitv  of  the  affected  muscles  is  certainly  not  increased,  perhaps  even 
(liniinishea.     Fibrillary  twitchings  do  not  occur. 

The  sui)erficial  reflexes  are  all  present.  The  condition  of  the  deep  reflexes 
will  depend  upon  the  greater  or  less  affection  of  the  muscles,  so  that  the  tendon 
reflexes,  which  in  the  beginning  of  the  disease  are  normal,  will  disappear  as 
the  disorder  ])rogresses.  Hence,  in  one  and  the  same  case  we  may  at  diflTer- 
ent  stages  of  the  disease  find  the  tendon  reflexes  normal,  diminished,  or  ab- 
sent.    There  is  no  valid  reason  why  they  should  ever  be  increased. 

On  account  of  the  pain  produced  by  all  manipulations  it  is  difficult  to 
make  a  careful  electrical  examination,  but  it  is  fairly  certain  that  the  elec- 
trical reactions  correspond  to  what  we  would  ci  priori  assume  to  he  the 
case,  which  is  that  the  muscles  gradually  show  diminution  and  finally  aboli- 
tion of  electrical  excitability.  It  is  probable  that  in  the  early  stages  of  the 
disease  (lualitative  changes  will  also  be  found. 

Brain  symptoms  are  not  present,  and  consciousness  is  retained  throughout. 
The  headache,  dizziness,  and  insomnia  which  are  present  are  due  to  the  same 
causes  which  produce  such  symptoms  in  other  acute  febrile  diseases.  Of  the 
other  organs  the  spleen  is  markedly  implicated,  and  in  cases  taking  an  acute 
course  it  will  be  found  distinctly  swollen. 

As  pure  complications,  but  having  great  imjwrt  upon  the  course  of  the 
disease,  we  must  regard  the  broncnitis  and  pneumonia,  which  frequently 
sui)ervene.  The  paralysis  of  the  soft  j)alate  and  ])haryngeal  muscles  makes 
it  easy  for  mucus  and  particles  of  food  to  he  aspirated  into  the  larynx  and 
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broncliioles.  Thus  we  find  thnt  bronchitis  and  brODcho-pneiimonia  consti- 
tute the  direct  cauee  of  death  iu  the  majority  of  cases.  The  temperature,  a» 
well  as  the  pulse,  is  increased  in  all  instances,  independeutly  of  any  compli- 
cation. The  e(niriK  of  the  disease  varies  greatly,  and  in  considering  this  we 
muBl  be  (»reful  to  semrale  the  acute  from  the  chronic  cases,  and  those  which 
end  fatally  from  the  lighter  cases,  which  may  end  in  recovery. 

The  duration  in  the  fatal  eases  has  averaeed  from  six  weeks  to  tliree 
mouths.  The  longest  period  after  which  deatn  hae  occurred  has  been  six- 
teen months.  Of  the  cases  which  ended  in  recover;,  one  lasted  only  aeven 
days  and  one  for  two  and  a  tjuarter  years.  In  the  eubacute  anH  more 
chronic  cases  the  course  is  not  one  of  constant  progress,  but  reniisnons  occur 
which  are  apt  to  deceive  the  obser^-er  as  to  the  further  progress  of  the  disease. 

Pathology  and  Moibid  Anatomy.  X''\wn  post-mortem  examination  the  dis- 
eased muscles  i^eem  swollen  in  tolo,  and  snow  a  distincllv  spotted  appear* 
auce,  pale  gray  spots  alternating  with  dark  red  places.  The  muscle  is  ofleii 
very  friable  and  easily  torn. 

Microscopical  examination  shows  that  marked  changes  have  taken  pla** 
in  the  muscular  fibres  and  also  iu  the  interstitial  connective  liMue,  These 
changes  are  the  anatomical  expression  of  destruction  of  the  fibres.  The 
changes  in  the  interstitial  connective  tissue  are  marked,  and  plainly  show  the 
acute  inflammatory  nature  of  the  process. 

The  perimysium  is  augmented,  has  become  myxomatous  or  ttbrons  in 
structure,  contains  fat  globules,  and  iu  single  parts  shows  waxy  degeneration . 


I 


obllqug  aectioDt.    , 


I  partlr  mnivetu.  p>ttly  lUgbitj 

erotit  cspillarlet,    X.  !f.  Nuclsi. 
raij  dcgenerulon.  holdliut  thnc 

»■!)' ae^BDermtlon.   Jf.  F.  Miaol* 


van.   jV.  .tr.  Muscle  fli 

S.  P.  B.  PcrlmyiluD 

It  peiipbety  ormiude,  IT,  Miuclu  flbrelo 
rnnoptumic  bodlea.  M.  W.  Clutter  of  merlullaij  coriiUBelH  In 
Dbre  Id  nttxy.  piwribly  camUunl  wllb  fatty  degcnemUon. 
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are  atTected.    These  affected  fihrts  are  eithej-  transformed  into  an  appBTCully 
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lioinogeueous  or  into  a  waxy  niaes.  Partly  homogeneous  and  partly  waxy 
fibres  are  not  unuoninion.  The  nuclei  are  markedly  increased  in  number, 
not  only  at  the  periphery,  but  are  also  found  geattered  throughout  the  bod}- 
of  the  muscle;  indeed,  there  may  be  so  great  an  increase  of  uuotei  that  the 
fibres  assume  the  aspect  of  a  so-called  giant  cell,  the  regular  arrangement  of 
the  sarcoua  elements  being  lost  and  the  granulations  having  berame  irregu- 
lar. In  this  case  the  sarcolerama  sheath  is  still  present,  and  the  boundarj- 
of  each  muscle  fibre  is  clearly  defined ;  iu  other  parts  c«n  be  seen  how  the 
muscle  fibre  breaks  np  into  a  numl>er  of  indifierent  corpuscles,  losing  it*  dis- 
tinct boundary  and  blending  with  the  perimysium,  so  that  no  line  of  deJuar- 
cation  can  be  drawn  between  the  two.  We  can  clearly  see  how  the  original 
muscle  tissue  loses  its  specific  structure  and  becomes  transformed  into  con- 
nective tissue.  The  muscle  fibre  is  not  from  the  start  affected  in  its  entirety 
hv  the  myositic  process,  but  the  various  parts  are  attacked  progressively. 
This  is  shown  by  the  presence  of  muscular  fibres,  which  in  part  are  un- 
changed, but  in  part  are  transformed  into  a  coarsely  granular  mass,  the  sar- 
colemma  still  bein^  present.  Ail  in  all,  then,  we  clearly  have  a  hjiwqilastic 
perimyositis,  toother  with  a  parenchymatous  myositis. 

The  terminations  of  this  myositic  process  are  either,  as  already  indicated, 
transformation  of  the  contractile  matter  into  connective  tissue  itr  fattv  and 


sou.  F.  1.  MiiKle  Qbre.  wllh  cunLiaL  iiuclrl,  f.  2.  Miucle  Hlire.  w!ib  aug- 
meaied  pertphenl  QUi^Lei.tliovItigliullcaUoii  of  breaking  up  [alo  muscle  ttUU3.  F  i.  Miucteflbie. 
boldlng  Hts  ceotnkl  noclel.  oarh  one  cnrtvipondlDg  U)  a  Eauwle  plate,  ibe  whole  rewmbllng  a  mye- 
loplu;  tbe  ureoiu  elBTnenU  eiilir)t«l  anil  crouiled.  P.  t.  Uuxle  llbre  Inniilbnneil  to  a  cieat 
extent  Inlo  jiarlly  nUEtealrd.  partly  non- nucleated  protopbum.  P.  I,  rerlmystuia  tnteniuui  almnil 
unchaoged. 

waxy  degeneration.  The  tatter  termination  is  undoubtedly  the  most  com- 
mon. All  tlie  chants  which  the  muscles  undergo  may  be  clearly  followeil 
upon  the  accompanying  cuts. 

The  nen'e  fibres  in  all  gjjecimens  which  I  have  examined  were  also  the 
scat  of  iin  iiiflammatt)ry  process,  but  the  large  number  of  normal  fibres  pres- 
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enl  couviucee  ine  that  the  process  in  ihe  neires  is  entirely  ivcanA&iy  i<>  thnt 
iu  Ihe  inuwlea.  Brain,  sjiiflal  conl,  ajid  peripheral  nerve  trunks  are  norutnl. 
Microscopically,  also,  it  has  been  noted  that  even  tho§e  muscles  appear  dis- 
eased which,  macroscopically,  eeeni  Ui  be  normal,  thus  corrobomiing  the 
clinical  symptoms  which  point  to  an  involvement  of  the  entire  mnscnlar 
system, 

A»  repards  the  pathogeny  of  the  disease  we  know  very  little ;  still  it  eeemn 
probable  that  the  trouble  is  an  infectious  one,  and  that,  as  Strtimpell  lia'* 
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jiuggeHtcd.  the  action  of  this  infection  is  not  suecitically  local  (muscular),  bull 
that  by  its  a^ncy  imisous  have  been  introduced  into  the  cin-iilation  and  I 
ihus  brought  into  conta^^'t  with  all  the  tissues,  of  which  in  this  case  the  mu*-l 
cular  oneii  are  alone  susceptible  to  its  noxioufi  influence.  Whether  thnafl 
ca»eH  t>ear  any  relationship  to  the  chronic  forms  of  primary  progrewive 
I'ular  atrophv  is  a  question  which  cannot  yet  be  answered.  It  seems  lo  i 
<iuite  pusBibfe  that  some  cases  of  primary  dystrophy  may  W  the  outcome  of  J 
light  case!'  of  polymyotiitis.  If  this  is  so,  then  we  would  not  be  wrong  in  ■ 
looking  uptm  these   cases  as  closely  allied,  pathogen etically,  to  cases  of  pri-1 


ai'uiur  atrophy. 

lais.     The  diagno»is,  hearing  ii 


Diagnosis.     The  diagnosis,  bearing  in  mind  the  marked  clinical  symplooii,  1 
:  be  a  difficult  one.     The  main  dithcultie«  will  arise  iu  maLingal 
•litrcreiitiul  diagnosis  Iwtweeii  {>olymyn«i(is  and  trichinosis,  but  the  marked  J 
giiKlric  and  intestinal  troubles,  the  early  occurrence  of  facial  (edtuna  and  u" 
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ptUDS  iu  the  region  of  the  ocular  aud  laryDgeal  Diusclee,  as  well  as  the  iiii|ili- 
cation  of  the  mu»eles  of  mastication,  should  direct  our  attention  to  t.richiDo^i^ 
rather  than  to  polymyositis.  The  exposure  to  iriehinosii-  invasion  is,  of 
course,  most  important. 


LongilniliDal HclloD.  v  SDO.  F.E.  l^rimfiliiiiKixteniuui, broadened, oomposednfcoanebuDdJet 
at  flbrouB  coiinectlvG  llnue  tnt\f  vuculitrlied.  P.  I,  PerlmyiluQi  (niernum,  mntlbniied  Into 
laOmninuU)!?  or  mediillaTT  corpiuclea.  I,  I,  tiroupi  of  InammmBtorr  corpiuclee,  obrtouslf  Arisen 
Itom  previous  eotilncUle  tlnae.  N.  Kuclalol  inBainniaUiiycorpuiclt!!!  imbedded  In  miucte  tlnue. 
C.  I,  Clutten  n(  liillamnwtory  corpusctM  Inba]'-11ke  ezcavslioos  or  tbe  contncUle  Usne,  In  pari 
■piDd1e«tiiiped,  la  iratisitton  [o  Ilbroiu  coonectlTe  tlMue;  tbe  medullary  tlnue  invenied  by  a 
large,  probably  nvwly-rarmed  capillary  bloodTCael. 

Agaiu8t  a  multiple  neuritis  and  in  favor  of  myoeitia  we  must  regard  the 
loctilization  of  pain  to  tbe  muscles  themselves,  the  occurrenct^  of  marked 
cederaa,  and  the  inipticatioD  of  the  skin  in  the  iuflammatoty  (irottSB,  together 
with  the  absence  of  extended  disturbances  of  sensation. 

It  must  not  be  forgotten  that  in  some  cases  an  a^ociation  of  the  two  affec- 
tions may  occur. 

Prognosis.  The  prognosis  of  the  alfection  is  a  very  dubious  one;  of  the 
twenty-one  publislied  cases,  inchi ding  those  in  which  the  diagnosis  is  doulit- 
fiil,  only  nine  ejided  in  recovery.  Recover)',  when  it  oecura,  takes  place 
gradually,  and  is  verv  much  retarded.  In  only  one  of  the  non-fatat  oases 
were  the  muscleB  of  deglutition  and  respiration  affected,  while  in  nearly  all 
i>f  the  fatal  ones  this  was  the  case.  It  is  thus  clear  tliat  such  a  conipUwtion 
is  one  which  renders  tbe  prognosis  absolutely  bad. 

Treatment.  Treatment  of  all  kinds  does  not  appear  to  exercise  any  influ- 
ence upon  the  wursc  of  the  disease.  Medication  will,  therefore,  neeeesimly 
he  restrictcil  to  an  alleviation  of  symptoms.  Salicylate  of  sodium,  eolchicum, 
and  antipyrin  may  be  tried  earlv  in  the  disease  and  some  relief  from  imiu 
and  general  malaise  obtained.  When  the  pains  are  most  severe  morpnine 
seems  to  be  the  only  remedy  which  will  alleviate  the  sufferings  of  the  patient. 

Prolonged  hot  baths,  or  the  envelopment  of  tbe  limbs  in  hot  cloths,  are 
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gratefully  received  by  the  patient,  up  to  such  a  time  when  even'  movement 
is  avoided  on  account  of  the  pain  thereby  produced. 

All  mechanical  remedies,  as  m&ssage  and  electricity,  are  absolutely  contra- 
indicated  while  symptoms  of  progression  are  present. 


THE  PROGRESSIVE  MUSCULAR  DYSTROPHIBS. 

The  above  <lesignation  has  been  given  to  progressive  muscular  atrophy  not 
due  to  disea-se  of  the  spinal  cord  or  i)eripheral  nerves.  The  disease  is  located 
ex(*lusively  in  the  muscles  themselves,  and  leads  to  marked  atrophy  and  ootTO- 
sponding  impairment  of  function.  To  Erb  distinctly  belongs  the  cvadit  of 
creating  a  clear  division  between  the  spinal  and  myopathic  forms  of  pvogm- 
sive  muscular  atrophy. 

The  clinical  distinctions  between  these  two  forms  are  mainly  that  in  the 
myopathic  forms  young  })ersons,  often  children,  are  the  subiects,  and  fliat 
several  members  of  the  same  family  are  frequently  attacked,  while  in  the 
spinal  forms  the  reverse  Ls  the  case. 

It  seeuLs  probable  that  the  affection  is  a  congenital  one,  that  b  to  eay,  that 
it  is  <lue  to  the  subsiKpient  development  of  a  faulty  embryonal  dispositHm  of 
the  muscular  tissue. 

In  some  cases  this  faulty  disposition  shows  itself  by  a  gradual  disappear- 
anee  of  the  muscular  fibres,  due  to  a  sim])le  defect  in  their  growth,  in  othen 
there  Ls  in  addition  to  this  an  increase  of  connective  tissue  with  or  withoQt 
the  formation  of  fat.  All  of  these  cases  show  loss  of  muscular  power  eone- 
spouding  to  tlie  disjipj)earance  of  the  muscle  fibres ;  but  objectively  the 
will  vary  a(*cording  to  the  presence  or  al)sence  of  hyperplasic  oonnectiFe 
and  according  to  the  localization  of  the  atro])hy. 

Biu«ed  upon  such  diffbi-ences,  a  numl)er  of  scvcalled  tyi)e8  have  been  de- 
scribed. While  it  is  ceitain  that  all  of  the  forms  actually  constitute  a  oni^, 
it  is  well  for  convenience  (»f  description  to  retain  certain  characteristie  typea 
These  are : 

1.  Psc'udo-muscuJar  hyjHTtrophy. 

2.  Erb's  juvenile  type. 

3.  Landouzy-Dejt'rine  type. 

4.  The  ]H'roiieal  or  leg  type,  which  has  been  (*lassed  with  the  dystzophiei^ 
for  eonveni(Mice'  sak(\  but  is  probably  of  neurotic  origin.l 

Ti)e  clinical  entity  of  the  various  forms  is  shown  by  a  more  or  less  eoni- 
plete  corres])ondence  of  the  majority  of  prominent  characteristics,  by  tfaefiflt 
that  transitional  forms  from  one  type  to  another  are  noted,  as  when  peeodo- 
hyp<'rtrophy  is  found  in  other  forms  than  the  pseudo-hypertrophic  typey  or 
when  the  affect  ion  takes  tlu'  coui-s<*  of  the  pseudo-hypertrophic  form  WlthOQt 
liypertrophy  l)eing  pres4'nt,  and  by  the  fact  that  various  types  occur  in  dif- 
ferent children  of  one  and  the  same  family.  The  oc<;urrenoe  of  indefinite 
cases  which  cannot  be  4*hisse<l  in  any  of  the  known  forms  also  goesfiurto 
support  this  view. 

rsKrno-Mi'scrLAii  llvrKiiTi:<)Piiv  (atrophia  musculorum  lipomatoeos). 
Tlie  affection  in  tliis  cljt<s  of  cas(.*s  begins  in  childhood,  is  often  present  in 
several  menibei*s  of  tlu'  same  family,  an<l  is  cliaracterized  by  progressive  dif" 
order  of  function  associated  with  an  increase  in  size  of  single  |)arts  of  the 
])ody,  due  to  an  interstitial  de])osit  of  fat  wliicli  obscures  the  existing  at n>phy 
of  the  muscular  fi]>res. 

Symptoms.  The  disejuii-  manifests  its<'lf  gradually,  and  the  first  abnor- 
mality  noted  by  the  parents  in  the  hitherto  apparently  healthy  child  is 
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weakness  of  the  lege,  particularly  manifested  in  nmtiing,  jumping,  or  going 
upstairs^     The  child  stumbles  easily,  and  falls  frequently. 

Somewhat  later  an  enlargement  of  certain  muscles  is  observed,  that  ie 
to  say,  the  muscles  appear  large  in  comparison  with  other  miiecles  of  the 
part.  The  musclesof  the  calf  are  usually  the  first  to  become  hype rtrop hied, 
the  extensors  of  the  knee  and  the  muscles  of  the  back  and  loins  are  alao 
afiected  early.     Of  the  muscles  dI'  tlie  ujipcr  part  of  the  body,  tlie  infra- 


spinati,  are  earliest  and  most  markedly  enlargetl.  The  Bupra-apinatui<  and 
ttie  deltoid  arc  usually  increased  in  »hc,  hut  the  ^rraliis  rarely,  and  the  neo- 
nevcr.     In  the  arm  ihr  tricc[»  and  biceps  may  be  either  enlarged  or 
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wasted,  but  the  muscles  of  the  forearm  and  the  small  muscles  of  the  hand 
are,  as  a  rule,  unafiected.  Together  with  this  enlargement  a  wasting  of  cer- 
tain groups  of  muscles  takes  places,  and,  after  a  time,  the  originally  h3rper- 
trophied  muscles  also  become  atrophied. 

Weakness  of  the  muscles  goes  hand-in-hand  with  their  involvement,  but  it  is 
not  always  the  most  wasted  muscle  which  is  the  wdikest.  In  the  legs  the  weak- 
est muscles  are  usually  the  flexors  and  extensors  of  the  hip,  and  the  extensors 
of  the  knee.  The  calf  muscles  generally  give  out  before  the  anterior  tibials. 
Corresponding  to  the  involvement  of  these  muscles  of  the  legs  there  is  limi- 
tation of  movements  which  leaves  its  impress  by  characteristic  symptoms.  ^ 
On  account  of  weakness  of  the  extensors  the  patients  have  great  difficulty 
in  going  upstairs,  so  that  they  make  use  of  the  guard-rail  to  pull  them- 
selves from  one  step  to  another.  The  gait  has  a  peculiar  wadaling  char- 
acter, and  the  power  of  getting  up  unaided  from  the  floor  becomes  lost. 
The  manner  in  which  such  patients  arise  from  the  floor  is,  as  has  been  pointed 
out  by  Gowers,  very  characteristic.  The  child,  if  not  totally  unable  to  rise, 
does  so  by  supporting  himself  upon  all  fours,  stretching  out  his  legs,  and  then 
with  his  hands  climbing  up  his  own  thighs. 

Contractions  occur  late  in  the  afiection  in  those  muscles  which,  through  weak- 
ness of  their  opponents,  habitually  overact.  In  this  way  is  produced  a  talipes 
equinus  and  permanent  flexion  of  the  legs  upon  the  thighs,  the  thigh  upon 
the  hip,  and  of  the  forearms  upon  the  arms.  Curvature  of  the  spine,  antero- 
postenorly  with  the  concavity  backward  (lordosis),  is  also  one  of  the  early 
symptoms  of  the  disease.  This  lordosis,  which  is  due  to  a  weakness  of  the 
extensors  of  the  hip,  may  be  so  marked  that  a  vertical  line  dra¥ni  from  the 
scapula  falls  far  behind  the  sacrum.  Upon  sittings  this  curvature  disap- 
pears and  is  often  replaced  by  a  curvature  with  the  concavity  forward. 
Lateral  curvature,  when  present,  is  due  to  weakness  of  the  spinal  muscles. 

The  electric  excitability  of  the  muscles  is  quantitatively  reduced  to  both 
currents  in  proportion  to  the  wasting  of  their  fibres.  Qualitative  changes 
are  not  present.  Fibrillary  twitchings  do  not  occur.  Sensation  is  unim- 
paired and  the  reflexes  remain  normal  until  such  a  time  when  the  reflex  arc 
IS  interrupted  by  the  muscular  disease. 

The  central  nervous  system  is  not  involved. 

The  course  of  the  disease  is  a  chronic  one,  but  its  progress  and  duration 
vary  greatly.  Until  power  of  walking  becomes  lost  the  progress  of  the  dis- 
ease is  usually  slow,  but  after  that  an  increase  seems  to  take  place.  Death 
occurs  in  from  ten  to  twenty-five  years,  and  is  usually  due  to  some  complica- 
tion, the  respiratory  organs  becoming  afiected  in  consequence  of  the  lessened 
action  of  the  respiratory  muscles. 

Erb's  Juvenile  or  Scapulo-Humeral  Form.  The  juvenile  form  of 
Erb  is  a  chronic  progressive  atrophy  and  weakness  of  numerous  voluntary 
muscles,  beginning  in  childhood  and  early  youth,  somewhat  later  than  in 
pseudo-hypertrophy,  and  frequently  occurring  as  a  family  disease.  It  is 
characterized  by  t^ie  early  and  marked  selection  of  the  muscular  afiTection 
for  the  upper  part  of  the  body.  The  pectoral,  the  trapezius,  the  latissimus, 
the  rhomboids  and  other  slioulder  muscles  are  first  afiected,  and  later  the 
muscles  of  the  arm  become  attacked.  Here  it  is  the  flexor  group  of  the 
upper  arm  which  is  first  involved,  then  the  triceps  becomes  afiected,  but  the 
muscles  of  tlie  forcarni  and  hand  are  not  implicated.  To  this  rule  the  supi- 
nator longus,  which  is  usually  affected  together  with  the  muscles  of  the  upper 
arm,  forms  an  exception. 

In  the  lower  half  of  the  body  the  lumbar  muscles,  part  of  the  abdominal 
muscles,  the  glutei,  the  thigh  muscles  to  a  great  extent,  and,  ultimately,  the 
calf  muscles  and  part  of  the  })eronei  become  afiected. 
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While,  ae  a.  rule,  wasting  of  the  musclee  \s  present  from  the  first,  such  is 
not  always  the  case.  Some  muscles,  and  in  all  instances  always  the  same 
muscles,  exceptionally  show  a  true  or  false  hypertrophy.  These  enlarged 
muscles  are  the  deltoid,  the  infrarspinatus,  the  sartorius,  and  the  gastroo- 
nemiua.  While  the  changes  may  for  a  long  time  1^  confined  tu  the  muscles 
here  mentioned,  ultimately  the  entire  muscular  system  becomes  involved. 

The  changes  produce  peculiarities  in  the  appearance  of  the  body  which 
are  very  characteristic.  The  abnormal  position  of  the  scapula,  the  lumbar 
lordosis,  and    particularly  the  thinness 

of  the  upper  arms  and  thighs,  in  dis-  ^''-  **^ 

tiuction  to  the  well-developed  forearms 
and  the  hypertrophic  legs,  are  peculiar 
to  this  form  of  the  disease. 

The  relationship  between  pseudo- 
hypertrophy and  juvenile  atrophy  is  so 
close  that  in  many  cases  the  line  of  de- 
marcation between  the  two  is  not  clearly 
defined. 

The  Landouzy-Dejebine  or  Fa- 

CIO^CAPULO-HUMEKAL      TyPE.         This 

form,  which  was  known  to  Cruveilhier 
and  was  described  by  Duchenne  under 
the  name  of  infantile  progressive  mus- 
cular atrophy,  was  in  1884  for  the 
first  time  correctly  recognized  as  a 
myopahtic  afiection  by  Landouzy  and 
D^4rine. 

The  muscular  afiection  here  begins  in 
early  childhood,  but  may  occasionally 
develop  late. 

The  characteristic  feature  of  this  form 
is  that  the  face  is  first  and  markedly 
attacked.  The  affection  of  the  face, 
consisting  in  a  mask-like  smoothing 
and  immobility,  gives  rise  to  a  peculiar 
appearance  known  as  the  "  facies  mvo- 
pathique."  The  orbicularis  oris  oe- 
comes  very  weak,  so  that  the  lips  are 
habitually  separated  and  protruded. 
This  symptom  is  known  as  the  "  tapir 
mouth."  The  articulation  of  labials 
becomes  Indistinct  and  the  ability  to 
whistle  is  lost.  The  eye  muscles  and 
those  of  mastication  and  deglutition  re- 
main unaffected.  The  muscles  of  the  rest  of  the  body  become  affected  later 
and  in  the  manner  dee<^:ribed  in  the  preceding  form. 

The  electric  excitability  of  the  muscles  inlratb  of  these  forms  is  decreased 
in  direct  proportion  to  the  amount  of  actual  atrophy  of  the  muscle  fibres. 
Reaction  of  degeneration  does  not  occur,  and  fibrillan'  twitchings  are  usually 
but  not  always  absent.  Mechanical  excitability  of  the  affected  muscle  is 
generally  decreased  or  lost.  Sensibility  is  normal,  and  symptoms  of  disease 
of  the  brain  or  )']>inal  cord  are  not  present.  DeformiticH  of  the  body,  due 
to  the  shortening  of  the  leeit  affected  muscles,  take  place  as  the  disease  pro- 
gresses. All  kinds  of  transitions  occur  between  this  form  and  the  preceding 
one.     Cases  of  juvenile  atrophy,  with  late  involvement  of  the  face,  are  not 
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very  rare,  so  that  the  main  difierence  between  this  form  and  the  juvenile  one 
18  to  be  sought  in  the  primary  or  secondary  facial  involvement. 

Etiology.  Of  the  actual  causes  which  produce  pseudo-hypertrophy  we 
know  nothing.  Boys  are  affected  much  more  ft;«quently  than  girls,  and  as 
the  disease  often  occurs  in  several  members  of  one  &mily,  it  is  not  unusual 
to  find  the  boys  of  the  &milv  affected,  while  the  eirls  are  exempt.  When 
heredity  can  be  traced,  and  tnis  can  be  done  in  one-half  the  cases,  the  heredi- 
tary influence  emanates  from  the  mother's  side.  Indirect  influences,  such  as 
neuropathic  constitution,  syphilis,  alcoholism,  consanguinity,  do  not  appear 
to  have  any  influence  in  the  causation  of  the  diseases,  although  in  such  mmi- 
lies  occasionally  a  history  of  nervous  disease,  as  hysteria,  epilepsy,  idiocy, 
etc.,  is  obtainable. 

The  age  at  which  the  disease  manifests  itself  is  usually  that  of  early  child- 
hood, so  that  in  three-fourths  of  the  cases  the  symptoms  become  apparent 
before  the  tenth  year.  Beyond  the  congenital  hereditary  tendency  common 
to  all  forms  of  dystrophies,  we  know  nothing  of  the  producing  causes  of  the 
juvenile  or  Landouzy-D^j^rine  types.  Both  sexes  suffer  about  equallv,  so 
that,  in  affected  families  there  is  not,  a»  in  pseudo-hypertrophy,  afiection  of  one 
sex  to  the  exclusion  of  the  other.  The  disease  may  manifest  itself  very 
early,  but  as  a  rule  the  onset  takes  place  in  late  childhood  and  the  banning 
of  adult  life.  The  facial  t3rpe  seems  to  begin  at  an  earlier  age  thxa  the 
shoulder  type. 

The  action  of  any  direct  exciting  cause  in  the  development  of  the  disease 
is  unknown,  and  while  the  affection  has  become  manifest  soon  after  an  attack 
of  acute  disease,  or  exposure  to  cold,  it  is  unwarrantable  to  assume  any  causal 
connection  between  the  two. 

Pathological  Anatomy.  In  all  fonns  of  primary  dystrophies  there  is  a 
correspondence  of  the  main  anatomical  changes.  The  dinerences  encoun- 
tered are  rather  those  of  extent  than  of  character  and  may  be  noted  in  dif- 
ferent muscles  of  the  same  individual  to  the  same  degree  as  in  muscles  of 
different  individuals,  and  var}'  as  much  in  different  cases  of  the  same  form 
as  in  cases  of  different  types.  Hence  it  is  not  possible  from  a  microscopical 
examination  of  a  specimen  of  muscle  to  say  from  which  form  it  has  been 
taken. 

The  changes  found  may  be  divided  into  two  classes,  those  of  the  muscle 
fibres  and  those  of  the  connective  tissue.  The  principal  changes  are  those 
of  the  muscular  fibre,  and  those  which  consist  of  changes  in  volume ;  hyper- 
trophv  and  atrophy  must  be  considered  the  primary  and  important  ones. 

This  is  at  vanance  with  the  old  view,  which  is  still  held  by  some  observers, 
that  the  change  in  the  connective  tissue  is  the  primary.  It  is  now  certain 
that  the  muscular  fibres  are  first  affected  and  the  connective  tissue  second- 
arily, or  that  possibly  they  both  become  affected  together. 

Hypertrophic  fibres  may  l)e  found  in  nearly  all  specimens  taken  from  early 
stages,  but  tlieir  number  varies  from  a  single  one  here  and  there  to  a  great 
many  in  each  transverse  section. 

These  hy|)ertrophic  fibres  are  thought  to  be  characteristic  of  primary  myop- 
athies in  contradistinction  to  the  s|)inal  atrophies.  The  atrophy  also  varies 
quantitatively  and  (jualitatively,  only  single  atrophic  fibres  being  found  or 
all  muscular  fibres  having  disappeared,  'fhe  fibres  become  round^  by  losing 
their  sharp  corners. 

An  increase  of  muscle  nuclei  Ls  always  noticed,  those  of  the  periphery 
being  augmented  in  number,  and  nuclei  appearing  in  the  centre  of  the 
muscles.  Here  and  there  long  rows  of  nuclei  are  present.  Constant  also  is 
the  fissuring  and  fibrillation  of  the  muscles.  Vacuoles  also  are  encountered  at 
times,  but  their  formation  is  not  so  constant  nor  so  characteristic  as  the 
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changes  just  noted.     The  transverse  striation  becomes  indistinct ;  &tty  or 
waxy  degeneration  in  the  fibres  is  rare. 

The  connective  tissue  changes  consist  in  a  gradual  proliferation,  with  an 
increase  of  nuclei,  an  increase  and  thickening  of  the  vessels  and  a  deposit 
of  fat.  These  changes  may  vary  in  different  muscles  so  that  all  d^rees  and 
combinations  of  muscle  fibre,  connective  tissue  and  fat  may  be  seen.  The 
increase  in  connective  tissue  stands  in  inverse  proportion  to  the  changes  in 
the  muscular  fibres. 

The  above  changes  have  been  noted  chiefly  in  pieces  of  muscle  excised 
during  life.  Autopsies  have  been  made  in  a  numoer  of  cases  and  muscles 
thus  obtained  have  shown  the  same  changes. 

The  motor  nerves,  the  anterior  nerve-roots,  and  central  nervous  system 
have,  with  but  single  exceptions,  been  found  normal.  In  these  exceptional 
cases,  changes  of  a  pathological  nature  were  found  in  the  gray  anterior  horns 
or  deviations  from  the  normal  were  observed  which  were  so  slight  as  to  be 
unimportant. 

That  any  of  these  changes  have  had  a  direct  bearing  upon  the  production 
of  the  dystrophy  is  doubtful. 

Pathologically  it  would,  considering  the  symmetrical  distribution  of  the 
atrophy,  seem  that  we  were  dealing  with  a  disorder  of  the  trophic  centres 
which  preside  over  muscular  nutrition,  but  the  changes  found  all  point  to 
the  existence  of  a  primary  muscular  afiection.  The  spinal  changes  which 
have  been  observed  in  a  few  cases  were  so  different  from  those  found  in  true 
spinal  atrophy  that  for  the  present,  at  any  rate,  they  may  be  disre^irded ;  at 
tne  same  time,  on  account  of  the  insufficiency  of  our  methods  of  investiga- 
tion, we  cannot  be  absolutely  certain  that  the  trophic  centres  are  not  involved. 
Erb,  Knoll,  Moebius,  Liebermeister,  and  others  are  adherents  to  this  neurotic 
theory  of  production,  believing  the  trouble  to  be  a  trophoneurosis ;  the  CTeat 
majority  of  investigators,  however,  consider  the  affection  to  be  primarily  of 
muscular  origin. 

Diagnosis.  The  diagnosis  of  progressive  muscular  dystrophy  is  not  diffi- 
cult if  the  essential  features  of  the  entire  group  and  the  special  characteris- 
tics of  the  single  forms  are  borne  in  mind.  In  |)seudo-hypertrophy  the  wad- 
dling gait,  the  manner  in  which  the  children  arise  from  the  floor  and  climb 
stairs,  the  enlargement  of  the  calf  muscles,  often  together  with  contracture, 
the  hypertrophy  of  other  muscles  in  connection  with  wasting  of  neighboring 
ones,  are  all  symptoms  which  render  a  mistake  between  pseudo-hypertrophy 
and  any  other  disease  impossible. 

In  all  the  forms,  the  affection  of  several  members  of  a  family,  the  onset  ot 
the  disease  in  youth,  the  distribution  of  the  atro])hy  to  certain  parts  of  the 
body  are  almost  sufficient  to  correctly  diagnosticate  the  disease. 

Differentially  the  affections  must,  above  all,  be  separated  from  the  spinal 
form  of  muscular  atrophy.  If  we  remember  that  the  latter  rarely  shows  any 
heredity,  that  the  onset  is  usually  late  in  life  after  adult  age  has  been  reached, 
that  it  usually  commences  in  the  small  muscles  of  the  hand,  progresses  to  the 
forearm,  upper  arm,  and  body,  affecting  the  lower  extremities  only  very  late, 
that  hypertroj)hy  is  never  present,  and  fibrillation  nearly  always,  and  that 
the  atrophied  muscles  show  reaction  of  degeneration,  then  muscular  and 
spinal  atrophies  will  only  rarely  be  confounded.  The  affection  of  the  facial 
muscles  in  the  dystrophic  form  can  hardly  be  mistaken  for  the  bulbar  paralysis 
often  met  with  in  the  spinal  disorder.  The  absence  of  pains  and  sensory  dis- 
orders, t  he  al)sence  of  reaction  of  degeneration,  and  the  presence  of  hypertrophy 
will  serve  to  differentiate  the  dystrophies  from  chronic  multiple  neuritis. 

The  differentiation  of  one  type  fro^n  another  is  rather  a  question  of  classi- 
fication than  of  diagnosis. 
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The  distinction  from  the  peroneal  type  will  be  spoken  of  later  on. 

Prognosis.  Inasmuch  as  the  disease  is  progressive  in  nature,  the  prognosis 
must  be  a  serious  one.  In  cases  in  whicn  the  disease  develops  late,  the  pro- 
gress of  the  affection  is  slower,  and  the  duration  may  extend  over  very  many 
years.  As  a  rule,  patients  afflicted  with  the  pseuao-hypertrophic  forms  do 
not  live  beyond  the  middle  of  the  second  decade. 

In  all  forms  as  the  affection  progresses,  more  and  more  muscles  become  in- 
volved until  finally,  after  the  patients  have  become  helpless,  the  respiratory 
muscles  are  attacked,  the  diaphragm  becomes  involved,  and  death  occurs 
through  asphyxia  or  some  intercurrent  disease. 

Treatment.  As  we  would,  from  the  developmental  nature  of  the  affection, 
expect,  medicinal,  and  mechanical  agents  of  all  kinds  have  failed  to  pre- 
vent the  progress  of  the  disease.  At  the  same  time,  if  anything  is  to  be 
accomplished  therapeutically  it  must  be  done  in  the  direction  of  stimulating 
the  growth  of  the  muscular  fibres.  For  this  purpose  we  may  use  electricity, 
massage  and  gymnastics,  and  it  is  fairly  certain  that  while  no  case  has  been 
cured  by  these  agents,  the  two  latter,  at  any  rate  decrease  the  tendency  to 
contractures,  and  to  an  extent  retard  the  progress  of  the  disease.  The  Ques- 
tion of  preventive  treatment  is  also  one  which  must  be  mentioned.  While 
it  is  hardly  rational  to  endeavor  in  anyway  to  medically  influence  the  par- 
ents of  dystrophic  children,  and  thus  prevent  the  appearance  of  the  disease 
in  future  oflTspring,  we  should,  however,  counsel  against  the  marriage  of  even 
the  healthy  women  belonging  to  such  families,  and  thus  avoid  the  possibility 
of  transmitting  the  family  taint. 
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This  form  of  atrophy,  which  was  first  recognized  by  Charcot  and  Marie  in 
1886,  and  shortly  afterward  described  by  Tooth  under  the  name  of  the 
"  peroneal  type"  has  been  most  carefully  studied  by  Hoffmann  in  Germany 
and  Sachs  in  this  country. 

The  affection  occupies,  so  to  say,  an  intermediary  position  between  pro- 
gressive muscular  atrophy  of  spinal  origin  and  the  progressive  muscular 
dystrophies,  and  shows  marked  differences  from  these  well-known  forms  of 
muscular  atrophy. 

Etiology.  All  that  is  known  of  the  etiology  of  this  form  is  that  most  cases 
are  developed  upon  a  family  basis,  so  that  several  members  of  a  family  be- 
come affected.  Occasionally  a  history  of  the  affection  in  the  ascendants  has 
been  obtained.  Males  seem  to  be  aflfected  more  frequently  than  females,  but 
these  are  not  by  any  mean  exempt.  In  some  families  the  male  members 
only  are  affected.  The  onset  of  the  affection  may  take  place  during  infancy, 
in  childhood,  and  also  in  later  life.  The  usual  i)eriod  of  development  is  before 
the  twentieth  year. 

Symptoms  and  Conrse.  The  marked  peculiarity  in  the  symptomatology 
of  this  form  is  that  the  distal  parts  of  the  extremities  are  aflfected  first,  and 
that  it  usually  commences  in  the  lower  extremities,  while,  therefore,  the 
ordinary  form  is  the  leg-type  or  peroneal  form,  the  commencement  occasion- 
ally takes  place  in  the  upper  extremities,  or  all  four  are  affected  simultane- 
ously. The  small  muscles  of  the  foot  are  usually  first  attacked,  but  the  early 
involvement  of  these  muscles  is  very  apt  to  be  overlooked ;  when,  therefore, 
the  aflfection  of  the  foot  is  observed  at  a  later  period,  it  is  generally  errone- 
ously assumed  that  the  disease  started  in  some  other  part  of  the  bo<ly.  After 
the  foot  muscles  the  j>eronei,  the  extensor  communis  digitorum,  the  tibialis 
anticus,  and  the  calf  muscles  become  affected. 
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The  disease  progresses  to  the  muscles  of  the  thighs,  particularly  to  the 
vastus  internus,  and  usually  at  the  same  time  the  small  muscles  of  the  hands, 
the  thenar,  hypothenar,  interossei,  and  lumbricales,  and,  somewhat  later,  the 
muscles  of  the  forearm  become  afiected. 

The  muscles  of  the  upper  arm,  neck,  and  body  remain  unaffected  for  yean, 
but  may  eventually  become  diseased.  So,  also,  the  final  involvement  of  the 
face  is  not  unknown. 

As  a  rule,  the  atrophy  is  symmetrical,  but  occasionally  this  is  not  the  case, 
as  in  a  girl  seen  by  the  writer,  in  whom  the  atrophy  involved  first  the  small 
muscles  of  one  foot,  then  the  muscles  of  the  lower  le^  upon  the  same  side,  and 
together  with  this  the  muscles  of  the  upper  leg  of  the  opposite  side. 

In  the  lower  extremities  a  paralytic  club-foot  is  earlv  developed,  which, 
especially  in  children,  is  a  characteristic  symptom,  and  is  distinguishable 
from  congenital  club-foot  only  by  the  electrical  reactions.  In  the  upper  ex- 
tremities the  wasting  of  the  small  hand-muscles  causes  first  flexion  of  the 
fingers  and  then  daw-like  deformity.  The  presence  of  this  main  en  griffe^ 
together  with  double  club-foot,  in  early  life,  is  in  itself  sufficient  for  a  recog- 
nition of  the  disease.  I^aralysis  and  atrophy  go  hand  in  hand.  Hyper- 
trophy, true  or  false,  does  not  occur.  Muscular  spasms  are  not  observed, 
but  slight  fibrillarv  twitchings,  tremor,  and  restlessness  in  single  muscles  are 
not  uncommon,  ^lechanic^  excitability  is  reduced  in  the  wasting  muscles, 
and  becomes  abolished  in  the  wasted  ones. 

The  tendon  reflexes  also  become  weaker  and  weaker,  and  are  finally  lost 
as  the  muscles  upon  whose  integrity  they  depend  become  more  and  more 
atrophied. 

Of  very  great  import  are  the  changes  produced  in  the  electrical  excita- 
bility of  muscles  and  nerves.  This  electrical  irritability  is  diminished  early 
and  shows  complete  or  partial  reaction  of  degeneration.  AnClC  precedes 
CaClC,  and  the  contraction  becomes  slow  and  languid.  Later  a  complete 
loss  of  excitability  to  both  faradic  and  galvanic  currents  occurs. 

It  should  be  noted  that  changes  in  the  electrical  excitability  of  muscles 
and  nerves  may  l)e  found  in  certain  territories  before  any  signs  of  atrophy 
or  impairment  of  voluntary  motion  are  present. 

It  is  also  important  to  recognize  the  presence  of  sensory  disturbances  when 
they  exist.  Although  many  cases  show  no  disorder  of  cutaneous  sensibility, 
in  a  number  it  is  either  reduced  or  absent  in  those  territories  which  are  most 
invaded  by  the  atrophy,  and  a  number  of  others,  while  showing  no  objective 
sensory  disorder,  give  evidence  of  subjective  ones,  such  as  well-defined  pains 
and  panesthesias.  Vasomotor  disturoances  strictly  limited  to  the  atrophic 
territories  are  not  uncommon,  and  consist  in  a  marbled  cyanosis  or  redden- 
ing of  the  skin  combined  with  coldness. 

Diagnosis.  From  the  spinal  forms  of  progressive  muscular  atrophy  these 
cases  show  marked  differences ;  at  the  same  time  their  commencement  in  the 
distal  parts  of  the  extremities,  the  gradual  involvement  of  the  more  proximal 
parts,  and  the  final  involvement  of  the  body  itself,  the  restlessness  of  the 
muscles,  which  is  similar  if  not  identical  with  fibrillation,  the  occurrence  of 
reaction  of  degeneration  in  the  atrophied  and  paralyzed  muscles,  the  absence 
of  hypertrophy,  etc.,  establish  a  close  rcsemnlance  to  these  spinal  forms. 
So,  also,  even  greater  difHculty  may  be  ex}>erienoed  in  diflcrentiating  this 
neurotic  atrophy  from  polioinyelitL**  anterior  chronica  and  from  chronic  poly- 
neuritis. From  chronic  poliomyelitis,  which  is  retrogressive  in  its  course, 
the  hereditary  and  j)r(>gressive  nature  will  si'rve  to  distinguish  it.  The  differ- 
entiation from  chronic  multiple  neuritis  is  the  most  difficult  on  account  of 
the  cl()S(^»  connecti(m  between  the  two ;  the  course  of  the  disease  and  the  con- 
stant progression  will  serve  a.s  important  diagnostic  points;  the  age  of  the 
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patient  is  also  of  value,  for  polyneuritis  is  usually  a  disease  of  adult  life ;  in 
neuritis,  furthermore,  we  expect  to  find  etiological  causes  which  are  not 
present  in  this  form  of  atrophy.  On  the  other  hand,  the  marked  family  char- 
acter of  the  ailment,  and  its  occurrence  at  an  early  age,  approach  it  to  the 
progressive  dystrophies,  from  which  the  entire  absence  of  hypertrophy  and 
the  more  marked  qualitative  changes  of  electrical  excitability  will  serve  to 
differentiate  it. 

Pathological  Anatomy.  There  have  in  all  been  only  three  autopsies  in 
cases  of  this  kind,  those  by  Virchow,  Friedreich,  and  Dubreuilt.  In  these 
degeneration  of  the  peripheral  nerves,  fatty  and  parenchymatous  degenera- 
tion of  the  muscles,  with  simple  atrophy  of  the  fibres,  together  with  spinal- 
cord  changes,  degeneration  of  the  fibres  of  GoU,  have  been  found.  Whether 
these  changes  in  the  spinal  cord  are  of  a  primary  or  secondary  nature  cannot 
yet  be  stated,  but  judging  from  a  clinical  point  of  view  the  primary  changes 
are  undoubtedly  those  in  the  peripheral  nerves. 

The  PrognosiB  and  Treatment  of  these  cases  become  plain  as  soon  as  we 
recognize  the  constantly  progressive  character  of  the  disease.  That  this  pro- 
gressive course  can  be  arrested  or  delayed  by  any  known  method  of  treatment 
is  more  than  doubtful.  Whatever  methods  of  treatment  are  to  be  tried  must 
be  carried  out  upon  the  general  lines  employed  in  diseases  of  the  muscles 
and  of  the  peripheral  nerves. 

MYOTONIA  CONGENITA  (Thomsen's  Disease). 

This  disease,  which  is  named  afler  the  physician  who  (himself  afflicted) 
first  attracted  general  attention  to  it  by  his  careful  description,  is  a  peculiar 
disorder  of  the  voluntary  movements  characterized  by  motor  inhibition,  due 
to  a  stiffness  and  rigidity  of  the  muscles,  occurring  after  a  period  of  inactivity. 
This  rigidity  passes  away  in  a  short  time  and  does  not  return  while  the  mus- 
cles are  being  used. 

History.  In  1876  the  disease,  as  it  occurred  in  himself  and  in  four  gene- 
rations of  his  family,  twenty-three  cases  in  all,  was  first  described  by  Dr.  J. 
Thomsen.  The  title  employed  in  his  description  was  "Tonic  Spasms  in 
Voluntarily-moved  Muscles."  The  only  references  to  this  class  of  cases  prior 
to  1876  are  one  by  Sir  Charles  Bell  and  another  by  Leyden.  Since  Tnom- 
sen*8  publication  reports  of  similar  cases  have  been  received  from  nearly  all 
countries.  Many  of  these  cases  have  only  certain  symptoms  in  common  with 
the  affection  described  by  Thomsen,  while  others,  m  addition  to  the  charac- 
teristic symptoms,  present  phenomena  which  point  to  the  existence  of  central- 
nerve  disorder.  The  most  complete  publication  upon  the  subject,  which 
contains  an  analysis  of  all  the  positive  and  doubtful  cases  published  prior  to 
1876,  is  Erb's  monograph  on  Myotonixi  Congenita,  The  number  of  positive 
cases  analyzed  in  this  Dook  is  twenty-eight ;  this  number  does  not  include 
the  cases  occurring  in  Thomsen's  own  family,  two  of  which  only  have  been 
described,  and  these  without  any  objective  examination.  The  case  described 
by  me  is  the  twenty-ninth,  and  since  then  the  histories  of  a  few  more  have 
been  published. 

Etiology.  The  etiology  of  the  affection  demonstrates  that  the  most  impor- 
tant factor  in  its  production  is  heredity.  In  the  majority  of  cases,  it  is  a 
family  disease,  and  in  nearly  all  the  affection  was  noticed  in  early  childhood 
as  soon  as  the  child  was  obliged  to  make  systematic  use  of  its  muscles.  In  a 
number  of  cases,  in  addition  to  the  presence  of  the  same  affection  in  other 
members  or  in  collateral  bnmches  of  the  family,  other  neuropathic  disorders 
were  present.     Thus,  Weidmann  gives  the  history  of  a  patient  of  whom  one 
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brother  was  an  epileptic,  and  of  whom  another  had  died  in  consequence  of  a 
meningitis.  Knud  Pontoppidan  describes  a  case  in  whose  family  numeroufl 
neuropathic  disorders  were  found,  and  in  the  family  of  a  patient  of  Bern- 
hardt a  number  of  consanguineous  marriages  had  occurred. 

Both  sexes  suffer,  but  males  seem  to  be  more  frequently  affected  than 
females.  Of  the  influence  of  other  causes,  particularly  psychic  emotions,  we 
know  little ;  cases  have  been  described  by  Seeligmiiller,  reters,  and  Engel, 
in  which  the  origin  of  the  affection  is  attributed  to  fright.  Engel's  is  prob- 
ably not  a  genuine  case  of  Thomsen's  disease.  Climate  and  country  may  have 
some  influence  upon  its  production ;  the  affection  seems  to  be  more  common 
in  Scandinavia  and  Grermany  than  in  France  and  England,  and  is  exceed- 
ingly rare  in  the  United  States. 

Symptomatology.  The  disease  is  characterized  by  an  inhibition  and  awk- 
wardness of  voluntary  movements,  due  to  tonic  spasm,  occurring  particularly 
after  a  perioil  of  rest,  and  remaining  absent  as  long  as  the  muscles  are  in  use. 

This  peculiar  disorder  of  motion  is  already  noticeable  in  children  when 
they  first  begin  to  play ;  they  are  awkward  in  their  movements  and  cannot 
compete  with  their  playmates  in  such  games  as  require  full  and  rapidly 
changing  control  of  different  muscles. 

Every  period  of  rest  is  followed  by  fresh  spasm,  which  is  stronger  the 
longer  the  nmscles  have  not  been  used.  After  such  a  period  of  rest  the 
spasm,  in  consequence  of  any  muscular  exertion,  will  occur  in  full  force ;  the 
muscles  then  become  entirely  stiff,  and  movements  can  be  executed  only  with 
the  greatest  difficulty,  if  at  all. 

In  a  severe  case,  a  slight  cause,  such  as  stubbing  the  toe  while  walking, 
will  make  the  patient  fall,  and  he  will  be  unable  to  rise  from  the  ground 
until  the  spasm  has  subsided. 

These  spasms  always  pass  off  soon,  and  during  the  intervals  the  patients 
do  not  differ  subjectively  from  normal  individuals. 

A  patient  who,  upon  getting  out  of  bed  in  the  morning,  cannot  walk  at  all 
on  account  of  the  spasm,  will,  after  repeated  attempts,  succeed  in  walking  a 
few  steps,  and  will  then  be  able  to  walk  for  hours  without  any  trouble;  the 
next  period  of  rest  will,  however,  prepare  the  way  for  a  fresh  spasm. 

Various  grades  of  severity  are  found  in  different  patients.  The  lower 
extremities  are  usually  more  affected  than  the  upper  ones,  and,  as  a  rule,  all 
the  voluntary'  muscles  of  the  body,  with  the  exception  of  those  of  the  face, 
tongue,  and  eyeballs,  are  more  or  less  affected.  In  a  case  reported  by  me 
these  muscles  were  also  affected.  Certain  influences  seem  to  increase  the 
severity  of  the  symptoms.  Above  all,  we  must  here  place  prolonged  rest, 
even  standing ;  cold  and  damp  weather,  cold  baths,  and  even  great  heat, 
psychical  excitement  and  sudden  sensory  impressions  are  important  in  pro- 
ducing this  result.  Moderately  active  exercise  ser\'es  to  ameliorate  this  ten- 
dency to  spasm. 

In  every  other  way  the  patients  apj)ear  normal,  no  other  symptoms  of 
nervous  disorders  are  present,  and  nutrition  is  usually  perfect. 

The  muscles  themselves  are  well  nourished,  and  are  often  abnormallv 
large,  in  most  cjises  presenting  a  truly  athletic  development ;  their  strength 
is,  however,  always  less  than  tlieir  size  would  lead  us  to  believe. 

Fibrillary  twitching^  and  disorders  of  sensation  are  not  present ;  the  ten- 
don reflexes  are  usually  normal,  though  sometimes  reduccii,  and  may  even 
vary  at  different  times  in  one  and  the  same  individual. 

Pec*uliar  changes  in  the  mechanit^al  and  electrical  excitability  of  the  mus- 
cles are  found,  which  have  been  m«st  caretuliy  studied  by  Erb,  and  given  the 
designation  niyoti>uic  reaction.      (MyR.") 

The  mechanical  excitahilitv  is  increaseil  so  that  thev  show  overactioQ  to 
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such  atimulstioD.  A  quick  localked  blow,  im  with  a  percussion  hiiniDier, 
producea  a  coutractiim  of  the  irritated  librra,  causing  a  distinct  groove  in  the 
p  muacle,  which  lasts  for  fifteen  seconds  or  more.  Firm  preswure  causes  tonic 
ntraction  of  the  entire  muscles  with  similar  persistency. 


Myotonia  congenltk.    QowlTiDepa  Ibmotii.    Tiatuvena  MOLf on.    X  >00. 

)  To  the  galvanic  current  the  muscles  show  an  increased  excitability  with 
E^alitative  change.  The  cathodal  and  auodal  closure  contractions  are  about 
equal,  or  the  AnClC  is  stronger  than  the  CaClC.  Marked  local  furrows  are 
tbrmed  under  the  escitative  electrodes.  Erb  has  described,  as  occurring  in 
his  cAses,  undulating  rhythmical  contractions,  starting  at  the  kathode  and 
.  .passing  to  tlie  anode,  where  they  ceaaed. 
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The  mechanical  or  electrical  excitability  of  the  nerves  is  not  chaneed.  In 
all  cases  the  affection  once  developed  seems  to  continue  during  life,  tbough  it 
may  at  times  become  so  much  lignter  that  it  seems  to  have  d^ppeared. 

Pathology.  No  autopsy  has  yet  been  made  in  this  disease,  and  it  is  doabt- 
^1  whether  any  important  results  will  be  gained  by  an  examination  of  the 
central  nervous  system.  In  a  number  of  cases  pieces  of  the  muscles  have 
been  either  excised  or  removed  by  means  of  the  harpoon,  intra  vitam.  The 
changes  thus  found  by  Erb,  and  corroborated  by  myself  and  othere^  were 
marked  hypertrophy  of  all  fibres  and  great  proliferation  of  nuclei,  with  al- 
tered appearance  of  the  minute  structure.  The  hypertrophy  of  the  muscle- 
fibres  is  so  great  that  they  are  twice  or  three  times  as  large  as  normal  fibres. 
That  this  hypertrophy  is  not  due  to  excitation  and  contraction  caused  by 
the  process  of  excisions  is  shown  clearly  in  the  accompanying  cut  (Fig.  288), 
showing  a  transverse  section  of  a  normal  muscle  removed  intra  vitam  from 
a  perfectly  healthy  individual,  from  the  same  locality  and  prepared  in  pre- 
cisely the  same  manner  for  microscopical  examination  as  was  the  piece  of 
muscle  removed  from  the  case  of  Thomsen's  disease,  a  transverse  section  of 
which  is  also  shown.  (Fig.  289).  In  addition  to  the  hypertrophy,  the  fibres 
differ  in  shape  from  the  normal,  being  more  circular,  with  somewhat  rounded 
comers,  and  not  polygonal.  The  nuclei,  greatly  augmented  in  numbers,  are 
not  only  found  along  the  periphery  of  the  fibres,  but  also  here  and  there  in 
its  interior. 

The  connective  tissue  around  the  muscle  bundles  and  that  around  the  sin- 
gle fibres  is  distinctly  augmented. 

The  changes  seen  in  the  minute  structure  of  the  muscle  are  indistinct 
transverse  striation,  irregular  non-parallel  edges  of  the  fibres,  splitting  up  of 
fibre  into  minute  fields,  with,  in  many  instances,  wide  gaps  between  them, 
homogeneous  appearance  on  transverse  section,  and  formation  of  vacuoles. 

The  clinical  manifestations  of  the  disease  being  limited  to  disordered  fiino- 
tions  of  the  voluntary  muscles,  and  the  anatomical  examinations  also  show- 
ing changes  in  the  mmute  structure  of  these  muscles,  it  seems  natural  that 
we  should  argue  pod  hoc,  pntpter  hocy  and  consider  the  clinical  manifesta- 
tions dependent  upon  the  anatomical  disorder.  Whether,  however,  the  mus- 
cular cbanges  are  the  primary  ones,  or  whether  these  are  secondary  to  some 
disorder  in  the  eentnil  nervous  system,  is  a  question  which  cannot  as  yet  be 
decided.  The  absolute  functional  and  trophic  dependence  of  the  muscles 
upon  the  central  nervous  system,  the  fact  that  the  myotonic  disorder  has 
been  noted  in  diseases  of  the  central  nervous  system,  the  hereditary  tendency 
to  nervous  diseases  occurring  in  some  of  the  families  with  Thomsen's  disiease, 
the  occasional  etiologic^al  influence  of  fright,  and  the  influence  of  psychic 
excitement  upon  the  condition  of  the  sufferer,  are  facts  which  make  it  im- 
possible to  assert  that  the  disease  is  a  myopathic  one.  It  is  clearly  possible 
that,  })riniarily,  the  nervous  system  is  at  fault,  and  that  we  are  dealing  with 
a  tropho-neurosis  of  the  muscles  dependent  upon  disorder  of  the  central 
trophic  apparatus. 

On  the  other  hand,  the  redaction  of  the  muscles  to  direct  mechanical  and  elec- 
triciil  excitation,  while  the  reaction  from  the  nerve-tninks  remains  unchanged, 
is,  to  say  the  leiist,  a  powerful  argument  in  favor  of  the  myopathic  theory. 

Diagnosis.  The  diagnosis  of  this  affection  presents  no  difficulty  on  ac- 
count of  the  characteristic  features  of  the  disease.  The  family  tendency,  its 
manifestations  in  early  childhood,  together  with  the  "  myotonic  reaction  " 
will  serve  to  dispel  all  doubts.  The  myotonic  reaction  of  itself  is,  how- 
ever, not  characteristic  of  Thomsen's  disease,  a.s  it  is  found  occasionally  in 
ac<|uire(l  disorders,  the  precise  nature  of  which  is  still  in  doubt.  Simula- 
tion (;an,  as  Erh  tersely  puts  it,  always  be  detected  by  a  few  blows  with  the 
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percussion  hammer  and  a  few  anodal  and  cathodal  closures  with  the  gal- 
vanic current. 

Treatment  and  PrognosiB.  No  treatment  seems  to  exert  any  influence 
upon  the  disease.  Patients,  in  time,  learn  to  avoid  certain  influences,  such 
as  cold,  damp  air,  psychical  excitement,  etc.,  and  to  encourage  others,  as 
muscular  exercise,  and  are  thus  enabled  to  lead  a  fairly  comfortable  life. 
The  disease  lasts  during  the  entire  life  of  the  patient,  and  death,  when  it 
occurs,  is  due  to  some  other  disease. 


ARTHRITIC   MUSCULAR  ATROPHY. 

It  is  well  known  that  muscles  surrounding  diseased  joints  rapidly  waste, 
and  that  this  atrophy  bears  no  relation  to  the  nature  nor  to  the  cause  of 
the  joint  affection.  Chronic  and  acute  affections,  spontantaneous  or  trau- 
matic ones,  are  equally  followed  by  this  atrophy.  The  muscles  chiefly 
affected  are  the  extensors  of  the  diseased  joints.  The  atrophy  is  of  veir 
common  occurrence,  and  presents  the  following  clinical  features :  The  pri- 
mary joint  trouble  is,  after  a  more  or  less  short  interval,  followed  by  a  weak- 
ness in  the  affected  extremity,  chiefly  characterized  by  an  inability  to  en- 
tirely or  partially  extend  the  distal  portion  of  the  limb.  Frequently  the 
patient  still  complains  of  pain  in  the  joint. 

Upon  examination  we  find  that  the  joint  itself  is  either  normal  or  that  it 
is  still  implicated  to  so  slight  a  degree  as  to  be  entirely  disproportionate  to 
the  amount  of  functional  disturbance.  The  proximal  portion  of  the  limb, 
however,  shows  marked  atrophy  of  its  muscles.  K  the  ankle  joint  is  affected 
the  calf  muscles  are  wasted ;  if  the  knee,  the  quadriceps ;  if  the  hip,  the 
glutei ;  if  the  wrist,  the  extensor  muscles  of  the  forearm  ;  if  the  elbow,  the 
triceps,  and  if  the  shoulder  joint,  the  deltoid,  supra-spinatus,  infra-spinatus, 
and  teres  minor  are  affected. 

In  arthritis  of  the  finger-joints  this  wasting  is  marked  in  the  interossei. 

Thus,  as  a  rule,  almost  without  exception,  the  extensors  of  the  joint  alone 
are  affected,  but  occasionally  the  flexors  also  are  implicated,  but  always  to  a 
slighter  degree  than  their  opponent.  Even  other  muscles  of  the  proximal 
part  of  the  extremity  may  be  affected,  but  it  is  very  unusual  to  find  any 
muscles  of  the  distal  part  atrophied.  Characteristic  of  this  kind  of  atrophy 
is  that  it  occurs  very  soon  after  the  injury  to  the  joint,  and  that  it  affects  the 
muscles  in  toto.  Thus,  in  a  week  after  the  injury  a  difference  in  the  circum- 
ference of  the  limb  may  be  detected  by  measurement,  and  the  wasting,  while 
it  may  vary  as  to  degree,  always  affects  the  muscle  throughout  its  entire 
lengtn.  The  atrophy  increases  during  a  time,  and  then  becomes  stationary 
and  does  not  begin  to  improve  until  the  joint  trouble  has  disappeared.  Oc- 
casionally the  atrophy  may  persist  for  a  long  time  after  disappearance  of  the 
joint  affections.     Atrophy  and  loss  of  ftinctions  go  hand-in-hand. 

The  electrical  excitability  of  the  affected  muscles  is  either  normal  or 
quantitatively  reduced,  so  that  they  respond  to  strong  currents  only.  Never 
is  there  any  qualitative  change,  thus  proving  that  the  atrophy  is  simple  in 
nature  and  not  degenerative. 

Mechanical  excitability  is  usually  increased  in  the  affected  muscles,  and  an 
excessive  knee-jerk  may  be  obtained  if  the  muscles  of  the  thigh  are  affected, 
and  a  foot-clonus  if  the  ankle-joint  is  involved. 

Sensory  symptoms  are  not  present  in  the  pure  fornLs  of  arthritic  atrophy. 

Pathology.  Microscopical  examination  shows  the  atrophic  muscles  to  be 
paler,  more  flaccid,  and  less  elastic  than  is  normally  the  case. 

Microscopically  the  muscular  fibers  are  narrowed,  but  do  not  present  any 
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other  deviation  from  the  normal.  Neither  in  transverse  nor  longitadinal 
sections  can  any  degenerated  fibres  be  found ;  their  striation  is  regular  and 
granular ;  breaiking  down  of  the  fibers  does  not  occur.  The  nuclei  of  the 
periphery  may  be  increased  and  the  interstitial  connective  tissue  is  aug- 
mented. Buch  fibres  in  various  stages  of  atrophy  are  found  throughout  the 
entire  muscle.  Examination  of  the  nervous  system  has  &iled  to  reveal  any 
change  in  either  the  central  or  peripheral  parts  except  in  the  articulur 
nerve  endings  in  the  joint.  The  changes  here  found  are  undoubtedly  due 
to  direct  extension  of  the  joint  affection,  and  do  not  in  any  way  explain  the 
atrophy  of  the  muscles. 

The  question  of  the  manner  in  which  these  arthritic  atrophies  are  produced 
is  one  which  has  given  rise  to  a  great  deal  of  discussion.  The  oldest  and 
most  simple  explanation  ascribed  these  atrophies  to  functional  inactivity  of 
the  limb ;  but  this  theory  is  not  tenable,  inasmuch  as  the  atrophy  occurs  even 
if  the  limb  is  left  movable  and  the  joints  are  not  fixed ;  furthermore,  the 
rapidity  with  which  the  atrophy  occurs  invalidates  this  theory,  for,  while  we 
know  that  inactivity  may  lead  to  a  certain  wasting  of  the  entire  limb,  we  . 
also  know  that  never  does  an  immobilized  limb  in  which  there  is  no  joint 
affection  atrophy  in  the  manner  here  described. 

That  the  atrophy  is  due  to  an  insufficient  blood  supply,  that  it  is  the  result 
of  a  secondary  myositis,  or  that  it  is  caused  by  an  ascending  neuritis,  are  all 
theories,  which,  for  a  time,  were  advocated  by  various  observers,  bat  whose 
correctness  has  been  disproved. 

The  only  theory  which  satisfactorily  explains  the  condition  is  the  reflex 
hypothesis  of  Vulpian  and  Charcot.  According  to  this  h3rpothesis  the  irri- 
tation which  is  produced  in  the  articular  nerve-endings  by  the  arthritic 
trouble  is  centripetally  propagated  to  the  spinal  centres  of  the  motor  nerves 
supplying  the  wasting  muscles,  and  here  produces  a  molecular  change,  which 
is  the  direct  cause  of  the  atrophy. 

The  correctness  of  this  theory  has  been  experimentally  proved  by  Ray- 
mond and  D^roche.  These  investigators,  assuming  that  if^  the  atrophy  is 
actually  a  refiex  one,  interruption  of  the  reflex  an*  must  prevent  its  occur- 
rence, cut  through  the  posterior  spinal  roots,  with  the  result  of  preventing 
the  occurrence  of  the  atrophy  after  an  experimentally-producea  arthritis. 
Hofia  has  repeated  these  experiments  in  a  large  number  of  dogs,  and  was 
enabled  to  corroborate  the  statements  of  the  above-mentioned  observers.  In 
a  dog  in  whom  the  third,  fourth,  and  fifth  lumbar,  and  first  sacral  posterior 
nerve-roots  of  one  side  had  been  previously  divided,  a  purulent  inflammation 
of  both  knee-joints  was  producecl.  Upon  the  side  on  which  the  nerve-roots 
had  been  divided  no  atrophy  oi*curred,  while  upon  the  other  side  there  was 
atrophy  of  the  quadriceps  so  markeii  that  a  diff*erence  of  nearly  1  cm.  existed 
in  the  measurements  of  the  two  limbs.  There  can  hardly  be  any  reasonable 
doubt  that  this  ex|>eriment  proves  the  correctness  of  the  reflex  tneory. 

The  reason  why  only  the  extensors  of  a  joint  are  afiTected  in  this  reflex 
manner  must  be  sought  in  the  direct  anatomical  connection  which  the  artic- 
ular nerves  have  with  the  ner>'es  which  supply  the  extensor  muscles  of  the 
joint. 

Diagnosis.  The  dia^asis  will  W  baseii  upon  the  preceding  joint  affection, 
upi>n  the  wide  extent  of  the  atn^phy,  and  the  reiluction  in  th^  electrical  ex- 
citability without  any  reaction  of  degeneration.  The  course  of  the  affection 
will  ser\*o  to  differentiate  it  from  any  of  the  pn\ffressive  muscular  atrophies. 

Prognosis.  In  acute  joint  affections  the  atn^phy  is  usually  of  short  dura- 
tion, and  restoration  of  function  may  be  sjxx^iily  hoped  for  as  soon  as  the 
joint  is  restoreil  to  its  normal  condition.  If  the  joint  trouble  is  chronic  the 
wastiuir  will  last  for  a  long  time,  even  af\er  cure  \yi  the  joint  affection. 
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Treatment.  The  primary  point  in  the  treatment  of  these  atrophies  is  the 
removal  of  the  joint  affections.  As  long  as  any  disease  exists  here  no  in- 
crease in  bulk  of  the  muscle  is  to  be  expected.  As  soon  as  the  joint  is  in  a 
normal  condition  the  muscles  usually  begin  to  improve  of  themselves,  but 
this  is  not  always  the  case,  and  in  many  instances  the  improvment  only  takes 
place  up  to  a  certain  point,  and  then  remains  stationaiy.  It  is  in  such  cases 
that  local  treatment  is  of  the  greatest  importance.  Electricity,  galvanism 
or  faradism,  of  sufficient  strength  to  produce  good  contractions  of  the  muscles, 
massage,  superficial  and  deep  active  movements,  with  and  without  opposi- 
tion, together  with  hydrotherapeutic  procedures,  are  the  remedies  which  in 
nearly  all  cases  will  enable  us  to  completely  restore  the  muscles  to  their 
normal  conditions. 


CHAPTER    XXX. 
THE  TROPHO-NEUROSES. 

By  JOSEPH  COLLINS,  M.D. 

Under  the  title  of  tropho-ueuroses  are  included  a  number  of  diseases  in 
which  anomalies  of  nutrition  depending  on  nervous  origin  is  the  one  striking 
feature  of  the  disease.  The  number  of  these  diseases  is  gradually  increasing. 
The  question  of  whether  or  not  there  exist  specific  trophic  nerves  is  to-day 
quite  as  unsettled  as  it  was  a  quarter  of  a  century  ago.  There  is  any  amount 
of  clinical  evidence,  and  that  of  a  convincing  kind,  to  prove  the  existence  of 
trophic  nerves,  and  there  have  not  been  lacking  writers  and  investisatora 
who  have  claimed  the  discovery  of  such  nerves,  but  experimental  physiology 
still  fails  to  reveal  any  clue  of  their  presence.  The  truth  is  that  it  gives  a 
negative  answer.  Many  trophic  disturbances  are  probably  due  to  vasomotor 
changes,  and  it  is  not  possible  to  separate  by  any  sharply-defined  lines  the 
vasomotor  and  the  tropho-neuroses.  At  the  same  time  it  should  be  dis^ 
tinctly  stated  that  there  exists  tropho-neuroses  in  which  there  are  no  appre- 
ciable vasomotor  disturbances,  as  in  many  cases  of  acromegaly  and  hyper- 
trophies ;  and,  on  the  other  hand,  there  are  any  number  of  vasomotor  dis- 
turbances which  are  in  no  sense  trophic.  Still  there  is  the  closest  relation- 
ship between  vasomotor  and  trophic  disturbances,  and  it  is  not  improbable 
that  further  research  into  the  domain  of  experimental  physiology  will  reveal 
that  this  intimacy  is  dependent  on  the  relationship  existmg  between  the  spinal 
ganglia  and  the  sympathetic  system.  Recent  investigation  in  this  direction 
tends  to  postulate  the  spinal  ganglia  as  responsible  for  trophic  conditions, 
and  the  sympathetic  ganglia  tor  the  vasomotor,  and  the  theory  that  may  be 
constructed  on  this  supposition  explains  better  than  any  heretofore  the  inter- 
lationship  and  partial  dependence  of  one  upon  the  other. 

It  is  not  my  purpose  to  consider  here  the  physiology  of  the  vasomotor 
nerves,  no  more  is  it  to  give  in  detail  the  arguments  that  have  been  advanced 
to  prove  the  existence  of  trophic  nerves  and  centres.  These  subjects  belong 
properly  to  text-books  on  physiology  and  experimental  medicine,  and  in 
them  may  be  found  any  amount  of  facts  and  theory  bearing  on  these  subjects. 

Some  of  the  diseases  which  are  considered  in  this  chapter  are  of  recent 
recognition,  but  so  assiduously  have  they  been  studied  that  their  morbid 
anatomy  and  clinical  course  are  quite  as  well  understood  as  those  of  much 
older  date. 

RAYNAUD'S  DISEASES. 

Syxonyms.  Symmetrical  Gangrene ;  Local  Asphyxia ;  Asphyxie  Local 
Symmetriciue  ;  Neuropathic  Gangrenous  Trophoneurosis. 

In  1862  Maurice  Raynaud  described  a  variety  of  dry  gangrene  which  he 
had  observed  in  twenty-eight  cases,  and  which  he  characterized  as  a  neurosis 
dependant  on  an  exaggeration  of  the  excito-motor  power  of  the  cord  pre- 
siding over  the  vasomotor  nerves ;  a  kind  of  gangrene  which  owns  for  its 
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cause  some  error  of  innervation  of  the  capillary  vessels.  He  showed  that  in 
many  instances  there  were  three  stages  in  ite  development :  The  first,  accom- 
panied by  icy  coldness  and  pallor,  the  dead-finger  stage,  and  this  he  termed 
local  syncope,  the  afiection  being  usually  paroxysmal;  the  second  stage  that 
in  which  the  blood  is  unfitted  to  the  nutritive  requirements  of  the  parts,  stag- 
nates in  the  extremities,  he  called  local  asphyxia ;  the  third  stage,  that  of 
gangrene,  when  mortification  occurs.  In  1874  Raynaud  contributed  a  sec- 
ond paper  which  contained  a  record  of  thirty-one  cases.  Since  that  time, 
and  particularly  since  Barlow's  translation  of  Raynaud's  article  into  English, 
many  cases  have  been  reported,  although  the  disease  may  be  said  to  be  ex- 
tremely rare.  The  term  symmetrical  gangrene,  which  the  discoverer  himself 
gave  to  the  disease,  is  not  entirely  appropriate,  for  I  have  been  able  to  find 
in  the  literature  no  fewer  than  eleven  cases  in  which  the  condition  was 
manifest  in  one  extremity  only,  and  in  many  cases  the  disease  does  not  go  on 
to  gangrene,  so  although  eponyms  should  De  discouraged,  the  most  fitting 
name  for  the  disease  is  as  given  above. 

Etiology.  Raynaud's  disease  occurs  very  frequently  in  patients  who  are 
the  possessors  of  other  nervous  diseases,  such  as  hysteria,  epilepsy,  tabes, 
myelitis,  syringomyelia  and  neurasthenia.  It  is  not  uncommonly  seen  in 
insane  asylums,  particularly  in  patients  who  have  acute  mania. 

It  occurs  about  twice  as  often  in  females  as  in  males.  In  a  hundred  cases 
taken  from  the  literature  sixty-one  were  females  and  thirty-nine  males.  It 
may  occur  at  any  age,  but  is  much  more  frequent  during  adult  life,  from 
twenty  to  forty.  Cases  have  been  reported  in  children  under  two  years,  and 
early  childhood  furnishes  a  goodly  proportion  of  the  cases.  No  cases  have 
been  recorded  as  occurring  for  the  first  time  after  sixty  years.  Raynaud 
attributed  ^eat  etiologic  weight  to  disturbances  of  menstruation ;  but  statis- 
tics since  his  time  have  not  corroborated  him  in  this.  Syphilis  was  a  direct 
etiological  factor  in  one  case ;  this  was  proven  to  be  a  fact  by  the  prompt  dis- 
appearance of  the  symptoms  under  antiluetic  treatment  (Barlow :  Lancet y 
July  6,  1889),  and  in  a  few  others  it  is  possible  to  get  an  inherited  or  ac- 
quired syphilitic  history.  A  neuropathic  diathesis  is  to  be  made  out  in  a 
large  proportion  of  the  cases.  Ansemia  and  all  conditions  of  impoverished 
blood,  whether  due  to  malaria,  excesses,  or  intercurrent  diseases,  are  strong 
predisposing  factors.  Cases  of  Raynaud's  disease  are  sometimes  seen  asso- 
ciated with  urticaria,  scleroderma  and  telangiectasis.  The  exciting  causes 
are  fright,  exposure  to  cold,  frost  bite,  acute  fatigue  and  trauma,  especially  to 
the  sympathetic  system,  through  blows  or  injuries  over  the  solar  plexus  and 
splanchnic  ganglia.  The  disease  has  come  on  in  a  few  cases  after  the  acute 
infectious  diseases,  including  influenza,  in  one  case  after  dog  bite,  and  in 
another  after  a  poisonous  dose  of  chloral.  By  some  writers  the  original 
cause  of  the  disease  is  considered  to  be  of  a  toxic  nature. 

Symptoms.  The  local  symptoms  generally  precede  any  subjective  symp- 
toms, and  the  patient  remarks  that  the  fingers  or  toes,  or,  more  rarely,  the 
nose,  after  or  without  having  been  exposed  to  the  cold,  looks  pale  and  glossy, 
and  presents  the  characteristics  of  a  local  syncope  or  regional  ischoemia. 
With  this  there  is  a  feeling  of  tingling  and  itchiness,  a  sensation  as  if  the 
parts  had  been  stung  by  nettles,  and  a  feeling  of  numbness  and  loss  of 
dexterity  and  tactile  sensibility.  This  condition  may  persist  for  some  time ; 
gradually,  or  paroxysmally,  the  parts  affected  become  more  blanched  and 
the  local  syncope  more  exaggerated.  The  end  or  the  entire  finger  may  be- 
come apparently  completely  exsanguinated,  waxy,  and  colorless,  the  so-called 
digit'i  nwrtui  To  the  touch  they  are  cold  and  pulseless,  although  the  pulse 
at  the  worst  may  be  demonstrable.  A  needle  plunged  through  the  skin  into 
the  tissues  does  not  cause  a  drop  of  blood.     With  this  stage  there  may  be 
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some  constitutional  B^mptoms,  such  as  in  the  banning  a  chill,  oausea, 
anorexia,  constipation,  a  general  feeling  of  hypothermia,  lack  of  energy, 
pain  in  various  parts  of  the  body,  and  a  sense  of  tingling  in  other  extremi- 
ties which  are  not  the  seat  of  local  syncope.  If  the  symptoms  peiBist,  the 
skin  either  preserves  its  glaaay,  wasen  look  or  it  becomes  shrivelled  and 
puckered.  This  stage,  after  lasting  from  a  few  minutes  to  several  hours  or 
oays,  may  pass  off  without  leaving  a  trace,  or  it  may  pass  into  the  second 
st^e,  that  of  local  asphyxia. 

ti  the  stage  of  local  asphyxia  or  regional  cyanosis,  the  tips  of  the  fingers, 
the  toes,  or  any  part  affected  begins  to  assume  a  bluish-black  appearance.  The 
ipecially  look  as  if  they  had  been  dipped  in  ink.  If  the  affected  parts  are 
r  upon  the  amemia  produced  takee  a  long  time  to  disappear.  Occa- 
sionally in  this  Btage  of  regional  cyanoeis,  the  fingers  are  swollen,  of  a  vivid- 
red  color,  extremely  hot,  covered  with  a  profuse  perspiration,  the  capillaries 
and  all  the  vessels  flilly  distended,  and  anemia  caused  by  pressure  dist^)- 
pears  rapidly.  In  both  forms  the  integrity  of  the  circulation  is  interfered 
with,  and  the  results  are  the  same.  Simultaneously  with  the  appearance  of 
this  stage  the  patient  begins  to  complun  of  pain  generally  of  a  neuralgic 
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character,  and  generally  in  proportion  to  the  cyanoeis  so  is  the  pain.  The 
fingers  of  both  hands  or  the  toes  may  be  involved  at  the  same  time,  but  fre- 
quently the  appearance  in  one  hand  slightly  antedates  that  of  the  other. 
After  continuing  in  these  parts  for  a  time  it  is  not  uncommon  to  find  the 
ears  and  even  the  tip  of  the  nose  beginning  to  be  similarly  affected.  Lead- 
ing up  to  the  third  stage,  the  epidermis  over  the  affected  {^rts  may  show 
small  blisters,  and  iu  some  cases  these  contain  a  small  quantity  of  blackish 
blood.  After  several  hours  or  longer  the  skin  over  the  black  portion  of  the 
fingers,  especially  over  the  bulbs,  separates  from  the  adjacent  parts,  the  derma 
becomes  extensively  destroyed  and  small  ulcers  can  be  seen  eroding  the 
deeper  tissues,  or  the  gangreue  takes  a  deeper  hold,  and  the  terminal  pha- 
langes or  even  the  entire  finger  becomes  shrivelled  and  mummified  (Fig.  290). 
If  the  gangretious  process  is  limited  to  the  formation  of  small  necrotic  areas, 
these  heal  slowly  after  the  attack  has  passed  off,  and  the  only  evidence  re- 
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maining  is  a  slight  scar  in  the  pulpy  part  of  the  finger.  A  number  of  these 
scars  may  tell  of  many  previous  attacks.  If  the  gangrenous  process  is  of  the 
severer  form,  the  skin  of  the  end  of  the  fingers  becomes  olack,  dry,  and 
shrivelled,  while  adjoining,  in  the  healthy  tissue,  may  be  seen  forming  the 
line  of  demarcation  from  which  a  reactive  process  is  to  be  set  up  which  sep- 
arates the  dead  part,  and  from  which  the  reparative  process  develops.  The 
process  may  be  so  severe  that  spontaneous  amputation  of  extremities,  such  as 
the  feet,  may  occur.  The  process  of  separation  and  cicatrization  is  a  very 
slow  one  and  frequently  extends  over  many  months.  In  the  majority  of 
cases,  however,  the  gangrene  does  not  go  on  to  this  extent. 

The  disease  may  show  itself  in  other  parts  of  the  body  than  the  fingers, 
toes,  ears,  and  nose,  but  in  these  it  is  most  common.  (See  Plate  VII.)  It 
is  not,  however,  uncommon  to  find  patches  over  the  heels,  deltoid  muscles, 
calves,  maleoli,  nates,  cheeks,  and  lips,  and  on  the  abdomen  especially  on 
each  side  of  the  umbilicus.  When  it  involves  any  of  these  parts  it  does  not 
ordinarily  go  on  to  complete  gangrene.  The  tongue,  the  penis,  and  the  vulva 
are  unusual  seats  of  the  lesion. 

The  constitutional  symptoms  of  this  disease  vary,  and  are  not  altogether 
constant.  The  absence  ot  fever  is  characteristic  of  its  entire  course,  and  dur- 
ing the  stage  of  local  asphyxia  the  temperature  of  the  skin  of  parts  aBTected 
may  be  very  much  lowered.  The  most  interesting  symptom,  as  was  empha- 
sized by  Barlow,  is  intermittent  hsemodobinuria.  Tnis  may  occur  dur- 
ing an  attack,  or  it  may  seemingly  take  the  place  of  an  attack.  The 
causes  of  h^emoglobinuria  occurring  apart  from  Raynaud's  disease  are  not 
well  understood;  but  unlike  the  latter  disease  it  occurs  preponderatingly 
in  males,  and  particularly  in  those  who  sometimes  in  their  lives  have  suf- 
fered from  malarial  infection.  And,  furthermore,  the  symptoms  attend- 
ing h^emoglobinuria  sui  aeneris  are  much  more  severe  than  those  of  Ray- 
naud's disease.  Psychical  disturbances  sometimes  occur  at  the  beginning  or 
during  the  course  of  the  attack,  and  consist  of  a  feeling  of  malaise,  irrita- 
bility and  depression,  transient  attacks  of  aphasia  (Weiss),  loss  of  motor 
power  (Raynaud),  unconsciousness  (Englisch),  convulsions  (Southey),  all  of 
which  may  be  attributed  to  isch^emia  resulting  from  spasm  of  the  arteries  of 
the  representative  parts  of  the  brain,  analogous  to  that  occurring  in  the 
arteries  of  the  fingers  and  extremities.  Disturbances  of  vision  during  a 
paroxysm  is  not  uncommon.  It  may  be  a  simple  dimness  or  obscuration  de- 
pendent upon  a  narrowing  of  the  calibre  of  the  central  artery  of  the  retina 
and  its  branches,  and  which  can  be  demonstrated  ophthalmoscopically,  or  it 
may  be  associated  with  profound  hebetude,  bluntness  of  hearing,  noises  in 
the  ear,  perversion  of  taste,  and  other  symptoms  that  point  to  vascular  de- 
pravity in  the  brain.  Occasionally  the  disturbance  of  vision  may  be  due  to 
pupillary  conditions,  such  as  iridoplegia  (Hutchinson),  and  these  cases  point 
to  an  involvement  of  the  sympathetic. 

Fortunately  these  severer  symptoms  do  not  occur  in  the  majority  of  cases. 
Trophic  disturbances,  such  as  atrophy  of  the  muscles  of  the  hands,  prolifera- 
tion of  the  epidermis,  urticaria,  chilblains,  changes  in  the  nails,  and  even 
scleroderma  may  occur.  Very  rarely  synovitis  and  evidences  of  involve- 
ment of  one  or  more  of  the  joints  are  seen.  In  those  cases  in  which  neuritis 
and  lepra  nervorum  are  present  there  will  be  striking  defects  of  sensibility  and 
motion,  and  changes  in  electrical  irritability. 

The  duration  of  the  disease  is  a  variable  one.  The  first  and  second  stages 
last  from  a  few  hours  to  several  days,  and  the  third  stage,  depending  if  it 
goes  on  to  mummification,  or  if  limited  to  the  formation  of  local  necrotic 
spots  in  the  form  of  ulcers,  is  a  variable  one.  If  the  former  occurs,  three  or 
four  m(mths  will  elapse  before  recovery  sets  in,  and  in  the  latter  case  the  same 
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number  of  weeks  may  suffice.  The  first  attack  may  be  the  only  one,  but  in 
the  great  proportion  of  cases  the  disease  returns  after  a  variable  intermisBion, 
during  which  time  other  vasomotor  phenomena,  such  as  urticaria  and  angeio- 
neurotic  oedema,  may  show  themselves. 

In  children  the  disease  runs  a  very  rapid  course  and  frequently  there  is 
nothing  paroxysmal  about  the  attack ;  the  symptoms  progress  uninterruptedly 
and  the  child  may  die  within  two  days  from  the  time  when  the  disease  first 
showed  itself. 

The  pathology  of  the  disease  is  obscure,  and  very  little  can  be  said  with 
absolute  certainty.  Most  observers  of  the  disease  since  the  time  of  Raynaud 
have  corroborated  his  opinion  that  the  local  syncope  is  produced  by  a  con- 
traction or  spasm  of  the  vessels,  the  arteries  and  vems,  in  the  parts  affected. 
The  local  asphyxia  occurs  when  the  spasms  cease  in  the  veins  and  capillaries, 
but  still  continues  in  the  arteries,  such  is  the  condition  when  the  second  stage 
is  characterized  by  a  black  appearance  of  the  parts.  When  they  are  of  a 
vivid-red  color,  as  has  previously  been  described,  it  is  probable  that  there  is 
a  paresis  of  the  vaso-constrictors,  or  more  probable  an  uritation  of  the  vaao- 
dilators,  which  retards  the  circulation  through  the  parts.  Attempts  have 
been  made  to  associate  the  disease  with  certain  pathological  conditions  of  the 
arteries  resulting  from  syphilis,  Brieht's  disease,  etc.,  but  if  these  conditions 
are  present  they  can  only  be  regarded  as  intercurrent  or  accidental.  That 
the  disease  does  occur  with  certain  diseases  of  the  spinal  cord,  such  as  tabes, 
syringomyelia,  and  myelitis,  is  beyond  cavil.  In  a  few  cases  neuritis  has  been 
found  in  the  nerves  distributed  to  the  affected  parts  (Pitres  and  Vaillard : 
Archives  de  Phyaiologie,  1885),  (Wigglesworth :  Trans.  Path.  Soe.,  1887,  Lon- 
don, vol.  xxxvii.),  (Affleck :  Brit.  Med.  Joiirn.,  1888,  vol.  ii.  p.  1269),  but 
it  is  probable  that  these  changes  were  secondary.  The  same  may  be  said  of 
those  cases  where  endarteritis  and  endophlebitis  have  been  found,  as  in  the 
cases  reported  by  Dehio  and  by  Goldschmidt.  Raynaud's  disease  may  attack 
people  whose  vessels  are  not  Wealthy,  but  in  such  individuals  spasm  of  the 
bloodvessels  and  not  defeneration  of  their  walls  is  at  the  bottom  of  the 
disease;  back  of  all  this  is  some  derangement  of  the  sympathetic  nerv- 
ous system  and  that  part  of  the  central  nervous  system  from  which  the 
sympathetic  has  its  origin.  It  may  be  due  to  affection  of  the  local  vaso- 
motor system,  as  in  cases  where  exposure  to  cold  is  directly  the  cause  of  the 
attack.  It  may  be  due  to  affection  of  the  sympathetic  ganglia,  as  in  a  case 
reported  by  Collier  (Manchester  Med.  Chronicle^  1889),  where  irritation  of 
the  great  abdominal  sympathetic  from  an  ancient  and  recent  peritonitis  was 
clearly  the  cause.  Again,  it  may  be  due  to  lesion  of  the  vasomotor  centres  or 
conducting  paths  in  the  spinal  cord,  syringomyelia,  tabes,  etc.,  or  of  the 
vasomotor  centres  and  areas  in  the  medulla  and  brain;  and  finally  it  may 
be  called  into  being  through  physical  or  jysychical  reflexes. 

Diagnosis.  When  the  otfectiou  is  well  developed  it  is  scarcely  possible  to 
mistake  it  for  any  other  disease.  The  svmmetr}'  of  development,  the  distri- 
bution, the  sensory,  motor,  and  trophic  changes  coming  on  in  regular  order, 
and  the  absolute  lack  of  dependence  of  these  symptoms  on  constitutional 
disease,  are  characteristic.  Other  forms  of  gangrene  can  be  differentiated 
by  their  etiology,  and  it  is  only  necessary  to  mention,  senility,  ergot,  constric- 
tion, which  have  not  only  these  etiological  peculiarities,  but  cause  gangrene 
having  very  different  appearance  and  distribution.  Erythromelalgia  may  be 
confounded  with  Raynaud's  dLseiise  when  local  erythema  occurs  in  the  second 
t?tage,  but  it  may  be  differentiated  by  its  mode  of  onset  and  the  fact  that 
erythromelalgia  never  goes  on  to  gangrene.  Diabetes  and  nephritis  can  be 
quickly  ruled  out  by  an  examination  of  the  urine.     It  should  not  be  forgot- 
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ten,  however,  that  both  of  these  conditions,  particularly  the  latter,  may  com- 
plicate Raynaud's  disease. 

Prognosis.  Generally  speaking  the  prognosis  may  be  said  to  be  good.  The 
proportion  of  cases  that  terminate  fatally  is  not  easy  to  calculate.  Numer- 
ous cases  in  which  death  occurred  are  on  record,  but  as  a  rule  the  cause  of 
death  was  some  complicating  or  intercurrent  disease,  such  as  phthisis.  The 
prognosis  is  bad  when  the  disease  develops  in  individuals  who  are  already 
afflicted  with  some  incurable  disease,  such  as  tabes  or  syringomyelia.  Except 
in  children  an  attack  probably  never  eventuates  in  death.  When  the  dis- 
ease goes  on  to  the  formation  of  gangrene  en  masse  the  general  health  may 
become  so  depraved  that  the  body  becomes  an  easy  victim  of  infectious  dis- 
ease, particularly  tubercle,  which  in  turn  shortens  the  patient's  life. 

Treatment.  The  most  important  factors  in  the  treatment  of  this  disease 
are  to  increase  the  patient's  nutrition,  to  counteract  the  neuropathic  diathesis 
from  which  so  many  of  these  patients  suffer,  and  to  render  him  immune  to 
causes  that  are  known  to  excite  attacks,  such  as  exposure  to  cold,  mental 
shocks,  and  the  like.  Measures  that  contribute  to  the  patient's  general 
health,  and  which  are  consistent  with  bodily  and  mental  quietude,  such  as 
change  of  climate,  regular  and  systematic  exercise,  and  avoidance  of  fatigue, 
should  be  taken.  During  an  attack,  if  the  pain  is  very  severe,  it  may  be 
necessary  to  give  an  anodyne,  such  as  morphine,  which,  however,  should  never 
be  injected  into  the  seat  of  the  pain,  for  any  irritation  to  those  parts  tends 
to  increase  the  liability  to  gangrene  and  amount  of  destruction  if  the  gan- 
grenous stage  does  occur.  The  affected  parts  should  be  wrapped  in  cotton 
and  placed  in  a  position  most  favorable  for  the  circulation,  the  temperature 
of  the  part  maintained  by  a  moderate  degree  of  artificial  heat,  either  dry 
heat  or  occasional  lukewarm  hand  and  foot  baths.  The  administration  of 
nitroglycerin  and  nitrite  of  amyl  has  been  warmly  recommended  by  some, 
but  the  consensus  of  opinion  is  that  use  of  either  one  is  usually  disappoint- 
ing. Electricity  has  been  used  extensivelv  since  Raynaud  first  recommended 
it,  but  its  therapeutic  value  in  this  affection  is  very  small.  Peter,  of  Paris, 
recommends  the  use  of  the  galvanic  current,  the  positive  pole  applied  over 
the  cervical  enlargement  and  the  negative  pole  in  a  basin  of  warm  salt 
water.  Each  of  the  four  extremities  are  batned  in  turn  for  five  minutes, 
while  the  number  of  elements  used  is  increased  from  4  to  8,  10,  and  even  16 
for  each  member,  the  intensity  of  the  current  being  from  2  to  3  milliamp^res. 
It  has  also  been  recommended  to  apply  one  pole  of  the  galvanic  current  to 
the  cervical  region  and  the  other  to  the  lumbar  and  send  the  current  through 
the  spine,  and  likewise  a  mild  galvanic  current  to  the  sympathetic  in  its 
various  portions,  but  the  truth  is  that  this  method  of  treatment  is  of  very 
little  use.  When  gangrene  sets  in  it  should  be  treated  according  to  the  prin- 
ciples of  modern  surgery. 


ANQIONBUROTIC  CBDBMA. 

Synonyms.  Acute  Circumscribed  (Edema;  Acute  Idiopathic  CEdema; 
Periodic  Swelling ;  Urticaria  Tuberosa,  or  Giant  Swelling ;  Acute  Non- 
inflammatory CEdema. 

Angioneurotic  oedema  is  a  disease  characterized  by  the  appearance  of  cir- 
cumscribed swellings  on  different  parts  of  the  body,  by  preierence  the  face, 
throat,  and  extremities,  without  apparent  cause  or  premonition,  and  non- 
inflammatory in  nature.  Reference  to  the  disease  can  be  found  in  medical 
literature  dating  back  as  far  as  1827,  but  it  is  only  since  1882,  when  Quincke 
and  his  pupil,  Dinkelacker,  gave  a  critical  description  of  the  disease,  that  it 
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has  been  thought  anything  more  than  an  intercurrent  S3rmptom.  The  term 
angioneurotic  oedema,  under  which  the  disease  is  most  commonly  described 
in  this  country,  is  not,  considering  our  ignorance  of  the  pathology  of  the  dis- 
ease, an  entirely  justifiable  one,  as  it  takes  for  granted  certain  ractors  in  the 
genesis  of  the  disease  which  are  not  demonstrable.  The  term  acute  circum- 
scribed non-inflammatory  cedema  is  the  term  which  best  expresses  the  clini- 
cal characteristics  of  the  disease. 

Etiology.  The  most  important  predisposing  causes  are  heredity^  disor- 
dered health,  overwork,  and  exhaustion.  In  a  large  proportion  of  tne  cases 
that  have  been  reported  there  is  evidence  of  a  strong  neuropathic  taint,  mani- 
festing itself  as  hysteria,  hystero-epilepsy,  neurasthenia,  or  some  evidence  of 
degeneration.  Direct  heredity  is  one  of  the  most  important  and  interesting 
elements  in  the  production  of  the  disease.  It  has  oeen  pointed  out  with 
remarkable  accuracy  by  Strubing  (Zeitschr.  f,  klin.  Med,,  ix.  p.  389)^ 
Quincke  { Moncdschrift  f.  prakt.  Dermatol,,  1882,  i.),  Falcone  (Rivida  Veneta, 
Veneza,  1887,  vii.  ^,  Osier  (American  Journal  of  the  Medical  Seienees),  and 
others.  In  the  latter's  case  the  author  was  able  to  trace  the  hereditary  influ- 
ence through  five  generations,  in  which  time  no  less  than  twenty  individuab 
were  afllicted  with  the  disease.  In  the  fourth  generation  eight  people  were 
afiected.  In  cases  that  are  directly  hereditary,  male  and  female  seem  to 
furnish  about  an  equal  number  of  cases. 

The  sinister  influence  of  psychical  and  physical  exhaustion  can  be  traced 
in  some  cases,  although  the  greater  number  of  these  patients  considered 
themselves  in  good  bodily  health.  In  some  cases  the  disease  develops  while 
the  individual  is  doing  exhausting  bodily  and  mental  labor,  as  was  the  case 
in  a  physician  under  the  writer's  observation. 

The  period  of  early  adult  life  ^mishes  the  greatest  number  of  cases,  the 
average  age  being  a^ut  about  twenty-seven  years.  Childhood  is  by  no 
means  exempt.  Dinkelacker  has  reported  a  case  in  a  child  three  months 
old,  in  whom  the  disposition  to  the  disease  was  inherited.  It  rarely  occurs 
for  the  first  time  in  individuals  upward  of  sixty  years,  although  it  does  occa- 
sionally, as  is  shown  by  a  case  reported  by  Goltz  {Deiiisch,  mea.  Wochenschrifi, 
1880,  No.  17).  An  examination  of  ninety  cases,  to  determine  which  sex  is 
most  frequently  aflected,  shows  that  it  occurs  about  twice  as  often  in  females 
as  in  males  in  Germany  and  in  France,  while  in  this  country  and  in  Eng- 
land the  occurrence  in  the  sexes  is  about  equal. 

Among  the  exciting  causes  that  may  be  mentioned  as  having  been  found 
in  several  cases  are  exposure  to  cold,  gastric  irritation,  the  onset  of  puberty^ 
the  climacteric,  masturbation  during  the  unstable  time  of  adolescence,  trauma, 
^ght,  and  the  influence  of  certain  toxic  substances,  particularly  tobacco, 
malaria,  and  alcohol.  The  causative  influence  of  the  last  three  mentioned  is 
fi^uently  seen  when  they  have  been  intercepted  for  a  time  and  then  renewed. 
8ucn,  for  instance,  as  excesses  in  alcohol  and  tobacco  after  a  period  of  cessation, 
and  return  to  a  malarial  district  after  a  period  of  prolonged  absence.  Of 
the  exciting  causes  exposure  to  cold  is  one  of  the  most  potent,  and  is  shown 
in  cases  reported  by  Starr,  Widonitz,  Kirsch,  Jamieson,  and  myself.  In  one 
of  Starr's  patients  the  hands  swelled  every  time  she  put  them  m  cold  water, 
and  in  winter  exposure  of  the  face  and  hands  when  out  of  doors,  or  of  the 
buttocks  in  a  cold  water-closet,  was  sure  to  be  followed  by  an  appearance 
of  the  swelling. 

The  time  of  the  appearance  of  the  swellings  has  been  in  some  cases  very 
regular ;  such,  for  instance,  as  in  a  case  reported  by  Matas  (New  Orleans  Med. 
Joum,,  Oct.  18^7);  but  in  these  cases  the  periodicity  is  to  be  attributed  to  ma- 
larial pobouing.  In  the  great  number  of  cases  the  swellings  may  appear  at 
any  time  during  the  twenty-four  hours;  the  time  when  attacks  are  most 
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liable  to  show  themselves,  however,  is  between  2  and  6  a.  m.,  a  period  when 
the  tide  of  life  is  at  its  lowest  ebb  and  the  parts  least  resistant. 

Attacks  are  more  frequent  in  summer  and  winter  than  during  the  other 
two  seasons.  In  the  summer,  for  the  reason  that  it  is  during  this  period 
that  sudden  cooling  is  apt  to  take  place. 

It  has  been  previously  mentioned  that  this  disease  is  seen  in  those  who  are 
handicapped  through  some  inherited  or  acquired  neurotic  taint,  but  it  must 
be  mentioned  that  it  occurs  in  those  from  whom  no  neurotic  history  can  be 
obtained,  who  have  no  bad  habits,  and  who  are  in  comfortable  circumstances 
in  life.  In  fact,  it  may  be  said  that  in  a  considerable  number  of  cases  the 
closest  search  will  not  reveal  an  attributable  cause. 

Symptoms.  The  manifestations  of  the  disease  generally  present  them- 
selves without  warning  and  most  commonly  on  the  face,  the  lips,  the  tongue, 
pharynx,  forehead,  and  genital  organs.  In  some  cases  the  patient  may 
complain  a  short  time  before  the  appearance  of  the  swelling  of  a  feeling  of 
malaise  or  depression,  associated  with  ill-defined  gastro-intestinal  symptoms. 
The  oedema  reaches  its  ^11  development  in  from  one-half  to  two  hours,  and 
gives  the  patient  very  little  discomfort,  except  by  its  mere  presence.  There 
is  a  feeling  of  stifihess  and  unwieldiness  and  a  sensation  of  tension,  but  no 
subjective  sensation  of  inflammatory  swelling,  such  as  a  sense  of  throbbing 
and  pulsating  pain.  The  swelling  varies  in  color,  is  clearly  circumscribed, 
and  is  closelv  diiierentiated  from  the  surrounding  surface.  Ordinarily  the 
color  is  whitish,  with  a  little  rose  tin^e,  but  in  some  cases  the  skin  over  the 
swelling  is  of  a  dull  roseate  hue,  with  a  whitish  shading  near  the  centre  of 
the  swelling.  The  swelling  does  not  pit  on  pressure,  or,  if  it  does  slightly, 
the  indentation  is  quickly  efiaced.  The  amount  of  swelling  varies  in  each 
case ;  sometimes  it  is  so  slight  that  it  is  scarcely  noticeable,  while  in  other 
cases  the  patient  is  quite  unrecognizable  when  the  swellings  occur  on  the 
face.  It  lasts  from  a  few  hours  to  a  few  days,  but  in  the  vast  majority  of  the 
cases  no  trace  of  the  swellings  can  be  found  ailer  twenty-four  hours.  It  may 
occur  in  separate  parts  of  the  body  simultaneously,  but  frequently  its  disap- 
pearance n*om  one  part  of  the  body  is  the  signal  for  its  manifestation  in 
another,  which  may  have  no  relation  to  the  part  previously  afiected ;  for 
instance,  it  will  jump  from  the  forearm  to  the  eyelids,  or  from  the  lips  to  the 
crest  of  the  ilium,  or  from  the  cheeks  to  the  stomach — that  is,  to  parts  hav- 
ing no  apparent  anatomical  or  physiological  connection.  As  a  rule,  it  does 
not  show  itself  in  more  than  two  or  three  localities  at  one  visitation,  and 
frequently  in  only  one.  After  its  disappearance  from  an  area,  a  heavy  wooden 
sort  of  a  feeling  is  complained  of,  although  the  responses  of  the  different 
sensations  are  unimpaired. 

The  subjective  sensations  are  a  sense  of  scalding  or  burning  as  the  swelling 
is  showing  itself,  and  due  probably  to  the  tension  under  which  the  skin  is 
suddenly  placed.  Occasionally  there  is  a  feeling  of  itchiness,  not  only  in 
the  parts  that  are  swollen,  but  in  the  neighboring  skin,  and  if  the  skm  is 
scratched  an  artificial  urticaria  is  the  result.  Aside  from  these  if  the  swell- 
ing does  not  encroach  upon  any  organ,  such  as  the  eye,  the  stomach,  the 
penis,  and  testicles,  or  if  it  does  not  olock  up  the  conductivity  of  a  passage, 
such  as  the  mouth,  pharynx,  the  larynx,  or  intestine,  as  it  sometimes  does, 
there  will  be  scarcely  any  other  subjective  symptoms.  There  are  two  symp- 
toms or  conditions  which  sometimes  occur,  but  which  must  be  regarded  as 
complications,  viz.:  hsemoglobinuria  and  albuminuria,  and  effusion  into  the 
joints. 

The  mucous  membrane  of  the  larynx,  the  pharynx,  stomach,  and  intes- 
tines are  sometimes  affected,  and  when  any  of  these  parts  is  the  seat  of  the 
swelling  the  symptoms  may  become  very  distressing,  and  even  inimical  to 
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life.  When  the  swelling  appears  in  the  larynx  the  STmptoms  are  those  of 
obstruction,  and  are  in  proportion  to  the  amount  of  encroachment  that  it 
makes.  This  is  often  so  great  that  distressing  symptoms  of  suffocation  are 
produced,  and  in  some  instances  death  has  taken  place  in  consequence  of  the 
oedema,  as  in  two  of  the  cases  reported  by  Osier.  In  some  cases  the  symp- 
toms are  so  urgent  that  it  is  necessary  to  make  scarification  of  the  membrane 
or  to  do  tracheotomy.  When  the  swelling  is  in  the  glottis  or  the  pharynx 
difficulty  in  swallowing  and  a  sense  of  constriction  are  proportionate  to  the 
amount  of  oedema.  In  a  few  instances  the  swelling  has  come  on  so  abruptly 
and  reached  such  an  extent  that  the  aw^l  sensation  of  choking  to  death 
develops  within  a  very  short  period.  Only  one  case  has  been  reported  where 
the  oeciema  of  the  glottis  was  so  great  that  death  resulted.  (Krieger :  Med- 
Uzinskvie  Ohozrenie,  1889,  No.  17). 

In  about  one-third  of  the  cases  gastro-intestinal  symptoms  are  prominent. 
They  are,  first,  a  feeling  of  uneasiness  and  tension,  as  if  something  undigesti- 
ble  Kad  been  swallowed ;  with  this  there  is  loss  of  appetite  and  sense  of  weight 
in  the  epigastrium,  which  is  soon  followed  by  a  filing  of  distention  in  the 
stomach,  nausea,  and  constipation.  The  symptoms  grow  more  distressing, 
and  sharp  colicky  pains  often  attend  with  profuse  vomiting,  and  neat  thirst 
follows.  The  pain  is  often  so  severe  as  to  demand  the  adnunistration  of  mor- 
phine. The  cnaracter  of  the  vomit  depends  at  first  upon  the  contents  of  the 
stomach,  but  later  it  is  watery,  contains  a  good  deal  of  stringy  mucus,  and  is 
profuse  in  quantity.  After  the  paroxysm,  which  may  last  from  a  few  minutes 
to  several  hours,  there  is  frequently  diarrhoea  of  a  colliouative  nature  with 
an  apparent  retraction  of  the  abdomen,  and  a  general  feeling  of  languor  and 
prostration.  Often  during  or  following  such  an  attack  the  patient  passes  a 
large  quantity  of  water,  which,  however,  contains  nothing  abnormal  save  an 
increased  quantity  of  earthy  phosphates. 

A  few  authors  have  reported  cases  in  which  the  oedema  seemed  to  mani- 
fest itself  in  the  lungs,  altnough  this  has  never  been  proven  by  post-mortem 
examination.  If  it  be  granted  that  it  does  occur  in  the  lungs,  the  symptoms 
resulting  will  not  differ  materially  from  those  of  ordinary  pulmonary  oedema 
except  in  the  suddenness  of  its  onset  and  the  urgency  of  the  symptoms  and, 
frequently,  the  abrupt  mode  of  departure. 

The  primary  point  of  manifestation  and  the  area  of  distribution  of  the 
swellings  were  studied  by  me  in  a  series  of  71  cases,  personal  and  taken 
from  the  literature.  In  these  the  swelling  showed  itself  primarilly :  in  the 
face  in  29  cases,  on  the  extremities  in  22,  in  the  lar}^x  in  5,  on  the  genitals, 
penis,  vulva,  and  scrotum  in  3,  on  the  body  in  6,  on  the  gums  and  palate  in 
1,  in  the  stomach  in  3,  on  the  neck  and  behind  the  ear  in  1  each.  Of  the 
cases  in  which  the  swelling  appeared  primarily  on  the  face,  3  were  restricted 
to  the  forehead,  3  occurred  nrst  on  the  eyelids,  7  on  the  lips,  while  the  re- 
mainder were  distributed  on  various  parts  of  the  face.  On  the  extremities 
the  hands  are  by  far  most  frequently  affected,  and  the  swelling  here  attains 
sometimes  an  enormous  degree.  The  crest  of  the  ilium,  the  outtocks,  the 
front  of  the  abdomen,  and  over  the  shins,  may  be  the  seat  of  the  swellines. 

Although  it  attacks  some  regions  by  preference,  it  rarely  confines  itseUT  to 
one  locality  ;  migration  is  one  of  its  marked  characteristics,  and  rarely  is  it 
confined  to  one  locality.  The  occurrence  of  swelling  in  one  spot  seems  to 
predispose  that  place  for  future  attacks.  Parts  of  the  body  w^hich  have  pre- 
viously been  injured,  or  which  have  been  the  seat  of  protracted  pain,  seem 
in  some  instances  to  be  a  favorite  seat  for  the  swellings. 

The  interval  between  attacks  is  a  variable  one :  in  some  cases  a  few  days, 
in  otliers  as  many  months.  The  general  health  between  the  attacks  is,  as  a 
rule,  good.     In  one  case  recently  under  the  writer's  observation,  there  was 
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some  tachycardia,  palpitation,  and  a  pulse  of  very  low  tension ;  but  the  cause 
of  the  disease  in  this  man  was  unooubtedly  tobacco,  it  being  his  habit  to 
consume  from  thirty  to  fifty  cigars  daily ;  so  the  cardiac  symptoms  were  at- 
tributed to  the  smoking.  For  a  day  or  two  aft;er  an  attack  there  may  be  a 
feeling  of  tiredness  and  languor,  especially  if  the  digestive  mucous  membranes 
have  been  involved,  but  this  soon  passes  away,  and  the  patient  remains  well 
until  the  appearance  of  the  next  attack. 

Diagnosis  and  Prognosis.  The  diagnosis  of  this  disease  is,  as  a  rule,  not  diffi- 
cult, particularly  if  arrived  at  by  a  process  of  exclusion.  The  fact  that  the 
swelling  is  distinctly  circumscribed,  that  it  is  not  tender  to  the  touch,  that  it 
does  not  pit  on  pressure,  that  it  has  none  of  the  characteristics  of  an  inflam- 
matory swelling,  that  it  is  frequently  associated  with  urticaria,  and  the  mode  of 
its  onset  and  disappearance  are  characteristic  and  are  not  easily  mistaken  for 
other  forms  of  oedema.  Kussner  {Berlin,  klin,  Wochenschr.,  1889,  No.  16) 
has  described  angioneurotic  oedema  as  occurring  with  a  rheumatic  attack, 
but  it  is  probable  that  such  attacks  are  but  intercurrent  non-inflammatory 
exudates  into  the  joint,  which  complicate  this  disease,  as  was  mentioned  pre- 
viously. It  may  be  confounded  with  the  blue  oedema  of  hysteria,  as  de- 
scribed by  Sydenham,  or  the  white  cedematous  swellings  occurring  with  the 
same  disease,  as  described  by  Charcot.  In  hysteria,  however,  and  especially 
if  the  hysterical  attack  is  sufficiently  profound  to  have  oedema  as  one  of  its 
attendants,  there  will  always  be  found  some  of  the  well-known  stigmata  of 
hysteria,  which  will  be  sufficient  to  make  the  diagnosis.  It  ma^  be  said  with 
truth  that  the  oedema  occurring  with  hysteria  is  an  angioneurotic  oedema,  but 
it  has  a  different  symptomatology  and  suggests  different  treatment  than  the 
symptom-complex  which  we  have  described.  Although  almost  all  the  cases  of 
angioneurotic  oedema  are  developed  in  neurotic  subjects,  in  my  experience 
it  is  most  uncommon  to  find  any  evidences  of  hysteria.  Malarial  oedema, 
menstrual  oedema,  and  a  disease  of  the  Antipodes,  known  as  Australian 
blight,  are  in  all  probability  forms  influenced  by  the  etiological  factor  of  the 
disease  in  question.  It  is  barely  possible  to  confound  it  with  erythema 
nodosum,  but  the  absence  of  tenderness  and  the  pale  color  will  make  the 
diagnosis.  The  integrity  of  the  internal  organs  and  the  peripheral  vessels 
will  exclude  the  possibility  of  attributing  the  oedema  to  some  primary  cause. 
The  duration  of  the  disease  varies  from  a  period  sufficient  for  one  attack  to 
a  lifetime.  It  is  probable  that  a  respectable  proportion  of  the  cases  cease 
spontaneously  as  the  patient  grows  older.  In  some  cases,  after  an  absence 
of  several  years,  the  symptoms  manifest  themselves.  In  some  cases  it  continues 
to  recur  with  varying  intervals  during  the  patient's  entire  life,  which  may 
not,  however,  be  perceptibly  shortened  by  the  occurrence  of  these  attacks. 
In  a  general  way  it  may  be  said  that  when  the  disease  does  not  appear  in  the 
mucous  membranes  it  does  not  in  any  way  interfere  with  the  life  of  the 
patient.  When  it  does  affect  the  mucous  membranes,  especially  of  the  larynx 
and  pharynx,  there  is  danger  to  life  from  suffocation.  The  prognosis  as  re- 
gards recovery  is  fairly  go(Kl,  particularly  if  there  be  no  hereditary-  element 
m  the  etiology'.  The  prognosis  is  best  in  those  cases  which  can  be  proven  to 
be  dependent  on  some  toxic  element,  such  as  tobacco,  alcohol,  and  malaria, 
and  in  those  associated  with  some  diathesis,  such  as  the  lithaemic. 

Pathology.  The  nature  of  the  lesion  is  unquestionably  that  of  a  non-in- 
flammatory oedema,  and  clinical  and  experimental  evidences  tend  to  show 
that  the  essential  disease  is  a  vasomotor  neurosis  rather  than  a  tropho-neu- 
rosis.  The  vasomotor  system  frequently  is  called  upon  to  manifest  psychical 
states,  either  by  an  excessive  dilatation  of  the  vessels  or  by  a  contraction, 
causing  blushing  or  pallor.  That  is,  there  is  no  doubt  of  the  occurrence  of 
of  neurotic  ischa^mia  and  hypersemia.    There  is  no  dearth  of  clinical  evi- 
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dence  to  prove  that  oedema  may  occur  through  purely  nervous  influence* 
Weir  Mitchell  has  recorded  several  instances  of  the  occurrence  of  cadema 
associated  with  injury  of  a  nerve,  and  it  is  not  uncommon  to  see  a  non-in- 
flammatory swelling  develop  after  stretching  of  a  nerve  for  a  therapeutic 
purpose.  Cases  of  trigeminal  neuralgia  and  of  cranial  neuralgia^  which  are 
accompanied  by  oedematous  swelling,  and  transitory  oedema  associated  with 
some  diseases  of  the  spinal  cord,  such  as  tabes,  although  not  the  rule,  are 
still  not  uncommon.  The  cases  that  develop  oedema  under  hypnotism  would 
seem  to  be  most  convincing  to  prove  that  psychical  and  nervous  influences 
are  sufficient  to  cause  such  swellings.  Many  of  these  cases  have  been  re- 
ported. A  case  related  by  Paschalis  ( Gazeta  lekarska,  1890,  No.  30)  shows 
clearly  the  psychical  influence.  A  young  woman  consulted  a  fortune-teller, 
who  prophesied  misfortune  for  her  client  if  she  went  to  a  certain  town.  She 
went,  however,  but  soon  after  her  arrival  had  severe  pain  in  the  arm  and 
forearm,  which  became  oedematous  and  remained  so  until  she  left  the  town. 
Experimentally  it  has  been  proved  that  irritation  of  the  peripheral  end  of 
the  divided  lingual  nerve  will  cause  oedema  of  the  tongue,  and  Horsley  and 
Boyce  have  corroborated  Ranvier's  statement  that  after  ligation  of  the  iliac 
vein  on  one  side,  oedema  does  not  occur  in  the  limb  of  that  side  until  after 
the  sciatic  nerve  has  been  cut.  That  the  transudation  of  living  fluids  through 
living  membranes  is  not  a  mere  physical  phenomenon  has  been  proven  by 
Tiserstedt  and  Santesson  (Mittheilwig  vomPhysiolog.  Lab.  des  CaroL  Med.- 
Chir.  InstU.  in  Stockholm,  1886). 

The  fact  that  a  neurotic  oedema  can  occur  seems  to  be  beyond  cavil.  The 
seat  of  the  oedema  is  probably  most  often  in  the  connective  tissue  of  the  derma 
beneath  the  papilla  and  in  the  subdermal  tissue ;  very  rarely  the  oedema 
confines  itself  to  the  more  superficial  parts.  The  nerves  afiected  are  the 
vasomotor,  and  the  sequence  of  events  is  probably  a  local  inhibition  of  the 
vaso-constrictors  or  a  reflex  stimulation  of  the  vaso-dilators ;  the  result  is  a 
retardation  of  the  current  and  a  resulting  serous  exudation. 

The  disease  in  its  development  has  a  close  relation  to  other  vasomotor 
neuroses,  such  as  morbid  blushing  and  flushing,  and  exophthalmic  goitre,  to 
many  of  the  arthopathies  not  yet  well  understood  and  particularly  to  urti- 
caria, which  is  so  commonly  an  accompaniment  of  the  appearance  of  the 
oedema. 

Treatment.  Unless  the  cause  can  be  discovered,  removed,  or  counteracted, 
therapeutic  measures  are  of  but  little  avail  either  in  mitigating  the  length  or  the 
severity  of  the  attacks.  If  the  cause  can  be  discovered,  its  inhibition  and  plac- 
ing the  patient  on  a  vasomotor  tonic  and  stimulant  will  be  followed  by  relief. 
The  verity  of  this  statement  is  well  shown  by  the  patient  spoken  of  previously 
in  whom  the  disease  was  the  result  of  the  excessive  use  of  tobacco.  As  soon  as 
the  tobacco  was  interdicted  and  the  patient  placed  on  mineral  acids  and  strych- 
nine he  began  to  recover.  As  a  rule,  the  greatest  success  will  be  obtained  by 
adopting  such  measures  as  give  tone  and  stability  to  the  nervous  system. 
As  an  all-round  vasomotor  and  general  tonic  to  the  nervous  system  strych- 
nine is  the  best.  It  should  be  given  in  large  doses  and  until  its  physological 
effects  are  manifest,  particularly  on  the  spinal  cord.  The  next  most  inipor- 
tant  drug  in  the  treatment  of  tUe  disease  is  atropine ;  it  should  be  given  like- 
wise in  large  doses,  and  its  administration  continued  in  small  doses  during 
the  intervals  between  attacks.  Tonics,  invigorating  baths,  exercise,  massage, 
and  the  prevention  of  cold  and  trauma  are  the  most  important  fietctors  in 
the  treatment  of  this  disease.  If  there  be  an  excess  of  uric  acid  in  the 
blood,  as  manifested  by  a  disproportionate  relation  to  the  urea  in  the  urine, 
this  condition  demands  regulating.  In  these  cases  the  administration  of 
colchicum  is  often  followecl  by  gratifying  results.     The  frequency  of  the 
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■Attacks  will  be  di  minis  lied  by  attentiou  to  the  bowels,  digestion,  luid  menGlruu- 
Btloa.  For  the  paroTcysmal  usenioglobiQuria  and  albuiiiinuria  that  sometiioeti 
occur,  quietness  and  low  diet  should  be  enjoined.  The  treatment  at  the  time 
of  an  attack  will  depend  somewhat  on  the  part  of  the  body  where  the  dis- 
ease 18  manifeet.  If  the  dermal  surfai«  of  the  body  is  the  seat  of  the  swell- 
ing, the  most  satisfactory  treatment  is  to  keep  the  patient  quiet,  in  an  e<iuab!e 
temperature,  and  apply  dry  heat  to  the 
swelling ;  if  there  is  much  uneasiness  a  mild 
anodyne  may  be  given.  Compression  by 
means  of  a  bandage  or  a  Gamgee  dressing 
is  sometimes  of  benefit.  When  the  disease 
manifests  ilfielf  in  the  mucoui<  membranes,  the 
treatment  is  entirely  symptomatic.  When 
the  gaslro-intestinaf  Bvmptoma  are  promi- 
nent, morphine  should  be  given.  When  the 
swelling  occurs  in  the  pharynx  or  the  larynx, 
the  physician  should  be  ready  to  operate  at 
any  moment. 

Measures  devoted  to  bettering  the  general 
health  of  the  patient  will  be  followed  by  the 
best  results. 

ACROMEGALY. 

,     In  1886  P.  Marie,  of  Paris,  described  a 

'fihronic  disease  characterized  by  great  in- 

of  the  extremities  of  the  body,  the 

the  feet,  and  the  face  and  head,  to 

which  he  gave  the  name  acromegaly.    Since 

it  time  the  disease  has  been  recognized 

I  world  over,  and  upward  of  125  cases 
ItBve  since  been  reported,  in  many  of  whicli 
carefiil  poet'mortem  examinations  have  been 
made.  Although  the  most  striking  changes 
in  aorome^ly  are  to  be  seen  in  the  extremi- 
ties, the  disease  is  bjr  no  means  limited  to 
them;  it  involves  m  its  progress  almost 
every  part  of  the  body.  Like  a  greal 
many  other  diseases  that  are  seemingly  of 

recent  date,  acromegaly  has   been  nodced        i;'ii.>f,ritii  r.im,'i;iiiy.    (ohborne,) 
and   described  for  many  decades  past.     A 

disease  which  was  probably  acromegaly  was  reported  in  two  cases  by  Fried- 
reich under  the  title  of  hyperostosis  of  the  entire  skeleton;  another  by 
Fritsche  and  Klelo  under  tlie  title  of  gigantism  ;  another  by  Lombroso  as 
general  hypertrophy,  inaerosmia.  Some  of  the  cases  that  have  been  published 
under  the  heading  of  myxcedema  have  been  cases  of  acromegaly,  particularly 
one  reported  by  Hcnrot  (iVb(e«  dr  ('Unique  Midieale,  Rheirns,  1877.)  Souza- 
,X^ite  thinks  that  there  can  be  no  question  but  that  a  case  reported  by  Sau- 
|ferotte-Noel  in  1772  was  a  typical  case  of  this  disease. 

The  name  acromegaly  literally  means  large  extremities,  and  many  writers 
believe  that  this  term  is  too  limited  to  embrace  a  disease  in  which  enlarge- 
ment of  the  extremities  is  but  one  of  many  striking  features.  Von  Reck- 
linghausen has  suggested  the  name  pachyacrie,  and  he  has  received  the  sup- 
port of  Moeler,  and  more  recently  Arnold  {VirvhmifK  Arehiv,  vol.  135), 
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who  ^ys  that  as  the  extremities  are  not  onlr  enUrged  in  leneth,  but  from 
the  enonuoua  growth  of  bone  and  accompuiTing  ch&nga  in  tne  soft  tissue 
the  volume  is  greatly  increased,  the  term  pachracrie  would  literally  and  ex- 
actly describe  the  condition  of  theee  parta. 

Etiology.  The  disease  affects  males  and  females  about  equally,  the  ten- 
dency being  in  favor  of  males.  It  occurs  in  even-  race ;  cases  of  it  having 
b^n  reported  in  the  negro,  the  Indian,  and  the  Mongolian.    Although  it 


Hud  In  kcnunegklT.    (ObboiKi.) 

may  develop  at  any  age,  it  is  nioi't  frequently  discovered  between  the  ages  of 
twenty  and  forty  years.  It  is  probable  that  the  disease  begins  to  develop 
most  frequently  s"hortIy  after  the  age  of  puberty,  but  unless  its  course  is  npid 
it  is  rarely  con!<idered  other  than  excessive  natural  growth  at  first.  It  may 
occur  in  the  first  year  of  life,  Moneono  {Rer.  Men^uelU  de*  Maladies  dea 
CEnfaiKx,  December,  18921,  of  Rio  Janeiro,  has  recently  reported  such  a 
cose,  and  it  may  develop  after  sixty  years.  So  far  three  congenital  cases  have 
been  reported,  although  Marie  has  stated  that  congenital  and  hereditary 
influences  can  be  eliminated.  The  previous  health  of  the  patient  has  seem- 
ingly no  bearing  on  the  development  of  the  disease.  In  meet  of  the  patients 
the  general  health  has  been  good.  In  a  few  a  history  of  rheumatism,  mala- 
ria, or  some  of  the  more  common  acute  diseases  have  been  obtfuned,  but 
they  have  jiositively  no  significance.  Among  the  exciting  causes  that  have 
been  mentioned  by  more  than  one  writer  are  mental  worr}'  and  depreaeion, 
fright,  exposure  to  cold,  injuries,  alcoholism,  rheumatism  and  gout. 

It  occurs  in  connection  with  syringomyelia,  with  locomotor  ataxia,  with 
elephantiasis,  hvpertraphic  osteo-arthropathy,  gigantism,  and  some  psycho- 
ses. Various  theories  have  been  suggested  to  explain  the  occurrence  of 
acromegaly,  some  of  which  have  already  been  disproven,  notably  one  by 
Freund,  who  suggested  that  the  disea-<e  was  one  of  development  showing  it- 
self first  about  the  time  of  puberty  and  consi^itingof  a  return  to  a  primitive 
tvpe,  with  lai^  hands  and  feet,  projecting  lower  jaw,  receding  forehead,  etc. 
Klehs  suggested  that  the  thymus  gland,  which  he  had  found  in  some  cases 
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that  had  come  to  autopsy,  and  which  £rb  thought  was  indicated  by  the 

Eresence  of  retrosternal  dubiess,  might  be  a  startine-point  of  a  vascular 
udding  and  proliferation  with  the  n)rmation  of  angioblasts  and  resulting 
angiomatosis,  which  afterward  played  an  important  part  in  the  production  of 
the  characteristic  signs  of  the  disease.  It  is  now  conceded  that  the  theory 
has  no  anatomical  basis,  for  the  comparatively  large  number  of  cases  that 
have  come  to  autopsy  during  the  past  two  or  three  years  do  not  in  any  way 
bear  it  out.  Virchow  suggested  that  in  acromegaly  we  have  described  but 
half  a  disease,  the  latter  and  degenerative  half ;  that  in  the  beginning  these 
cases  are  often  accompanied  by  an  increase  of  muscular  power,  and  that  some 
of  them  are  hereditary.  Von  Recklinghausen  propagated  a  nervous  theory 
to  explain  the  origin  of  acromegaly :  the  disease  was  essentially  an  angio- 
neurosis,  the  primary  manifestations  being  in  the  bloodvessels,  especially  the 
veins,  and  the  result  of  defective  innervation.  Many  of  the  symptoms  of 
the  disease,  such  as  the  excessive  perspiration,  the  polyuria,  pigmentation  of 
the  skin,  and  disturbances  of  menstruation,  lend  support  to  this  theory.  In 
fact,  it  may  be  said  that  the  supposition  that  the  disease  is  a  tropho-neurosis 
dependent  upon  or  associated  with  disease  of  the  pituitary  gland,  and  less 
frequently  the  thyroid,  is  constantly  being  corroborated  by  autopsies  that 
are  caremlly  performed,  in  the  greater  number  of  which  some  diseased 
change  has  been  found. 

The  ftinction  of  the  pituitary  gland  is  not  well  known,  but  recent  re- 
searches, particularly  those  of  Andriezen,  Boyce,  and  others,  have  thrown 
much  light  on  this  subject.  The  former  investigator  has  proven  that  the 
subneural  gland  in  larval  amphioxus  is  the  analogue  of  the  pituitary  ^land 
in  higher  animals  and  in  man.  He  believes  that  the  ensemble  of  evidence 
proves  that  the  pituitary  gland  is  not  a  simple  structure  having  one  simple 
function,  but  a  complex  organ  composed  ot  three  parts :  (a)  An  anterior 
secreting  glandular  organ,  (6)  a  water-vascular  tube  lined  with  ciliated  epi- 
thelium and  connecting  the  buccal  cavity  with  the  ventricles  and  the  rest  of 
the  neural  cavities,  and  (c)  a  posterior  sensitive  nervous  lobe.  The  last  two 
are  well  developed  and  ftinctionate  in  ancestral  vertebrata,  but  become  oblit- 
erated and  atrophied  in  structure  and  function  in  all  forms  above  larval 
acraniates  and  ammoeetes.  In  man  the  posterior  lobe  represents  little 
beyond  a  neuroglia  remnant  of  what  was  once  a  ftinctional  portion  of  nerve- 
tissue  in  ancestral  vertebrata.  The  glandular  secreting  portion  Tthe  ante- 
rior lobe  is  the  type  of  a  secreting  structure  of  epithelial  cells  arranged  in 
lobules  and  acini  with  many  ducts  opening  into  one  principal  duct.  Its 
secretion  is  carried  with  the  water  vascular  stream  through  the  central  nerv- 
ous system,  and  the  action  of  that  secretion  must  be  either  a  trophic  one  on 
the  nervous  tissues  or  it  must  have  a  destructive  effect  to  neutralize  waste 
products  resulting  from  the  activity  of  nerve-tissues. 

The  secretion  of  the  pituitary  is  needed  just  as  much  after  the  closure  of 
the  pituitary  duct  and  the  cessation  of  the  water  vascular  system,  for  the 
oxygen  which  was  then  provided  for  the  nervous  system  by  the  water  vascu- 
lar system  is  now  provided  by  the  blood  vascular.  Hence  the  pituitarj'  con- 
tinues its  secretion  aft^rthe  duct  is  obliterated  and  the  gland  is  changed  into  a 
ductless  gland,  the  difference  being  that  the  secretion  is  an  internal  one  and 
absorbed  by  the  lymphatics. 

The  pituitary  gland  reaches  its  highest  functional  development  before 
man  is  reached  in  the  scale  of  evolution,  but  there  can  be  no  question 
that  it  plays  an  important  part  in  the  economy  analogous  to  that  of  other 
ductless  glands,  such  as  the  thyroid.  Clinically  and  anatomically  it  has 
been  proven  to  be  diseased  in  a  large  number  of  acromegalics,  and  the  con- 
viction is  growing  that  it  is  the  most  im))ortant  etiological  factor. 
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Symptoms.  The  syroptoniB  of  the  disease  come  od  very  gradually,  and  in 
moat  ca:sc>s  it  is  inipoaeible  for  the  patieot  to  tell  the  time  when  the  dieeatw 
first  showed  itself.  Very  frequently  it  is  recogniied  first  by  the_phT9ician 
who  sees  the  patient  for  some  other  trouhle,  or  act^iden tally.  The  early 
eyniptoms  are  a  feeling  of  general  weakne^,  apathy,  frontal  headache,  which 
may  hecome  very  severe,  and  some  dragging  pain  and  paresthesia  id  the 
extremities.  In  women  irregularity  of  menstruation  and  in  men  diminu- 
tion of  sexual  apjwtite  and  potency  are  early  symptoms.  The  patient  may 
notice  that  his  desire  for  food  and  drink  is  increased  and  that  he  is  gaining 
in  veight.  In  some  eases  vertigo  and  disinclination  to  make  any  great 
mental  or  bodily  exertion  are  early  symptoms.  The  patient  may  notice  that 
peychically  he  is  not  so  so  alert  as  formerly,  and  his  friends  notice  that  he  is 
introspective  and  depressed.  Vasomotor  symptoms,  such  as  excessive  perspira- 
tion, mcrease  of  urine,  and  pigmentation  of  the  skin,  and  a  tolerance  of  cold 
weather  may  all  be  early  symptoms.  Concomitant  with  these  or  following 
them  the  patient  or  some  one  with  whom  he  conies  in  contact  (his  boot- 
maker, glovemaker,  or  tailor),  notices  that  there  is  an  enlargement  of  the 
fingers  and  the  hands,  and  simultaneously,  or  later,  a  similar  increase  in  the 
fe«t  and  face,  while  the  stature  is  gradually  becoming  les.    (Fig.  293). 


;  such  a  patient  he  will  find  that  the  jiatienl  lias  a  peculiar 
posture  both  in  walking  and  standing ;  the  neck  is  bent  forward,  while  the 
head  is  tilted  slightly  backward  in  order  to  bring  the  eyes  up  to  a  level;  the 
shoulders  are  rounded  and  stooping,  while  the  chest  is  prominent ;  the  gait 
is  non-elnstic  and  heavy.  The  patient's  pwture  is  accentuated  bv  the  mark- 
edly prognathous  lower  jaw,  which  is  projecting  and  heavy.  The  lipa  are 
large,  particularly  the  lower  one;  the  mouth  has  lost  it?  expression;  the 
naso-laoial  creii«s  have  become  fissures ;  the  nose  is  enlarged,  proboscis-like, 
frequently  slightly  pigmented,  and  with  wide  nasal  apertures;  the  eyes  arc 
deeply  set  and  overhung  by  thickened  supraorbital  arches  on  which  the 
eyebrows  are  coarse  and  unkempt ;  the  lower  |>art  of  the  forehead  is  bulging, 
and  this  gives  a  retreating  appearance  to  the  upjier  part;  the  malar  watt 
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and  zygoma  stand  out  prominently  ;  the  cheeks  are  flattened  ;  the  ears  are 
enlarged ;  the  hair  is  coarse  and  dry  ;  the  beard  is  scant;  and  the  skin  of  the 
face  is  dry  and  frequently  pigmented,  Tlie  expression  of  the  eyes  is  dull, 
unanimated,  a  patient  gneving  sort  of  look.  (Fie.  294.)  The  hands  are 
enlarged,  but  the  proportion  between  the  hands  ana  fingers  is  preserved  ;  ihe 
fingers  are  ^usage-shape  and  the  hands  resemble  a  spade.  The  nail^  are 
small,  flat,  and  longituuinally  striated.  The  wrists  are  enlarged  and  thick- 
ened, which  gives  the  reseraolance  of  the  hands  to  a  battledore.  The  soft 
parts  of  the  nands  arc  markedly  increased,  especially  along  the  ulnar  side, 


kcromegiLly.  ihowlag  fkcial  exiireatlon    (Deiicuh,) 


and  the  lines  in  the  palms  are  greatly  deeocned.  All  the  ti»iues  of  the 
hands  are  excessively  developed,  the  bones,  tne  muscleii,  the  cellulo-adipoee 
tissue,  and  the  skin.  Similar  changes  are  to  be  seen  in  the  feet.  The  large 
toe  may  be  increased  out  of  all  proportion  to  the  rest  of  the  foot,  and  fre- 
quently very  striking  is  a  pad  of  thickened  skin  and  celliilo-adipose  tissue 
along  the  fibular  edge  of  the  foot.  The  foot  has  lost  its  arch  and  iti^  grace, 
and  the  increase  in  the  os  calcis  inake^  it  project  backward  like  a  Hnowshoe. 
The  spinal  column  shows  a  cervico-dot»al  kyphosis;  the  thorax  projects 
anteriorly,  and,  with  the  enlarged  stemuni,  gives  the  appearance  of  a  hump 
on  the  cheat.  The  kyphosis  and  the  enlargement  of  the  thoracic  cage  give 
rise  to  a  deformity  whicn  has  been  aptly  compared  by  Marie  to  the  figure  of 
Punch.  There  is  frequently  a  slight  degree  of  scoliosis,  and  always,  If  the 
course  of  the  disease  is  sufficiently  long,  a  comi)enBating  lordosis  in  the  lower 
^'dorsal  and  upper  lumbar  region.     (Fig,  291.) 
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The  mammary  glands  are  flabby,  soft,  and  small ;  the  abdomen  is  volum- 
inous ;  and  the  genital  organs  in  both  men  and  women  are  firequently  the  seat 
of  marked  changes.  In  women  the  labia  majora,  the  nymphse,  and  the  other 
parts  of  the  vulva  are  very  greatly  increased ;  the  vagina  is  lone  and  ca^ 
eious  and  the  uterus  presents  the  changes  common  to  senile  involution.  In 
man  the  genitals  are  atrophied  or  in  some  cases  hypertrophied.  On  the 
skin  of  the  face  and  back  and  chest  are  frequently  found  small  molluscous 
growths. 

So  much  can  be  determined  by  looking  at  the  patient.  If  the  examination 
be  made  with  some  detail  it  will  be  found  that  none  of  the  special  senses 
with  the  exception  of  sight  are  very  much  disordered.  Smell  and  taste  have 
been  reported  defective  in  but  one  or  two  cases.  In  a  few  cases  the  patient 
complams  of  tinnitus  and  gradually  increasing  deaftiess,  and  in  these  cases  a 
thicKened  and  degenerated  membrana  tympani  has  been  found.  Exophthal- 
mos is  a  common  symptom,  and  is  due  both  to  actual  enlargement  of  tne  eye- 
balls and  bony  growth  in  the  orbital  cavities.  Narrowing  of  the  visual  fields 
and  hemianopsia  are  reported  in  a  great  number  of  cases.  Ophthalmoscopi- 
cally  varying  degrees  of  optic  neuritis  and  atrophy  are  found.  Some  optic 
neuritis,  the  result  of  pressure,  may  be  demonstrated  very  early  in  the  course 
of  the  disease,  while  vision  is  still  normal.  Nystagmus  and  paralysis  of  the 
ocular  muscles  are  more  common.  Disturbance  of  sensation  is  rare.  The 
skin  is  hard  and  hypertrophied  over  the  extremities,  while  on  the  body  and 
face,  and  especially  the  arms,  there  is  a  considerable  deposit  of  brownish 
pigment.  The  muscles,  especially  of  the  arms  and  legs,  are  in  the  beginning 
of  good  tone  and  development  depending  upon  the  patient's  occupation. 
With  a  few  exceptions,  they  are  never  CTeatly  hypertrophied  except  in  the 
hands  and  feet.  Electrical  irritability  of  nerves  and  muscles  may  be  slightly 
diminished,  but  is,  as  a  rule,  normal.  After  the  disease  has  lasted  for  a 
variable  time  the  muscles  become  soft  and  flabby,  and,  occasionally,  the 
unfortunate  patient,  unmindful  of  the  weakness  which  goes  hand-in-hand 
with  the  muscular  atrophy,  looks  upon  the  thinning  of  his  le^  and  arms  as 
a  good  omen.  When  the  patient  takes  a  long  inspiration  it  is  noticed  that 
the  expansion  is  almost  wholly  confined  to  the  inferior  portion  of  the  thorax 
and  the  abdomen.  Percussion  of  the  thorax  reveals  nothing  abnormal,  ex- 
cept in  some  cases  a  limited  area  of  retrosternal  dulness,  which  Erb  supposed 
was  due  to  the  presence  of  the  thymus  gland.  This  supposition  has  been 
disproyen,  and  the  dulness  may  be  attributed  to  the  increase  in  thickness  of 
the  manubrium. 

The  visceral  organs  are,  as  a  rule,  normal.  The  voice  is  markedly  changed 
in  both  men  and  women.  It  is  low  pitched,  resonant,  very  voluminous, 
and  of  a  peculiarly  ^disagreeable  intonation.  The  larynx  is  greatly  aug- 
mented in  volume,  and  Marie  explains  the  increased  resonance  by  the  dilata- 
tion of  the  sinuses  of  the  face.  Speech  is  slow,  guttural,  somewhat  embar- 
rassed, and  seems  to  stick  in  the  mouth.  This  is  due  to  the  enlargement  of 
the  tongue,  which  may  go  on  to  an  enormous  degree.  The  tongue  is  deeply 
fissured,  the  alveolar  processes  enlarged,  and  the  palate  thicken^. 

The  urine  is  generally  markedly  increased  in  quantity,  occasionally  con- 
tains albumin,  and  less  freciuently  sugar  and  peptones.  The  appetite  is 
increased,  and  constipation  and  hemorrhoids  are  common  attendants.  Per- 
spiration is  commonly  excessive,  and  often  of  a  most  disagreeable  odor.  Elec- 
trical irritability  of  the  muscles  and  nerves  are  normal,  as  are  the  reflexes, 
except,  of  course,  a  quantitatiye  diminution  when  the  muscles  are  atrophie<i. 

Mentally  the  patient  is  often  irritable,  depressed,  forgetful,  and  introspec- 
tive, and  presents  some  imj)airment  of  the  intellectual  faculties ;  occasionally 
somnolency  is  very  marked. 
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The  course  of  the  disease  is  a  progressive  one,  and  invariably  ends  in 
death,  either  from  exhaustion,  commonly  the  result  of  intra-cranial  pressure, 
from  suicide,  or  some  intercurrent  disease  which  finds  an  easy  victim  in  the 
acromegalic.  The  duration  of  the  disease  cannot  be  stated  with  accuracy, 
but  is  probably  from  ten  to  twenty  years. 

Differential  Diagnosis.  Acromegaly  must  be  differentiated  from  myxoe- 
dema,  hypertrophic  osteo-arthropathy,  osteitis  deformans,  leontiasis  ossea, 
elephantiasis,  adiposis  dolorosa,  gigantism,  and  local  hypertrophies.  The  first 
two  mentioned  are  of  most  importance,  and  the  points  of  difference  are  con- 
trasted in  the  following  columns : 


Acromegaly. 

1.  Occurs  most  commonly  in  early  adult  life. 

2.  In  males  and  females  equally. 

8.  Enlargement  of  the  bones  characteristic. 

4.  Marked  progrnathlsm  of  Jaw  and  flattening  of 

cheeks 

5.  Skin  is  brownisb-Tellow ;  hair  coarse  and  un- 

wieldy ;  the  nails  are  short  and  striated. 

6.  Fingers  are  symmetrical  and  sausage-shaped. 

7.  The  administration  of  thyroid  extract  is  or  the 

smallest  beneflt. 

Acromegaly. 

1.  Not  associated  with  pulmonary  trouble. 

2.  Enlargement  of  the  hands  and  fingers  uni- 

versal and  symmetrical. 

3.  Nails  too  small  for  fingers. 

4.  Cervico-dorsal  kyphosis. 

5.  Increase  of  bony  and  soft  tissue. 

6.  Lower  jaw  markedly  prognathous. 

7.  Eye  symptoms  common. 

8.  Mentally  depressed  and  introspective. 


Myxctdenuu 

1.  A  disease  of  mature  life,  40  to  50. 

2.  Five  times  as  frequent  in  females  as  in  males. 

3.  No  enlaigemeut  of  the  bones. 

4.  Face  full-moon  shape. 

5.  Skin  pale.  waxy,  shiny,  and  boggy ;  hair  fiUls 

out ;  nails  not  aflfected. 
A.  Fingers  clubbed  at  the  end. 
7.  Thyroid  treatment  of  the  greatest  beneflt. 


Hypertrophic  O»teo-arthropaihy, 

1.  Always  secondary  to  some  pulmonary,  car- 

diac, or  otitic  disease. 

2.  Symmetry  of  hands  and  fingers  not  preserved  ; 

loints  and  ends  of  fingers  principally  en- 
laiged. 

3.  Nails  too  large  for  fingers,  and  characteristic 

beak-shape. 

4.  Dorso-lumoar  kyphosis. 

6.  Increase  in  bony  tissue  alone,  especially  at 
the  articular  ends  of  long  bones. 

6.  Lower  jaw  not  particularly  prognathous. 

7.  Eye  symptoms  rare. 

8.  Mentally  hopefhl. 


Arthritis  deformans,  leontiasis,  and  elephantiasis  will  rarely  be  confounded 
with  acromegaly  if  the  latter  is  carefully  studied.    In  leontiasis  ossium  there 
;rowth  of  true  bony  structure  in  the  shape  of  tumors  of  the  cranium 
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and  face,  and  generally  an  absence  of  hypertrophy  of  the  extremities.  In 
arthritis  deformans  the  changes  are  principally  in  the  joints  of  the  extremi- 
ties, the  face  is  rarely  affected.  Elephantiasis  consists  of  cystic  and  tubular 
enlargement  of  the  lymphatics,  first  of  the  cutaneous  structure,  then  of  the 
more  deeply-seated  tissues,  attended  by  thickening  and  induration  of  the 
skiu  and  connective  tissue,  and  dilatation  and  multiplication  of  the  blood- 
vessels, with  wasting  of  the  muscles  and  absence  of  changes  in  bony  struc- 
tures. In  osteitis  deformans  the  increase  in  bone  tissue  is  most  marked  in 
the  cranial  bones.  The  bones  of  the  face  are  but  slightly  affected.  The 
long  bones  are  principally  involved,  and  often  show  great  curvature  and  de- 
formity. The  hands  are  not  commonly  enlarged,  and  the  lower  part  of  the 
face  is  pointed.  The  differential  diagnosis  of  gigantism,  adiposis  dolorosa, 
and  erythromelalgia  will  readily  suggest  itself  It  should  be  kept  in  mind 
that  acromegaly  is  frequently  seen  in  giants,  such  cases  having  been  reported 
by  Dana,  Bramwell,  and  Taruffi. 

Pathology.  The  most  constant  organ  to  show  disease  in  acromegaly  is  the 
pituitar}'  gland.  In  a  large  proportion  of  the  autopsies  that  have  been  made 
this  organ  has  been  found  to  be  the  seat  of  tumor,  cyst,  hypertrophy,  or  in  some 
way  diseased.  Very  much  less  frequently  the  thyroid  gland  is  diseased ;  cystic, 
enlarged,  or  atrophied.  Very  rarely  is  the  thymus  found  diseased.  The  char- 
acteristic pathological  changes  are  to  be  seen  in  the  bones,  particularly  in  the 
extremities  of  the  long  bones.  The  growth  of  the  bones  is  a  true  hypertrophy, 
the  increase  taking  place  from  the  periosteum.     The  long  bones  may  appar- 
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ently  lengthen  from  a  laying  on  of  bony  structure  at  their  extremitieB,  while 
the  sha^  is  not  at  all  affected.  The  bones  of  the  cranium  are  thickened, 
and  new  bone  develop  in  the  diploe  and  in  the  outer  and  inner  plates.  The 
frontal  and  sphenoiaal  sinuses  are  greatly  dilated,  the  sella  turcica  is  ^ner- 
ally  deepened  and  enlarged.  All  the  bones  entering  into  the  formation  of 
the  parts  already  described  as  enlarged,  show  the  hypertrophy.  The  blood- 
vessels are  frequentlv  increased  in  calibre,  and  their  walls  thmned,  and  this 
is  especially  noticeable  in  the  veins.  An  increase  of  neuroglia  cells  of  the 
brain  and  hypertrophy  and  sclerosis  of  the  sympathetic  gandfia  are  occasion- 
ally found.  The  skin  is  hvpertrophied,  particularly  over  those  parts  where 
the  enlargement  has  been  tKe  greatest,  the  cellulo-adipose  tissue  is  increased, 
and  the  muscles  are  generally  atrophied. 

The  bodies  of  the  vertebrae  are  generally  enlarged,  especially  in  the  ante- 
rior portion,  and  the  intervetebral  cartilages  are  thickened.  The  sternum, 
the  costal  cartilages,  the  clavicle,  the  scapulae,  and  pelvis  all  show  varying 
decrees  of  hypertrophy.  The  visceral  organs  are,  as  a  rule,  normal,  or  show 
only  the  lesions  of  mtercurrent  diseases. 

Treatment.  The  treatment  is  entirely  symptomatic ;  measures  devoted  to 
keeping  up  the  general  strength  of  the  patient  should  be  taken.  The  head- 
ache and  pains  are  best  combated  by  tne  use  of  antipyrin,  phenacetin,  and 
arsenic.  The  thyroid  extract  has  l>een  used  empirically.  In  a  case  now 
under  my  observation  the  patient  has  been  taking  it  for  upward  of  a  year 
without  the  slightest  degree  of  benefit  except  that  it  has  exercised  a  cosmetic 
action  on  the  skin,  which  has  become  softer  and  more  pliable.  The  patient 
has  also  lost  flesh.  It  may  be  remarked  in  this  connection  that  the  thyroid 
extract  seems  to  have  a  particular  power  to  reduce  obesity,  and  by  so  doing 
it  may  at  first  seem  to  exercise  a  beneficent  action  on  the  disease,  but  even 
this  is  temporary  and  fleeting. 


ADIPOSIS  DOLOROSA. 

Under  the  name  adiposis  dolorosa,  Dercum,  of  Philadelphia,  has  described 
a  peculiar  dystrophy  occurring  in  adult  persons  characterized  by  the  deposi- 
tion and  formation  of  fat  in  various  parts  of  the  body,  first  in  the  form  of 
bunches  or  nodules,  later  unci  rcu inscribed,  and  attended  with  pain  and  fre- 
quently diminished  cutaneous  sensibility  and  excessive  muscular  weakness. 
No  other  cases  than  those  cited  by  the  first  writer  have  yet  been  put  on 
record,  but  cases  have  been  obser\'ed  by  other  clinicians,  Dr.  F.  P.  Henry 
having  described  a  case  under  one  title  of  myxcedematoid  distrophy.  Dr. 
Frederick  Peterson  and  Dr.  B.  C.  Loveland  have  put  at  my  disposal  the 
notes  of  six  cases  which  they  have  had  opportunity  to  carefully  study.  With 
the  exception  of  one  case  seen  by  Peterson,  all  the  patients  have  been  in  women 
from  forty  to  sixty  years  old.  Another  suggestive  factor  in  their  histories  is 
that  in  none  of  them,  except  in  one  case  ohser\'ed  by  the  writer,  can  a  spe- 
cific or  alcoholic  history  be  ruled  out.  In  the  family  history  a  neuropathic 
predisposition  Is  evident  in  all  the  cases.  Further  than  this  nothing  can  be 
said  of  the  etiology. 

The  patient  first  notices  an  enlargement  of  some  part  of  the  body,  the 
ankles  or  legs,  the  arnus  or  shoulders,  or  the  tnmk.  This  enlargement  is  apt 
to  show  itself  in  the  shape  of  nodules  or  a  more  or  less  limited  enlargement ; 
these  may  for  some  time  limit  themselves  to  the  original  areas,  but  it  gener- 
ally increases  gradually  in  size,  and  eventually  the  deposit  makes  its  appear- 
ance elsewhere  and  may  become  very  extensive.  Regions  of  the  body  may 
exist  which  remain  permanently  uninvolve<i.     The  onset  of  these  swellings 


THE  TROPBO-XEUBOSES. 


899 


|b  coincident  with  ^uch  nen'ous  t^yinptoms  as  panesthesiie,  sense  of  uoldneae 
a  the  part  afiected.  dull,  aching  pain,  and  as  the  fatty  accumulation  increasee 

■  md  becomes  more  universally  distributed  there  is  a  considerable  loss  of  muB- 

■  eular  power  and  leasened  cutaneous  sensibility,  which  may  go  on  Ki  complete 
•■•aiesthefiia,  especially  in  parts  where  the  subcutaneous  accumulation  i^greatest. 

The  pain  in  these  casein  is  a  very  variable  quantitv :  in  some  cases  it  has  been 
paroxysmal,  of  a  burning,  scalding  character,  while  in  others  it  is  present 
only  when  the  parts  are  subjected  to  pressure.  The  appearance  of  the  en- 
largements is  in  no  way  characteristic.  If  it  shows  itself  first  about  the 
ankles  the  parts  will  apjjear  pnt^-,  but  pressure  shows  that  it  is  not  in  the 
least  (edematous ;  the  skin  is  white,  soft,  flesible,  not  thickened,  and  ext«pt 
that  it  is  very  dry,  feels  quite  normal.  When  the  bunches  of  fat  develop 
first  on  the  upper  extremities  or  body  thev  arc  more  or  less  well  defined,  and 
^_  at  they  continue  to  increase  in  size  they  form  huge  pendulous  masses.  (See 
^^Lj^.  295,)     To  the  touch  they  are  somewhat  elastic,  comparatively  limi,  yet 


Adiposis  DoloKiaa.    ^Dehccm.) 

withal  have  a  pultaceous  feeling,  which  Dereum  says  resembles  the  feel  of  a 
large  varicocele,  except  that  it  is  more  resistant.  These  swellings  may  reach 
an  enormous  size,  so  that  combined  with  the  muscular  weakness  and  pain, 
which  movement  frequently  causes,  they  sen'e  to  make  locomotion  very  diffi- 
cult and  eventually  impossible.  The  fatty  accumulations  have  not  been 
noticed  in  the  hands,  face,  or  feet,  and  frequently  the  contrast  between  the 
^^  feet  which  preserve  iheir  normal  outline  and  contour  and  the  legs,  when  the 
^^Ufttter  are  involved,  is  most  strikiug. 

^^^p    Bymptoms  that  were  present  in  some  of  the  cases  observed,  but  not  in  all, 

^^Krere  headache,  occasional  attacks  of  herpes  zoster,  attacks  of  luematcmesis 

^^^ud  epistaxis,  early  appearance  of  the  menopause,  and  in  one  case  the  recur- 

^^Hvnce  of  the  uterine  now  many  years  after  cessation  of  meuRtruation. 

^^B  Trophic  symptoms,  such  as  pigmentation  of  some  parts  of  the  skin,  atrophy, 

^^^wid  reaction  of  defeneration  in  the  thenar  and  In-pothenar  muscles,  and 

absence  of  perepiration,  occurred  in  tno  cases.     A  lessening  of  the  patellar 

and  triceps  reflex  has  been  observed,  but  this  was  probably  due  to  mechanical 

interference.     In  four  cases  there  was  progressive  mental  weakue^^,  and  in 

one  of  these  cases  complete  dementia  resulted.     Two  cases  have  come  to 

autopsy,  but  the  nervous  system  was  not  investigated  microscopically  in  either 

one.     In  both  cases  the  most  remarkable  deviation  from  normal,  aside  from 

the  fatty  accumulations,  was  a  change  in  the  thyroid  gland ;  in  one  case  it 

woe  enlarged,  in  the  other  diminished  in  size,  but  in  both  cases  it  was  infil- 
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trated  by  calcareous  matter.  Otherwise  the  autopsies  showed  nothing  but 
the  lesions  of  the  disease  from  which  the  patient  died,  commonly  bronchitis, 
pulmonary  oedema,  and  degenerate  heart. 

Dercum  examined  microscopically  portions  of  the  fatty  accumulations 
which  he  obtained  in  two  of  his  cases  by  means  of  a  Duchenne  trocar.  The 
examination  revealed  connective  tissue  and  fat  cells  present  in  varying  de- 
grees. The  former  was  decidedly  embryonal  in  type,  the  cells  being  large 
and  fusiform,  and  their  nuclei  correspondingly  large  and  prominent.  The 
fat  cells  for  the  most  part  were  associated  witn  these  connective-tissue  cells, 
and  occasionally  individual  fat  cells  were  seen  in  which  fatty  metamorphosis 
had  not  been  complete.  In  the  more  recent  cases  the  embryonal  connective- 
tissue  cells  were  considerable,  while  in  the  older  areas  a  fully  formed  adult 
fatty  tissue  seemed  to  be  present. 

What  the  nature  of  the  disease  is  it  is  impossible  to  say.  Dercum  origin- 
ally described  his  first  case  by  the  title  "  A  Subcutaneous  Connective-tissue 
Dystrophy  of  the  Arms  and  Back  associated  with  Symptoms  resembling 
Myxoeaema."  The  fact  that  the  thyroid  gland  has  been  found  diseased  in 
the  two  cases  in  which  a  post-mortem  has  been  made  is  important  in  view  of 
what  we  know  is  the  dependence  of  myxoedema  upon  disease  of  this  organ. 
Dercum,  however,  is  oi  the  opinion  that  as  these  cases  lack  the  peculiar 
physiognomy,  the  spade-like  hands,  the  infiltrated  skin,  the  peculiar  slow- 
ing of  speech,  and  a  host  of  other  symptoms  found  in  true  myxoedema, 
that  we  are  not  dealing  with  aberrant  rorms  of  this  disease.  In  his  opinion 
we  have  to  do  with  a  connective-tissue  dystrophy,  a  fatty  metamorphosis  of 
various  stages  of  completeness,  occurring  in  separate  regions,  or  at  beet 
unevenly  distributed,  and  associated  with  symptoms  suggestive  of  a  fugitive 
and  irregular  irritation  of  nerve-trunks — possioly  a  neuritis.  That  this,  how- 
ever, does  not  embrace  the  whole  truth  is  evidenced  by  such  symptoms  as 
the  diminished  sweating,  the  headache,  and  contraction  of  the  visual  fields. 
To  Peterson  it  seems  that  the  pathological  condition  underlying  this  disease 
is  a  rudimentary  polyneuritis,  with  a  hyperplasia  of  connective  tissue  and  a 
fatty  infiltration  of  connective-tissue  cells,  and  with  this  view  the  writer  is 
in  fullest  accord.  The  fact  that  syphilis  or  alcoholism  is  a  prominent  fi^ctor 
in  all  of  the  patients'  previous  histories  would  lend  color  to  this  view,  and  it 
is  quite  probable  that  microscopical  examination  of  the  nerves  in  future 
cases  will  show  the  presence  of  some  change  in  their  peripheral  nerves. 

The  disease  has  to  be  differentiated  from  myxoedema,  acromegaly,  eenend 
obesity,  and  elephantiasis ;  but  in  view  of  the  fact  that  it  is  because  this  dis- 
ease does  not  tally  with  the  clinical  picture  of  any  of  these  diseases  that 
led  to  its  being  set  apart  for  separate  description  the  diagnosis  will  not  be 
difficult.  It  is  diagnosed  from  lipomatosis  perirauscularis  circumscripta  by 
the  fact  that  the  latter  is  painless. 

The  disease  does  not  tend  to  spontaneous  cessation  or  to  recovery.  All  of 
the  cases  have  been  of  a  proCTessive  nature.  The  indications  for  treatment 
are  to  improve  the  nutrition  by  means  of  change  of  climate,  water  therapy, 
electricity,  measures  that  contribute  to  excessive  oxidation,  the  administra- 
tion of  strychnine  and  massage.  In  the  light  of  what  has  been  said  in  a  pre- 
vious connection  of  the  efficacy  of  thyroid  therapy  to  reduce  simple  obesity, 
and  of  its  really  marvellous  properties  in  many  cases  of  myxoedema,  this  is 
a  form  of  treatment  that  should  oe  given  a  thorough  trial. 

SCLERODERMA. 

Scleroderma  is  a  disease  resulting  in  a  difflise  or  circumscribed  induration 
and  atroj)hy  of  the  skin  and  subcutaneous  tissue.     It  has  been  variously  de- 
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scribed  as  **  hide-bound  '*  disease,  scleroma  adultorum,  sclerosis,  chorionitis, 
elephantiasis  sclerosis,  etc.  Clinically,  two  forms  of  the  disease  are  distin- 
guished: (1)  Diffuse  symmetrical  scleroderma,  and  (2)  circumscribed  sclero- 
derma, more  commonly  known  as  morphoea  or  Addison's  keloid.  Formerly, 
morphcea  was  considered  a  disease  apart  from  scleroderma,  but  at  the  present 
time  almost  all  writers  on  the  subject  are  in  accord  that  it  is  a  circumscribed 
variety  of  scleroderma.    There  are  others,  however,  who  deny  this. 

The  most  characteristic  change  in  scleroderma  is  first  an  infiltration  giving 
rise  to  a  hard  swelling  in  the  beginning,  which  is  frequently  preceded  by 
vasomotor  disturbances,  and  later  the  absorption  of  the  infiltrated  tissue  and 
the  occurrence  of  a  scar-like  atrojphy.  That  the  disease  is  a  very  rare  one  is 
shown  by  the  statement  of  Croker,  who  says  that  in  his  wide  experience 
with  skin  disease  he  has  treated  but  five  cases. 

Etiology.  Nothing  positively  is  known  of  its  actual  causation.  The  theory 
that  it  is  a  vasomotor  neurosis  receives  most  support.  The  etiological  factors 
of  importance  seem  to  be  sex  and  previous  inrectious  disease.  About  three- 
fourths  of  all  the  patients  are  females.  It  may  occur  at  any  age,  from  one 
year  to  seventy,  but  the  majority  of  patients  are  in  the  second,  the  fourth, 
and  the  sixth  decennium.  It  occurs  after  infectious  diseases,  such  as  ery- 
sipelas, scarlatina,  pneumonia,  malaria,  tuberculosis,  and  rheumatism.  Tne 
time  elapsing  between  the  activity  of  any  of  these  diseases  and  the  manifes- 
tations of  scleroderma  is  a  variable  one,  but  usually  it  is  not  so  long  but  that  a 
relationship  can  be  traced.  Other  factors  that  seem  to  have  a  causal  rela- 
tionship are  first  of  all  exposure  to  cold  and  extreme  temperatures,  trauma, 
anomalies  of  constitution,  such  as  anaemia  and  scroftilosis.  Psychical  influ- 
ences, grief,  anxiety,  and  worry  are  often  present.  An  infectious  origin,  as 
was  suggested  by  lioppe-Seyler,  cannot  be  conceded.  It  occurs  almost  always 
in  neuropathic  mdiviauals  and  occasionally  in  those  who  are  suffering  from 
some  nervous  disease,  such  as  syringomyelia,  chronic  myelitis,  Raynaud's 
disease,  and  disease  of  the  brain. 

Symptoms.  The  disease  is  frequently  first  noticed  B,fter  exposure  to  cold 
and  wet  or  fatiguing  and  exhausting  influences.  Pain  in  the  joints  and  ex- 
tremities may  precede  for  some  time  the  feeling  of  stiffness  in  the  skin.  This 
feeling  of  stiffiiess  is  most  commonly  felt  at  the  back  of  the  neck,  the  shoulders 
and  arms,  the  face  and  scalp.  The  lower  extremities  are  affected  verj'  rarely. 
The  onset  of  the  stifl[hess  is  insidious  and  unattended  with  constitutional 
manifestations.  Its  progress  may  be  either  slow  or  rapid.  When  sclero- 
dermatous induration  has  reached  its  height  the  skin  of  the  affected  region 
is  somewhat  increased  in  volume  and  of  leather-like  thickness,  and  as  it  in- 
volves the  skin  over  the  joints  these  become  fixed  as  the  skin  becomes  rigid. 
The  line  of  demarcation  between  the  healthy  and  the  involved  skin  is  not  a 
closely  defined  one  either  to  the  eye  or  to  the  touch,  for  the  one  merges  grad- 
ually into  the  other.  Attempts  to  pinch  up  the  skin  or  to  produce  pressure  on 
pitting  are  not  successful,  but  when  the  finger  is  quickly  and  firmly  drawn 
across  the  surface  a  whitish  line  with  a  pink  oorder,  which  disappears  slowly, 
is  left  behind.  When  the  skin  of  the  face  is  affected  all  trace  of  expression 
is  obliterated  and  the  regular  features  take  upon  them  the  white,  set  straight- 
ness  of  a  death  mask.  The  mouth  can  scarcely  be  opened,  the  alse  of  the 
nose  are  bound,  and  the  eyes  nearly  closed  or  drawn  wide  oj^en.  When  the 
skin  over  the  chest  is  involved,  the  latter  is  flattened,  the  breasts  compressed 
so  as  to  be  quite  effaced,  and  respiration  is  often  seriously  impeded.  In- 
volvement of  the  skin  of  other  parts  of  the  bodv  produces  more  or  less  fixa- 
tion depending  upon  the  parts  affected.  The  liead  may  be  drawn  up  and 
almost  immovable  from  affection  of  the  skin  at  the  back  of  the  neck,  the 
upper  extremities  may  be  fixed  and  incapable  of  flexion  or  extension,  and 
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the  process  may  become  so  extensive  that  the  patient  is  in  a  state  of  more  or 
less  complete  rigidity. 

The  appearance  of  the  skin  differs  in  different  patients  and  in  different 
stages  of  the  disease.  It  may  be  so  white  that  it  resembles  marble,  or 
it  may  be  mottled,  pigmented,  striated,  and  the  natural  lines  obliterated. 
The  presence  of  subcutaneous  nodules  similar  to  those  sometimes  found 
in  rheumatism  and  in  chorea  occasionally  pushes  the  skin  up  and  gives 
it  an  uneven  appearance,  particularly  over  the  bones.  ParsBsthesia,  pru- 
ritus, hypersesthesia  in  the  parts  affected  are  not  infrequent,  although,  as  a 
rule,  there  is  no  defect  of  sensibility.  The  secretions  of  the  skin  are  not 
notably  diminished.  In  rare  instances  the  more  exposed  mucous  membranes, 
such  as  those  of  the  vaeina,  the  mouth,  pharynx,  etc.,  are  affected. 

After  the  disease  is  fully  developed  recovery  may  take  place  without  leaving 
any  trace,  although,  as  a  rule,  it  may  be  said  that  it  shows  no  tendency  to  spon- 
taneous cure ;  or  atrophy  of  the  parts  may  progress.  Although  this  atrophy 
is  symmetrical  it  often  causes  deformities.  An  extremity  may  be  reduced 
almost  to  skeleton  size,  the  joints  fixed,  and  even  wasting  of  the  bones  may 
occur.  To  the  deformity  occurring  in  the  hand  due  to  flexion  and  extension 
of  the  phalanges  and  fingers.  Ball  has  given  the  name  sclerodactylie.  The  lips 
may  become  as  thin  as  ribbon  and  unyielding,  the  teeth  fall  from  atrophy  of 
the  gums,  and  the  eyes  may  be  uncovered  from  contraction  of  the  orbicularis. 

The  course  of  the  disease  may  extend  over  several  years.  As  has  been 
said,  during  the  stage  of  hypertrophy  recovery  may  occur,  but  after  the 
atrophic  state  is  fiilly  developed  recovery  never  results.  Although  the  dis- 
ease does  not  itself  cause  deatn,  it  predisposes  to  acute  disease,  sucn  as  rheu- 
matism and  acute  inflammations  oi  the  respiratory  tract,  and  these,  because 
of  the  emaciation  and  depression  of  vitality  of  the  patient,  are  very  apt  to 
lead  to  a  fatal  termination.  When  Raynaud's  phenomenon  complicates  this 
disease,  which  it  does  not  infrequently,  the  prognosis  is  bad. 

At  the  present  day  there  is  little  doubt  that  morphcea  {t^p^n,  form  or  blotch) 
is  a  circumscribed  variety  of  scleroderma.  It  presents  itself  in  the  form  of 
patches,  bands,  or  streaks.  These  patches  vary  in  size  from  the  end  of  the 
nnger  to  the  palm  of  the  hand.  They  present  themselves  gradually  without 
attracting  the  patient's  attention,  and  as  they  oft«n  develop  on  parts  of  the 
body  that  are  not  easily  seen,  such  as  the  back  of  the  neck,  the  patch  fre- 
quently obtains  its  full  development  before  the  patient  is  cognizant  of  its 
presence.  In  color  they  are  dead-white  or  yellowish,  bordered  by  a  pinkish 
zone,  due  to  minute  dilated  bloodvessels,  which  may  be  made  out  by  careful 
scrutiny.  The  patches  are  usually  limited  to  one  side  of  the  body  and  oftien 
confined  to  the  distribution  of  one  or  more  nerves,  as  in  herpes  zoster,  and 
on  account  of  this  parallelism  Hutchinson  has  suggested  the  name  of  her- 
petiform  morphoea. 

They  are  especiallv  apt  to  occur  on  the  breasts  and  on  the  face  over  the 
distribution  of^the  fifth  nerve,  particularly  ite  supraorbital  branch  (Fig.  296). 
Unlike  the  diffuse  form,  it  is  more  common  on  the  lower  than  the  upper  ex- 
tremities. On  the  lower  extremities  the  surface  to  which  the  terminal  twigs  of 
the  short  saphenous  nerve  are  distributed  is  a  favorite  seat  of  morphcea.  The 
affected  skin  feels  like  parchment  or  leather  depending  upon  the  amount  of 
infiltration,  but  it  is  not  so  hide-bound  as  in  symmetrical  scleroderma.  The 
subjective  sensations  complained  of  do  not  differ  materially  except  in  inten- 
sity from  those  of  the  more  diffuse  form.  When  this  form  of  scleroderma 
occurs  in  bands  it  is  usually  single  and  raised  up  into  a  sort  of  a  ridge,  or  if 
adherent  to  the  adjacent  tissues  it  is  sunk  into  a  sulcus.  It  may  stretch  itself 
the  whole  length  of  an  extremity  or  it  may  extend  across  the  forehead  or  nose, 
and,  from  a  superficial  examination,  it  is  easily  mistaken  for  a  scar.     The 
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B-OOUr^  of  this  form  of  the  disease  U  usuollv  slow,  but  in  some  cases  a  patch 
rmay  be  evolved  in  a  few  days.     Aa  in  the  difiiise  form,  it  may  disappear  and 
the  skin  assume  its  natural  appearance,  or  it  may  §o  on  to  contracture. 

In  morphaaa  the  potency  of  neurotic  influences  in  causing  the  disease  are 
more  apparent  than  in  the  difliise  form,  but  aside  from  this  the  etiology  is 
not  materially  ditferent.     In  some  eases  pressure  or  local  irritation,  as  from 
'a  garter,  seetns  to  determine  the  location  of  the  aflection. 


TsXhologf.  Anatomically  the  disease  is  characterized  by  a  ]>rolife ration 
L  of  connective  tissue  and  by  vascular  changes  which  eventuate  in  a  fibrous 
peri-,  meso-,  and  endarteritis.  The  changes  in  the  bloodvessels  precede  those 
in  the  skin  and  are  causative  of  the  latt«r.  That  this  disorder  of  the  blood- 
vessels is  probably  a  vasomotor  one,  and  that  the  central  nervous  system  as 
well  as  the  sympathetic  is  involved  is  shown  by  its  association  with  diseases 
of  these  parts,  oy  the  distribution  of  the  circumscribed  form,  and,  particu- 
larly, by  treatment  which  is  most  sueceMfuI  when  the  measures  are  directed 
to  the  vasomotor  system.  The  thickening  of  the  ner\'e-sheaths  and  fatty 
dageneration  of  nerves  found  in  parts  affected  with  scleroderma  are  secondary 
to  the  vascular  changes.  The  result  of  thickening  of  the  vceseb  is  to  inter- 
rupt the  circulation,  and  this  causes  the  swelling  and  hyperplasia  of  the  first 
ne  of  the  disease.  If  this  impairment  of  circulation  continues  long  enough 
lads  to  depravity  of  nutrition  and  atrophic  changes.  In  the  circum- 
scriljed  form  the  changes  in  the  bloodvessels  are  less  severe  and  is  greatest  at 
the  centre  of  the  patili,  while  at  the  periphery  or  border  of  the  patch  there 
is  a  dilatation  of  the  capillaries,  and  to  this  can  be  attributed  the  pinkish 
zone  often  seen  at  the  border  of  the  blotch.  The  morbid  anatomy  of  the 
sclerodermatous  process  shows  that  the  epidermiit  is  of  normal  thickness ;  the 
striatum  comeum  is  seen  to  be  composea  of  a  few  layers  of  flattened  cells  ; 
the  papillw  and  api>eudages  of  the  skin  are  normal,  but  their  connective 
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tissue  envelope  shows  extensive  small  cell  infiltration ;  a  similar  condition 
is  to  be  seen  in  the  subpapillary  bloodvessels.  The  upper  and  lower  layers 
of  the  corium  show  a  considerable  connective  tissue,  the  individual  fibrillse 
of  which  are  distinctly  divided  into  sections. 

The  diagnosis  of  scleroderma,  either  of  the  circumscribed  form  or  the  sym- 
metrical, offers  no  difficulties  if  the  disease  is  fully  developed.  The  striking 
swelling  and  hardness  of  the  skin,  its  hide-bound  immovability,  the  peculiar 
color  of  the  diseased  areas  in  the  first  as  well  as  in  the  last  stage,  and  the 
fixation  of  parts  affected,  are  pathognomonic.  The  condition  m)m  which 
the  circumscribed  form  of  morphoea  is  most  difficult  to  differentiate  is  hemi- 
atrophia  facialis.  Both  diseases  are  tropho-neuroses  and  often  affect  similar 
areas,  and  undoubtedly  many  of  the  cases  reported  under  the  former  heading 
are  quite  as  properly  described  under  the  latter.  The  two  diseases  are,  how- 
ever, distinct.  In  the  former  all  the  tissues  are  affected  primarily ;  in  the 
latter  atrophy  of  the  deeper  tissue  is  secondary  to  pressure.  In  the  former 
it  is  very  probable  that  the  pathological  cause  of  the  disease  is  defect  of  de- 
velopment or  disease  of  the  fifth  nerve. 

Treatment  of  these  cases  is  not  considered  so  hopeless  now  as  formerly. 
The  object  of  treatment  should  be  to  invigorate  the  patient,  to  pav  especial 
attention  to  the  vascular  system,  and  to  obviate  factors  that  are  known  to 
aggravate  the  disease.  Careful  attention  to  diet,  exercise,  and  hygiene, 
combined  with  the  administration  of  iodides  and  arsenic  and  cod-liver  oil, 
will  best  meet  the  first  indication.  Electricity  by  means  of  the  constant 
current,  salt-water  baths,  followed  by  an  application  of  a  2  per  cent,  salicylic 
vaseline,  will  meet  the  second,  and  a  salubrious  and  eauable  climate  for  the 
dififuse  form,  and  a  careful  avoidance  of  exposure  and  cnilling  in  the  circum- 
scribed, will  best  obviate  the  causes  that  aggravate  the  disease. 

Lustgarten  has  referred  to  one  case  of  general  scleroderma  under  his  ob- 
servation which  was  cured  by  the  use  of  the  thyroid  extract.  Sachs  has  also 
seen  a  case  of  the  diffuse  form  of  a  severe  type  and  of  many  years'  duration 
in  which  the  thyroid  extract  has  done  so  much  good  that  the  patient  is  able 
to  do  her  housework,  sew,  etc.  Much  has  been  claimed  for  massage  in  the 
treatment  of  the  generalized  form,  and  undoubtedly  in  some  cases  it  does 
good,  particularly  if  combined  with  hydrotherapy  in  the  most  approved 
forms,  out  great  care  is  necessary  not  to  allow  the  massage  to  act  as  an  irri- 
tant ;  if  it  does  it  becomes  an  agent  for  harm,  instead  oi  good. 

PROGRBSSIVB  FACIAL  HEMIATROPHY. 

As  was  stated  above,  the  disease  that  so  closely  resembles  morphoea  of  the 
face  that  many  physicians,  particularly  dermatologists,  believe  them  to  be 
the  same  disease,  is  hemiatrophia  facialis.  Since  this  disease  was  first  de- 
scribed by  Parry,  in  1825,  it  has  been  known  by  such  names  as  facial  tropho- 
neurosis, prosopodysmorphie,  neurotic  atrophy  of  the  face,  aplasie  lamineuse 
progressive,  and  atrophic  du  tissu  conjonctif.  The  name,  progressive  facial 
nemiatrophy,  carries  a  clear  conception  of  the  disease  from  a  clinical  stand- 
point. The  disease  is,  as  its  name  implies,  a  progressive  wasting  of  one  side  of 
the  face,  in  which  all  the  structures  participate  in  a  varying  degree ;  the  mus- 
cles least,  and  the  skin,  cellulo-adipose  tissue,  and  bone  most  of  all.  Although 
the  disease  has  been  extensively  written  on  during  the  past  half  century, 
since  Romberg,  in  1846,  gave  an  explicit  account  of  its  symptomatology,  the 
number  of  cases  reported  is  still  very  few  and  the  disease  correspondingly 
rare.  In  an  extensive  search  of  the  literature  I  have  found  records  of  out 
126  cases. 
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Etiology.  The  disease  occurs  in  neuropathic  individuals  by  preference, 
and  more  frequently  in  females  than  in  males.  Youth  is  the  favorite  period 
for  its  development,  although  cases  have  been  reported  in  young  children 
and  after  sixty  (Borgherini).  Direct  heredity  has  been  determined  in  two 
cases.  In  Seeligmuller's  case  the  mother  of  a  nine-year-old  child  with  hemi- 
atrophy was  similarly  affected.  Local  trauma,  such  as  a  squeeze  of  the  face 
and  head  between  two  doors  (Skyrme),  a  blow  on  the  side  of  the  face  (From- 
hold-Treu,  Maragliano,  Schuchardt),  has  been  attributed  in  a  number  of 
instances.  Exposure  to  cold  and  irritation  of  the  side  of  the  face — such,  for 
instance,  as  an  abscess  behind  the  ear  (Preobrashenski) — has  been  thought 
to  have  some  etiological  influence.  In  one  instance  the  disease  developed 
immediately  aft^r  incision  and  probing  of  a  phlegmonous  dacrocystitis 
(Borgherini),  and  in  another  after  an  inflammation  of  the  submaxillary 
gland,  which  had  been  associated  with  angina  (Baerwald).  In  a  few  cases 
one  of  the  infectious  diseases — influenza,  erysipelas,  scarlatina,  and  typhoid 
— has  preceded  the  onset  of  symptoms.  It  occurs  frequently  in  people  who 
have  some  degenerative  nervous  disease,  such  as  hysteria  (Parry,  Noth- 
nagel),  epilepsy  (Meyer,  Brunner),  tabes  (Jolly),  insanity  (Mendel),  mul- 
tiple sclerosis  (Jolly),  and  syringomyelia  (Schlesinger,  D^j^rine,  and  Mi- 
raillia).  It  has  occurred  in  connection  with  multiple  exostosis  of  the  head 
and  face  (Karewski),  with  localized  and  diffuse  scleroderma  in  other  parts 
of  the  body  (Nixon,  Muratow,  Rosenthal,  Newmark),  with  pityriasis  rubra 
(Graebe\  and  with  Addison^s  disease  (Schulz).  It  may  occur  with  disease 
of  the  fifth  nerve. 

Symptoms.  After  any  of  the  above  etiological  factors,  or  without  any 
apparent  cause,  the  patient  notices  one  or  more  whitish  spots  on  the  side  of 
the  face,  generally  on  the  lower  jaw  or  near  the  orbit,  which  gradually  be- 
come larger,  or,  if  more  than  one,  they  coalesce  and  become  yellow  or  yel- 
lowish-white in  color.  The  skin  over  these  patches  or  areas  sinks  and  forms 
pits  or  trough-like  depressions,  due  to  the  disappearance  of  the  subcutaneous 
fat.  The  stin  may  oecome  pigmented,  not  only  in  the  areas  where  the 
atrophy  is  marked,  but  on  other  parts  of  the  face.  This  pigmentation  is  in 
small  spots  or  patches,  and  varies  in  color  from  a  grayish-yeflow  to  brown  or 
blue.  The  atrophy  involves  the  skin,  both  in  its  dermal  and  epidermal 
layers,  its  appendages,  the  cellulo-adipose  tissue,  and  bone,  and  the  muscles  to 
a  very  slight  degree.  The  hair  of  the  beard,  of  the  head,  and  the  eyelashes 
may  lose  its  color  and  fall  out  in  patches,  or  the  areas  of  alopecia  may  be 
quite  symmetrical.  The  sebaceous  glands  are  atrophied  and  their  secretion 
diminished  and  eventually  checked.  The  secretion  of  perspiration  is  normal, 
frequently  increased.  After  a  variable  time  the  entire  half  of  the  face  be- 
comes involved,  and  a  deep  fissure  like  a  sabre-cut  in  the  centre  of  the  forehead 
and  chin  separates  it  from  the  healthy  side.  This  fissure  or  depression  has  been 
considered  one  of  the  landmarks  of  the  disease,  but  Borgherini  has  recently 
reported  a  case  where  the  disease  involved  both  sides  of  the  face,  and  there 
was  no  difference  between  the  two  sides.  When  the  disease  is  well  devel- 
oped, shedding  of  the  epidermis  and  preservation  of  the  contractility  of  the 
muscular  fibres  of  the  skin  give  the  latter  a  roughened,  puckered  appear- 
ance. The  atrophy  may  involve  the  tongue,  the  hard  and  soft  palate,  the 
gums,  and  the  uvula.  In  the  face  it  may  become  so  extensive  that  the  dis- 
eased side  looks  like  an  appendage  to  the  normal  side. 

As  a  rule,  there  are  no  marked  disturbances  of  sensibility.  A  slight  degree  of 
hypersesthesia  has  been  reported  by  Tanturri  and  by  Vulpian,  but  excessive 
sensibility  is  more  common.  Neuralgic  pains  preceding  the  appearance  of 
the  disease  and  during  its  early  course  are  by  no  means  uncommon,  although 
formerly  so  considered.      Itcning  of  the  skin  is  sometimes  a  distressing 
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syniptom,  and  ucciirs  icben  the  disenae  ie  aflauciatcil  with  patches  of  sclero-  I 
derma  in  uther  parte  of  the  body.     The  tension  of  the  atrophying  skin  may  I 
give  a  aensatiou  as  if  a  rubber  maak  was  stretched  across  the  face.     All  un-  I 
cominoD  sjiuptom  that  baa  beeu  observed  by  Axmanu  and  Heuter  preceding  1 
the  development  of  the  disease,  and  bv  Soche,  Muratuw,  and  Fromnohl-Treu.  I 
during  the  di&ea^,  is  a  spasm  of  the  liuccinator  aud  maaseter,  rarely  of  the  I 
temporal  muscles.  (Fig.  297.)  These  twitchings  may  be  clonic  alone,  or  clonic  I 
followed  by  a  tonic  condition,  which  lasts  for  a  few  minutes,  and  during  J 
which  time  the  patient  canaot  i>eparate  the  jaws,     ilkimetimes  it  extends  to  | 
the  tongue  and  interferes  with  its  fimctions.     When  the«e  twitchings  occur 
they  are  generally  the  cause  of  a  good  deal  of  pain,  and  arc  made  worse  by 
exposure  and  by  excitement.     As  the  disease  progreases,  disappearance  of 
the  fat  in  which  the  eyeball  is  imbedded  gives  the  patient  a  pamful  appear- 
ance, due  to  enopthalmos.    The  special  senses  show  deviation  from  the  normal 
only  in  rare  instances,  taste  and  hearing  being  impaired  somewhat  more  fre- 
quently than  sight.      Occasionally  a  unilateral  myosis  or  pin-point  pupil 
snows  the  influence  of  the  sympathetic,  and  is  present  with  other  symptoms 
referable  to  that  part  of  the  nervous  system,  such  aa  difference  in  surface 
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teraperatureof  the  two  sides  of  the  face  (Sachs,  BeeligmuUer),  pallor  or  flush- 
ing of  the  face,  hemihyperidrosis,  or  alwa-nee  of  perspiration  on  one  «de  of 
the  fitce,  and  contraction  of  the  nostril.  With  the  exception  of  those  c 
in  which  the  sympathetic  seems  to  be  involve<l  the  bloodvessels  retain  th^f 
normal  tone  and  calibre.  In  the  advanced  stages  of  the  disease  the  stretchod'i 
skin  presses  upon  the  vessels  aud  interferes  with  their  response  to  vasomotoC' 
influences,  and  the  result  is  a  continual  pallor,  inubility  to  bludh,  and  loss  of' 
vascular  resi}onse  to  electrical  stimulation.  Extremely  rare  symptoms  a 
neuroparal^ic  ophthalmia  and  difliculty  in  swallowing.  Marie  and  Marines— 
have  described  a  case  of  hemiatrophy  of  the  face  and  upper  limb,  with  facial 
paralysis  of  the  same  side,  which  apparently  does  not  entirely  correspond 
with  the  description  given  above,  insomuch  as  the  skin  was  not  changed  in 
thickness,  consistency,  or  color.  They  regard  the  phenomena  which  their 
patient  presented  as  due  to  changes  in  the  domain  of  the  great  sympathetic 

The  course  of  the  disease  is  generally  rapid  in  the  beginning  up  to  a  oer-.u 
tain  stage ;  then  its  progress  may  apparently  cease  for  along  time,  to  be  fat' 4 
lowed  sooner  or  later  by  a  period  of  exacerbation.    The  prognosis  a 
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recovery  is  unfavorable ;  the  first  case  of  such  a  desirable  termination  is  not  yet 
on  record.  It  must  be  said,  however,  that  the  disease  does  not  tend  to  shorten 
life,  and  so  far  cases  have  not  come  to  autopsy  except  in  two  instances.  The 
findings  in  both  these  cases  are  most  suggestive  to  a  proper  interpretation  of 
the  pathology  of  the  disease.  The  case  of  which  Mendel  was  fortunate 
enough  to  obtain  an  autopsy  had  been  under  observation  by  Romberg, 
Remak,  and  Virchow,  and  is  well  known  in  the  literature,  and  an  analysis 
of  the  symptoms  of  this  case  had  been  used  to  fortify  the  theory  that  the  dis- 
ease was  a  neurotrophic  one.  The  patient  had  during  twenty-five  years 
presented  the  symptoms  of  typical  facial  hemiatrophy  complicated  by  atrophy 
of  the  left  upper  extremity.  Erysipelas  during  a  confinement  had  immedi- 
ately precedea  the  development  of  the  disease  originally.  A  minute  exam- 
ination of  the  entire  nervous  system  revealed  a  proliferating  interstitial  neu- 
ritis of  the  left  fifth  nerve,  most  marked  in  its  second  branch.  The  seventh 
nerve  was  entirely  normal,  while  the  left  musculo-spiral  had  undergone 
changes  similar  to  those  in  the  left  fifth  nerve.  Centrally,  an  atrophy  oi  the 
descending  root  of  the  fifth  nerve  and  a  partial  atrophy  of  the  substantia 
ferruginea  was  all  that  was  of  importance.  In  Homen's  case  a  tumor  of  the 
dura  mater,  which  pressed  upon  the  Gasserian  ganglion  and  the  branches  of 
the  trigeminal  nerve  caused  a  hemiatrophy  of  the  face  and  tongue,  accom- 
panied by  ansesthesia  of  the  region  afiected  and  paralysis  of  the  oculo-motor 
nerve.  On  autopsy  it  was  found  that  the  tumor  caused  a  degeneration  of 
the  nerve,  especially  of  its  sensorv"  portion,  the  part  corresponding  to  the 
posterior-root  nerves  and  in  part  of  the  third  nerve,  and  microscopical  exam- 
ination revealed  the  phenomena  of  degeneration  in  all  the  branches  of  the 
fifth  nerve  and  some  of  the  seventh,  third,  fourth,  and  sixth  nerves.  These 
two  cases  are  not  sufi&cient  to  warrant  us  in  saying  that  the  pathology  of  the 
disease  is  lesion  of  the  fifth  nerve,  but  in  view  of  the  fact  that  the  only  cases 
in  which  autopsies  have  been  made  have  shown  lesion  of  this  nerve,  and  more- 
over, when  they  corroborate  the  most  plausible  theory  that  has  been  pro- 
pounded, they  are  very  suggestive. 

Experimental  evidence  to  prove  that  hemiatrophy  may  result  after  injury 
to  the  fifth  nerve  is  not  wanting.  Girard'  has  seen  hemiatrophia  facialis, 
atrophy  of  the  muscles  of  mastication,  thinning  of  the  hair,  atrophy  of  the 
bones  and  face,  and  partial  atrophy  of  the  tongue  follow  section  of  the  pos- 
terior root  of  the  trigeminus  at  tne  base  of  the  skull.  He  concludes,  as  most 
investigators  before  him  have  concluded,  that  the  trophic  fibres  of  the  tri- 
geminus are  in  the  posterior  root.  He  believes,  ftirther,  that  the  seventh 
ner\'^e  plays  no  rdle  in  the  development  of  hemiatrophy.  Schiff,  however, 
has  proven  that  experimental  atrophy  involves  not  alone  the  muscles  of 
mastication,  but  also  the  other  face  muscles.  These  facts,  taken  together 
with  distribution  of  the  atrophy  and  the  various  arguments  that  can  be  ad- 
duced to  show  that  the  disease  is  neurotic,  go  far  to  corroborate  the  view 
that  the  affection  is  a  tropho-neurosis  dependent  upon  lesion  of  the  fifth 
nerve.  There  is  much  clinical  evidence  to  suggest  that  the  disease  can  be 
due  to  other  causes,  particularly  affection  of  the  cervical  sympathetic. 
Seeligmuller  has  described  a  case  in  which  the  wasting  followed  injury  to 
the  cervical  sympathetic  of  the  same  side,  and  Popoff  thinks  his  case  can  be 
explained  in  no  other  way.  But  the  theory  suggested,  a  compression  of  the 
arteries  going  to  the  bones  by  the  cutaneous  and  subcutaneous  wasting,  to 
explain  the  mechanism  of  these  cases,  is  not  in  accord  with  the  teachings  of 
physiology.  The  vasomotor  symptoms  that  sometimes  occur  with  the  dis- 
ease can  be  explained  by  affection  of  the  fibres  of  the  sympathetic  that  run 
in  the  fifth  nerve. 

The  disease  can  only  be  confounded  with  congenital  asymmetry,  morphoea, 
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and  possibly  facial  paralysis.  In  congenital  asymmetry  there  are  other 
conspicuous  somatic  and  mental  defects  which  will  quickly  make  the  diag- 
nosis. Its  relationship  to  morphoea  has  already  been  spoken  of.  Only  the 
most  careless  observer  could  mistake  it  for  an  ancient  case  of  facial  panu^sia. 

Treatment.  As  the  disease  is  incurable,  preventive  treatment,  if  possible, 
in  the  shape  of  removing  the  cause,  is  of  greatest  importance.  Basing  his 
suggestion  on  the  feet  that  section  or  excision  of  the  fifth  nerve  for  the  relief 
of  neuralgia  is  not  followed  by  any  atrophic  change,  and  upon  the  hypothesis 
that  hemifacial  atrophy  depends,  not  so  much  upon  a  failure  of  trophic 
nerve  stimulus  as  upon  a  perversion  of  that  stimulus,  Dercum  has  suggested 
early  resection  of  the  branches  of  the  trifacial.  There  are  no  records  to  show 
that  this  plan  has  ever  been  tried.  The  use  of  galvanic  electricity  helps  to 
stay  the  progress  of  the  disease  in  some  instances. 

To  overcome  the  cosmetic  defect  when  the  disease  has  reached  a  standstiU 
the  patient  may  have  a  plate  constructed  by  a  dentist  which  can  be  attached 
to  the  teeth  of  the  upper  jaw  on  the  affected  side  and  with  a  slightly  convex 
surface  against  the  mucous  membrane  of  the  cheek.  This  can  be  worn  with 
comfort,  and  detracts  remarkably  from  the  unsightliness  of  the  deformity. 


FACIAL  HBMIH  Y  PBRTROPHY 

Scattered  throughout  medical  literature  are  a  number  of  cases  reported  in 
which  the  only  departure  from  normal  is  the  enlargement  of  one-half  of  the 
body  or  a  segment  of  one-half.  These  cases  are  in  some  instances  associated 
with  other  diseases,  but,  as  a  rule,  the  hypertrophy  is  the  only  pathological 
condition.  The  parts  of  the  body  that  are  most  frecjuently  the  seat  of  uni- 
lateral hypertropny  are  the  extremities,  the  cephalic,  and  digital. 

Unilateral  hypertrophy  limited  to  the  head  and  face  occurs  less  freouently 
than  hypertrophy  of  one-half  of  the  body.  It  is  very  much  rarer  than  its 
analogue  and  opposite,  progressive  facial  hemiatrophy.  The  majority  of 
cases  on  record  are  of  congenital  origin,  although  ^ases  have  been  reported 
by  Schieck,  Berger,  Dana,  and  Montgomery  and  Thomson  in  which  the  over- 
growth began  during  the  first  years  of  life,  always  before  puberty.  In  some 
of  these  cases  irritation  of  the  fifth  nerve  would  seem  to  be  the  initial  pro- 
cess in  the  disease.  In  Berger's  case  the  overgrowth  followed  an  inveterate 
neuralgia  of  this  nerve.  In  Montgomery's  case  it  was  thought  possible  to 
attribute  the  onset  of  the  growth  to  an  irritation  of  the  branches  of  the 
fifth  by  an  abscess  of  the  cneek,  which  was  present  shortly  before  the  pro- 
gressive unilateral  enlargement  of  the  face  was  first  noticed.  In  Dana's 
case  the  disease  was  associated  with  gigantism.  Of  15  cases  selected  froia 
the  literature,  9  were  males  and  6  were  females.  Both  sides  of  the  face  are 
involved  with  equal  frequency,  the  proportion  being  slightly  in  favor  of 
the  right  side.  The  enlargement  may  involve  the  entire  side  of  the  face 
and  head,  or  it  may  be  manifest  principally  in  the  eyebrow,  the  zygoma, 
the  cheek,  or  the  angle  of  the  jaw ;  generally,  however,  it  confines  itself 
very  closely  to  the  distribution  of  the  fifth  nerve  or  one  of  its  branches. 
If  the  condition  is  not  congenital,  the  first  signs  of  the  disease  will  pass  un- 
noticed, as  a  slight  degree  of  facial  asymmetry  is  not  uncommon  in  indi- 
viduals who  are  considered  normal.  Ordinarily  the  enlargement  begins  first 
in  the  alveolar  eminence  of  the  superior  maxillary,  in  the  supra-orbital 
arch  or  in  the  malar  process.  It  involves  the  skin  and  subcutaneous  struc- 
ture as  well  as  the  bone,  and,  although  limited  to  the  side  of  the  face,  it  may 
involve  the  ear,  the  temple,  lips,  lids,  buccal  cavity,  the  mucous  membrane 
of  the  mouth  and  cheek,  the  teeth,  gums,  tongue  and  tonsils.     When  the 
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hypertrophy  te  fully  developed  the  patieut  presents  a  striking  appearance, 
sad  at  first  glance  the  condition  may  be  taken  for  hemiatropma  facialis  on 
account  of  the  disproportion  between  the  two  sides.  The  expression  of  the 
face  is  changed,  the  mouth  is  distorted,  the  fissures  of  the  face  are  deepened 
on  the  affected  side.  The  skin,  although  sometimes  uuaffected,  generally 
participates  in  the  thickening,  the  color  may  be  normal,  although  in  some 
cases  it  is  pigmented  ;  very  rarely  does  it  betray  any  evidences  of  hypersemia. 
In  one  case  reported  the  skin  was  rough,  coarse,  thickened,  and  in  some 
places  even  tumefied,  and  somewhat  darker  than  on  the  opposite  side.  The 
hair  occasionally  participates  in  the  evidences  of  ovemutrition,  and  the  lanugo 
as  well  as  the  bristling  nairs  become  coarser  on  one  side  of  the  head  and 
lace  than  on  the  other.    The  surface  temperature  is  equal  on  both  sides; 
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this  in  contrast  to  cases  of  hemihyper' 
trophy  of  the  body,  in  which  consid- 
erable deviation  of  temperature  of  the 
sides  han  been  noticed. 

Occasionally  glandular  secretion,  per- 
spiration, and  saJiva,  are  increased ;  this 
has  been  obser\'ed  most  frequently  in 
congenital  cases.  There  are  no  dis- 
turbances of  sensibility  except  in  those 
case?  in  which  the  skin  is  very  much 
thickene<l ;  tactile  sense  may  be  some- 
what blunter)  (liewin).  In  a  case 
reported  by  Friedreich  there  was  dimi- 
nution of  the  sense  of  taste  and  sight.  F.W!l.lbei»lByperlrophyInagi«iit.  (D*«i.) 
but  whether  or  not  there  were  ophthal- 
moscopic findings  to  explain  the  disturbance  of  vision  is  not  stated.  In 
cases  where  the  eyes  have  i>een  examined  carefully  no  defects  have  been 
found.  In  a  few  cases  that  have  come  to  autopsy  an  examination  of  the 
affected  tissues  hat  been  made,  but  no  investigation  of  the  nervous  system. 
The  morbid  phenomena  in  the  bones  is  essentially  an  hyperostosis  with 
enlargement  or  the  foramina  and  broadening  and  widening  of  the  natural 
fissures  and  crevices.  In  some  cases  this  hyperostosis  is  uniformly  distrib- 
uted ;  in  other  cases  it  has  a  tendency  to  develop  in  ma^jscs  which  may  cause 
pressure  on  important  structures,  and  so  produce  symptoms.     In  Thomson's 


910  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

case  pressure  on  the  brain  caused  epilepsy  and  consecutive  mental  deteriora- 
tion. The  muscular  tissue,  instead  of  being  enlarged,  is  atrophied  and  the 
thickness  of  the  soft  parts  is  due  to  an  increase  of  cellulo-adipose  tissue. 
The  skin  is  sometimes  mvolved,  but  the  epithelium  is  normal. 

In  instances  where  portions  of  the  tissue  has  been  excised  for  microscopical 
examination  during  life,  the  bloodvessels  have  shown  round-cell  infiltration. 
The  pathology  of  the  disease  is  based  on  theory.  It  is  supposed  that  we 
have  to  deal  with  a  neurotic  hypertrophy,  a  hypertrophy  that  is  secondary 
to  irritation  of  certain  trophic  fibres  contained  in  the  fifth  nerve  which  causes 
an  exaltation  of  function  and  results  in  an  overgrowth  due  to  an  excessive 
proliferation  of  the  vulgar  cells  of  the  parts.  The  exact  limitation  of  the 
Hypertrophy  to  the  distribution  of  the  fifth  nerve  or  one  of  its  branches,  and 
the  remarkable  contrast  between  it  and  hemiatrophia  facialis,  in  which  the 
fifth  nerve  is  diseased,  speak  in  support  of  this  supposition.  It  cannot  well 
be  explained  on  vascular  grounds  alone.  Although  in  many  cases  hypersemia 
is  found,  it  is  probably  secondary  to  the  hypertrophy,  instead  of  productive 
of  it. 

The  course  of  the  disease  is  as  a  rule  a  progressive  one,  but  after  adult  age 
is  reached  its  progress  is  very  slow.  In  one  case  only  did  it  tend  to  shorten 
life  by  causing  pressure  on  the  brain.  No  form  of  treatment  has  been  sug- 
gested that  is  worthy  of  serious  consideration. 


HBMIH  Y  PBRTROPH Y  AND  LOCAL  HYPBRTROPHIBS. 

Hypertrophy  of  one  extremity  or  of  one  side  of  the  body  is  very  rare. 
H3rpertrophy  of  the  fingers  and  toes  is  more  common.  The  former  is  fre- 
quently, but  not  always,  congenital ;  the  latter  may  occur  with  diseases  in 
which  enlargement  of  the  body  is  the  most  prominent  symptom,  such  as 
acromegaly  and  dgantism. 

Richardiere,  who  has  described  two  cases  of  congenital  hypertrophy  of  the 
hand,  considers  that  there  are  two  forms  of  such  hypertrophy.  A  true  hyper- 
trophy, in  which  all  the  parts  participate,  the  soft  parts,  the  tendons  and 
bones  are  augmented  in  volume.  In  the  variety  which  he  terms  false  hyper- 
trophy, there  is  an  abnormal  development  of  cellular  tissue  and  subcutaneous 
fat.  The  discrepancy  in  size  between  the  two  sides  of  the  body  or  between 
two  extremities  may  oe  very  distinct  at  birth,  and  the  relative  proportion  be- 
tween the  enlarged  and  the  normal  size  is  preserved  during  the  years  that 
the  child  continues  to  grow.  This  is  well  seen  in  a  case  reported  by  Moebius 
about  ten  years  ago.  In  referring  again  to  the  case  in  a  recent  communica- 
tion, he  says  the  difference  in  the  two  sides  has  remained  practically  the  same 
during  the  past  eleven  years.  The  hypertrophy  of  one-half  of  the  body 
may  be  so  great  at  birth  as  to  constitute  almost  a  monstrosity.  This  was  so 
in  a  case  reported  by  Derame,  in  which,  in  addition  to  the  enlargement  of 
one-half  of  the  body,  the  tongue  was  increased  to  more  than  twice  its  natural 
size,  and  was  never  withdrawn  into  the  mouth ;  eventually  it  suffocated  the 
little  patient.  The  hypertrophied  extremity  may  be  increased  in  length  as 
well  as  in  breadth  and  volume.  The  structural  participation  di£fers  in  dif- 
ferent cases.  In  some  instances  the  muscles  of  the  limb  are  hypertrophied, 
and  there  is  a  corresponding  increase  in  strength.  This  was  so  in  a  patient 
reported  by  Osier.  In  most  cases,  however,  the  muscles  are  very  deficient, 
and  the  result  is  more  or  less  disability  of  the  member  and  possibly  some  de- 
formity. The  cellulo-adipose  tissue  shows  the  greatest  change.  The  bones 
are  not  involve<l  in  the  majority  of  cases ;  they  may  be  involved  in  one  part 
of  the  body,  but  not  in  another,  although  the  latter  may  be  greatly  increased 
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in  size.  This  wiis  so  in  Demnie's  faw.  in  wliich  the  left  half  of  the  body 
was  involved,  but  the  bony  incretise  was  confined  to  the  skull.  In  cases 
where  the  muscles  do  not  seem  to  be  especially  involved,  microscopical  ex- 
amination of  them  shows  increased  diameter  of  the  muscular  fibres,  absence 
of  croaa  striping,  granular  degeneration,  decrease  of  inter-fibral  tissue,  in- 
crease in  nuclei  of  the  sarcolemmaund  development  of  embryonic  cella  in  the 
connective  tissue  between  the  muscle  bundles.  Neither  the  nerve  endings  nor 
the  peripheral  nerves  seem  to  be  affected.  lu  one  case  it  was  thought  that 
there  was  an  increase  in  ganglionic  cells  of  the  anterior  comua  of  the  afiected 
side,  and  one  hemisphere  of  the  brain  was  larger  than  the  other.     A  remark- 
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able  fact  that  has  been  observed  in  several  cases  is  a  unilateral  increase  of 
surface  terarmrature.  This  has  been  noted  by  Trelal  and  Monod,  by  Oilier 
and  by  Redard.  The  last  mentioned  author  thinks  that  if  all  cases  are  ex- 
amined careAilly  in  reference  to  this  point  a  difference  in  the  two  sides  will 
be  found.  Careful  observation  by  other  clinicians  discredits  this  statement. 
Sensibility  of  the  enlarged  extremittee  is  as  a  rule  undisturbed,  likewise  the 
vascular  supply  as  manifest  by  the  pulec  of  the  part  and  by  the  color.  Very 
rarely  there  is  pigmentation  of  the  skin  or  evidences  of  continued  hyper- 
lemia.  Hyperidrosis  has  been  observed  in  some  cases,  but  it  is  not  the  rule. 
In  some  instances  the  superficial  glands  are  enlarged  and  spots  like  cyats 
appear  beneath  the  skin,  but  there  is  nothing  to  suggest  elephantiasis. 


912  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

Crcjgsed  lateral  hypertrophy  has  been  reported  only  in  a  few  instances.  In 
Friedreich's  case  t&e  left  side  of  the  £eu»  and  left  arm  and  the  right  lower 
extremity  were  enlarged,  and  in  this  case  the  vascular  symptoms  were  marked. 

Local  hypertrophy,  unless  compensatory,  is  also  a  rare  condition.  It  is 
most  often  seen  affecting  an  appendage  of  the  body,  such  as  the  penis,  the 
breasts,  the  external  ear,  etc.,  or  the  carpal  or  pedal  digits.  Compensatory 
hypertrophy  is  not  uncommonly  seen  in  one  testicle  or  one  kidney  after  the 
removal  of  its  fellow.  The  lymphatic  glands  also  exhibit  the  phenomena  of 
compensatory  hypertrophy.  Local  hypertrophy  may  be  congenital  or  it 
may  develop  at  any  time  up  to  the  age  of  maturity.  It  is  seen  almost  en- 
tirely in  those  who  are  neurotic  through  inheritance,  or  in  those  who  are  suf- 
fering from  some  affection  of  the  nervous  system.  In  the  case  reported  by 
Springer  the  two  large  toes  developed  an  enormous  symmetrical  enlargement 
w^ile  the  patient  was  suffering  from  myelitis.  In  Ii^anthack's  case  of  acro- 
megaly the  second  toe  was  hypertrophied  out  of  all  proportion  to  the  enlarged 
foot.  Hysteria  in  some  of  its  manifestations  is  at  the  bottom  of  many  cases, 
especially  where  the  breasts  are  involved.  Hypertrophy  of  the  nails,  onycho- 
gryphosLs,  is  associated  with  neuritis,  neuralgia,  myelitis,  injuries  to  nerves, 
and  in  some  cases  of  muscular  atrophy.  En&rgement  of  an  ear  is  generally 
seen  with  some  manifestations  of  oisordered  sympathetic  on  the  same  side. 
Hypertrophy  of  the  cephalic  extremity  developing  late  in  life  has  been 
noticed  by  Starr.  Although  the  hypertrophy  seen  in  cretins  is  neurotic,  we 
do  not  discuss  it  here.  It  is  treated  under  cretinism.  Hypertrophy  of 
adipose  tissue  shows  itself  either  in  the  shape  of  obesity,  circumscribed  or 
dimise,  or  adiposis  dolorosa,  and  it  is  with  these  that  such  cases  as  the  one 
reported  by  Mitchell  {American  Journal  of  the  Medical  Sciences,  1885,  p.  162) 
is  to  be  classified.  Hypertrophy  of  individual  muscles  or  groups  of  muscles 
are  almost  without  exception  traceable  to  overuse  or  overstimulation. 

The  only  suggestion  tnat  has  been  made  in  the  way  of  treatment  for  any 
of  these  cases  is  pressure  on  the  vascular  supply  when  they  develop  pre- 
natally,  or  injection  of  an  astringent  into  the  parts,  such  as  iodine  when  tney 
are  congenital.  There  is  no  record  that  any  such  measures  have  ever  been 
of  any  service. 


CHAPTER  XXXI. 

TROPHIC  DISEASES  ASSOCIATED  WITH  PATHOLOG- 
ICAL CHANGES  IN  THE  THYROID  GLAND. 

By  CHARLES  W.  BURR,  M.D. 

MYXCEDEMA. 

Definition.  A  constitutional  disease  dependent  upon  atrophy  of  the  thy- 
roid gland  and  characterized  by  a  myxoedematous  condition  of  the  subdermal 
tissues  and  progressive  mental  failure. 

History.  The  first  description  of  the  disease  is  given  in  a  paper  by  Sir 
William  Gull,  "Upon  a  Cretinoid  State  Supervening  in  Adult  Women," 
published  in  1873.  Four  years  later  Ord  published  an  article  describing  the 
condition  both  clinically  and  pathologically,  and  proposed  the  name  myxoe- 
dema  (mucous  oedema).  The  most  exhaustive  study  of  the  subject  is  the 
report  of  the  committee  appointed  by  the  Clinical  Society  of  London,  pub- 
lished in  1888. 

Btiology.  Climate  seems  to  exert  no  influence,  at  least,  as  the  disease 
becomes  better  known  more  cases  and  in  more  scattered  regions  are  being 
reported.  It  is  much  more  frequent  in  women  than  in  men,  probably  in  the 
proportion  of  ten  to  one.  It  may  be  transmitted  through  the  mother,  and 
several  persons  in  one  generation  may  be  attacked.  It  is  to  a  large  degree 
a  disease  of  middle  life.  It  has  occurred  after  acute  articular  rheumatism, 
erysipelas,  and  persistent  hemorrhages.  Hochler,  PospieloflT,  and  others  have 
seen  it  in  syphilitics,  and  in  the  case  of  the  first-named  cure  followed  specific 
treatment. 

The  direct  and  immediate  cause  is  atrophy  of  the  thyroid  gland.  As  to 
the  causes  of  the  atrophy,  we  are  still  largely  in  the  dark.  It  is  by  no  means 
impossible  that  in  spme  cases  the  thyroiditis  secondary  to  the  acute  infectious 
fevers  may  pass  on  to  the  condition  of  sclerosis,  and  thus  be  a  cause.  The 
disease  has  oeen  produced  artificially  by  removal  of  the  ^land  both  in  ani- 
mals and  man.     We  will  speak  more  fully  of  this  under  the  pathology. 

Symptoms.  The  onset  is  ordinarily  slow,  and  the  whole  course  of  the  dis- 
ease occupies  from  ten  to  fifteen  years.  There  are  a  few  cases,  however,  like 
the  following,  described  by  Osier,  to  which,  as  he  says,  the  term  acute  myxoe- 
dema  might  be  applied :  "  A  young  man,  aged  twenty  years,  presented  a 
gradual  enlargement  of  the  face,  particularly  of  the  lips,  cheeks,  and  nose, 
without  actual  oedema.  The  backs  of  the  hands  were  also  swollen,  but  did 
not  pit.  The  condition  came  on  with  enlargement  of  the  thyroid,  and,  after 
persisting  for  between  three  and  four  months,  is  now  subsiding." 

The  symptoms  are  referable  to  the  skin,  the  mental  functions,  and  the 
thyroid  gland. 

The  coarse,  broadened,  moon-shaped  face  is  characteristic.  The  nose  is 
wide  and  thick,  and  the  mouth  larger  than  normal.     The  lips  are  thickened. 
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The  eyelids  are  swollen  Bometimee  so  greatly  that  they  cannot  be  opened. 
The  complexion  is  yellowish  white,  with  oftentimes  a  reddish  patch  on  either 
cheek.  The  expression  is  immobile  and  stupid.  Like  the  fece,  the  bulk  of 
the  whole  body  is  increased. 

The  yellow-white  skin,  on  superficial  examination,  looks  cedematoua,  but 
it  does  not  pit  on  preaeure.  On  the  contrary,  it  is  firm  and  elastic  This 
&lse  oedema  is  lesB  marked  on  the  trunk  than  on  the  extremities  and  &ce, 
and  is  not  influenced  by  gravitation.  Perapiration  and  the  sebaceous  secre- 
tions are  scanty  or  absent.    The  skin  b  dry  but  not  tense,  and  scaly  particles 
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of  epithelium  brush  off.  The  hair  is  dry  and  brittle,  the  eyebrows  and  lashes 
foil  out,  and  baldness  comes  on.  The  hands  and  feet  are  swollen,  and  the 
fingers  move  with  difficulty.  The  nails  are  brittle,  striated,  and  either  atro- 
phied or  thickened.  In  the  supra-clavicular  and  axillary  regions  local 
swellings  occur  resembling  false  lipomata.  The  mucous  membranes  are 
swollen  and  dry.  Toward  the  end  there  may  occur  a  secondary  nephritis 
which  complicates  the  picture  of  the  disease. 

The  mental  changes  were  noted  by  Gull.  In  his  first  paper  he  says :  "  The 
mind,  which  previously  had  been  active  and  in<juisitive,  assumed  a  gentle, 
placid  indifference  corresponding  to  the  muscular  languor,  yet  the  intellect 
was  unimpaired."  Slowness  in  mental  proceesce,  m  apprehennon,  thought, 
and  action,  is  almost  constant,  being  atisent  in  only  three  of  the  cases  studied 
by  the  committee.  Nevertheless  ]>atients  are  liable  to  outbursts  of  fretful- 
ness  and  ill  humor.  Absolute  insanity,  acute  or  chronic  mania,  dementia  or 
melancholia  with  delusions  or  hallucinations  occur  in  about  one-half  of  the 
cases.  Delirium  of  suspicion  and  exaltation  Is  not  infrequent.  Shame  on 
account  of  the  appearance  may  precipitate  mental  trouble.  Thiis  Wilks 
records  a  case  in  which  a  young  woman  living  in  a  country  town  was  bo  dis- 
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tressed  by  the  village  boys  shouting  after  her,  "  pig-faced  woman,"  that  she 
refused  to  go  out  at  all,  began  to  nnd  insult  when  none  was  intended,  and 
finally  became  so  threatening  and  violent  that  she  had  to  be  placed  in  an 
asylum.  The  peculiar  slowness  and  deliberation  in  all  movements  are  also 
due  to  the  mental  condition,  and  not  to  any  paralytic  weakness.  Memory  is 
impaired.  Speech  is  slow  and  difficult.  Out  of  the  one  hundred  and  nine 
cases  analyzed  by  the  committee  of  the  Clinical  Society,  the  thyroid  was  found 
atrophied  in  twenty-two  cases,  not  altered  in  size  in  twenty-three,  and  with  a 
history  of  previous  enlargement  in  three.  In  life  it  is  frequently  difficult, 
especially  if  the  neck  be  thickened,  as  happens  so  often,  to  tell  anything  about 
the  presence  of  atrophy,  so  that  such  figures  as  the  above  have  only  a  rela- 
tive value.  Ord  reports  one  case  and  Sollier  two  in  which  exophthalmic 
goitre  preceded  the  myxoedema. 

To  the  above  main  snrmptoms  are  added  always  secondary  ones.  The 
bodily  temperature  is  below  the  normal — 97°  to  97.5°.  The  only  objective 
sensory  symptom  is  delay  in  recognizing  sensory  stimuli,  but  various  parsBS- 
thesias,  feeling  of  coldness,  pricking,  and  numbness  are  common.  Rmging 
in  the  ears,  verti^,  and  dull  headache  are  frequent.  Albuminuria  and  rarely 
glycosuria  may  be  present.  The  urine  is  apt  to  be  large  in  amount  and  of 
low  specific  gravity,  and  a  few  casts  may  be  found.  Palsies,  contracture,  and 
tremor  are  very  rare.  The  knee-jerk  is  present,  but  decreased.  The  heart, 
lungs,  and  abdominal  organs  usually  ftinctionate  normally.  Sleep  is  usually 
good ;  indeed,  there  may  be  excessive  somnolence ;  but,  occasionally,  one  or 
the  other  form  of  night  horror  is  complained  of.  Smell,  taste,  and  hearing 
are  deficient.  Anaemia  is  common.  Krapelin  found  in  three  cases  abnormfu 
size  of  the  red  corpuscles,  a  high  specific  gravity  of  the  blood,  and  a  lowered 
amount  of  fibrin.  Remissions  are  not  infrequent,  the  patients  being  always 
better  in  summer.  Death  may  result  from  the  disease  itself,  or,  as  is  more 
frequent,  from  pulmonary  phthisis,  or  renal  or  cerebral  complications. 

Differential  Diagnosis.  The  most  important  point  is  to  differentiate  the 
mucous  oedema  from  the  common  oedema  due  to  Bright's  disease,  a  matter 
the  more  important  since  casts,  few  in  number,  it  is  true,  may  be  present  in  the 
urine  in  the  first  condition.  The  paper  of  M.  Allen  Starr  is  the  best  upon 
the  subject.  Mucous  oedema  is  uninfluenced  by  gravitation ;  the  upper  eyelid 
is  aflected  as  much,  or  it  may  be  more  than  the  lower.  It  is  more  intense 
over  the  masseter  muscles  and  in  the  supra-clavicular  spaces  than  elsewhere. 
The  genitals  are  not  especially  aflected  as  in  nephritis.  There  is  no  pitting 
on  pressure,  and,  indeed,  the  fluid  below  the  skm  cannot  be  displaced.  In 
chronic  nephritis  the  skin  may  be  the  same  dirty,  yeUo>vish-white,  the  mental 
and  gastric  symptoms  may  be  similar,  but  in  nephritis  we  do  not  have  the 
reddish  patches  upon  the  cheeks,  the  dry  scaly  skin,  and  the  total  absence  of 
perspiration. 

Ooesity,  scleroderma,  Arabian  elephantiasis,  and  acromegalv,  though  some 
of  them,  at  any  rate,  will  probably  be  proven  to  stand  in  close  relation  to 
aflections  of  the  thyroid,  can  scarcely  be  mistaken  for  myxoedema,  and  need 
only  be  mentioned.     (See  also  page  897.) 

There  is  a  condition  described  by  Dercum  under  the  name  of  adiposis 
dolorosa,  characterized  by  great  and  widespread  hyperplasia  of  the  subcuta- 
neous fat,  with  local  deposits  in  certain  parts  of  the  body,  accompanied  by 
pain,  muscular  degeneration,  and  diminished  perspiration,  which,  while  not 
bearing  any  great  resemblance  to  myxoedema,  should  be  mentioned  here, 
since  in  two  of  the  three  cases  reported  (one  by  Henry)  the  thyroids  were 
indurated  and  calcareous.     (See  page  898.) 

Prognosis.  The  prognosis  formerly  was  absolutely  bad.  Under  new 
methods  of  treatment  the  disease  certainly  can  be  immensely  ameliorated — 
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indeed,  the  symptoms  caused  to  disappear.     Whether,  however,  cases  will 
remain  cured  over  a  series  of  years  is  yet  to  be  determined. 

Morbid  Anatomy  and  Pathology.  Let  us  first  consider  the  effects  of  sur- 
gical removal  of  the  thyroid  producing  operative  myxoedema  (cachexia  stnuni- 
priva).  Reverdin  pointed  out  that  in  certain  cases  in  which  removal  was  done 
for  goitre  the  patient  became  cretinous.  Horsley  proved  that  complete  re- 
moval of  the  gland  in  monkeys  was  succeeded  by  a  myxoedematous  condition. 
Kocher,  of  Bonn,  showed  that  the  same  condition  followed  in  a  small  pro- 
portion of  cases  in  man.  Complete  removal  is  necessary,  since  if  but  a  small 
portion  be  left  it  seems  to  Ainctionate  well.     In  certain  cases  supemumeraiy 

glands  take  the  place  of  the  main  one.  The  condition  usually  begins  to 
evelop  about  four  months  after  opNeration.  There  is  mental  and  physical 
lassituae,  slowly  oncoming  changes  in  the  skin,  etc.,  till  finally  all  the  synm- 
toms  appear.  The  extent  of  symptoms  varies  inversely  with  the  ase  of  the 
patient.  Thus,  if  the  operation  l^  done  in  early  childhood  myxoedematoua 
cretinism  results,  while  in  adult  life  we  have  only  the  symptoms  of  myx- 
oedema. 

In  cases  of  the  natural  disease  that  have  come  to  post-mortem  the  thyroid 
eland  has  always  been  atrophied,  sometimes  more  in  one  lobe  than  the  other. 
Macroscopically,  the  organ  is  bluish-white,  hard  and  firm.  Microscopically, 
there  is  in  the  early  stage  an  infiltration  of  the  walls  of  the  vesicles  oy  emr 
bryonic  tissue  and  a  proliferation  of  epithelium.  There  are  at  the  end  stages 
the  evidences  of  a  chronic  thyroiditis.  Secondary  changes  in  other  organs 
are  frequent.  The  subcutaneous  fat  is  usually  abundant,  though  there  may 
be  emaciation.  There  is  an  increase  of  connective  tissue,  not  in  the  skin 
only,  but  throughout  the  entire  body.  The  tubes  of  the  sweat  and  sebaceous 
glands  are  blocked  by  swollen  epithelium.  Perineuritis  is  sometimes  present 
m  the  skin.  Ord  found  on  chemical  examination  a  large  excess  of  mucin 
in  the  skin,  and  other  observers  have  found  it  even  in  the  blood.  In  Grdnd- 
ler's  case  of  operative  myxoedema,  on  the  contrary,  and  in  several  spontane- 
ous cases  no  such  excess  was  found.  The  amount  present  probably  depends 
upon  the  stage  at  which  death  occurs.  The  cerebral  hypopnysis  is  not  mfire- 
quently  enlarged,  but  may  be  normal  in  size.  In  this  connection  it  is  of 
interest  to  note  that  in  the  experiments  of  Hofmeister  on  rabbits,  enlargement 
of  the  hypophysis  appeared.  Save  for  fibrous  changes  in  the  cervical  sym- 
pathetic, no  serious  changes  have  been  found  in  the  nervous  S3rstem. 

While  it  must  be  accepted  as  proven  that  the  thyroid  gland  is  the  seat  of  the 
essential  lesion  in  myxoedema,  yet  that  is  only  one  step  in  the  pathology.  When 
we  attempt  to  go  further  to  find  what  it  is  that  influences  the  entire  organism 
so  markedly  we  are  l)eset  with  difiiculties  owing  to  our  small  knowledge  of 
the  functions  of  the  gland.  According  to  Horsley,  it  is  a  blood-forming 
organ.  Experimentally  he  showed  that  during  the  anaemia  resulting  from 
its  removal  the  blood  of  the  thyroid  vein  contains  7  per  cent,  more  corpuscles 
than  the  corresponding  arter}\  He  also  found  that  mucin  was  increased 
in  the  skin,  the  salivary  glands  and  the  blood,  and  hence  holds  that  the 
gland  regulates  the  formation  of  it.  We  do  not  know,  however,  whether 
mucin  is  itjiclf  a  poison  or  whether  it  is  merely  an  evidence  of  degeneration. 
According  toSchiff*,  the  normal  thyroid  secretes  a  substance  which  influences 
the  nutrition  of  the  nervous  system.  The  absence  of  this  substance  pro- 
duces the  trophic  changes  found  in  myxoedema.  That  the  blood  is  toxic  is 
proven  by  the  fact  that,  though  harmless  in  healthy  animals,  it  hastens  the 
cachexia  in  those  in  which  the  thyroid  has  been  removed,  as  has  been  shown 
in  the  exj)eriraeuts  of  Rogowitsch,  Fano,  and  others.  Putnam  thinks  that 
certain  of  the  phenomena  of  the  dbcase,  for  example,  the  localized  swellinss 
in  the  neck  and  the  changes  in  the  ovaries  of  rabbits  can  be  less  easily 
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explained  as  results  of  irritation  and  degeneration  than  as  evidences  of  a  sort 
of  variation  in  stnicture,  analogous,  perhaps,  to  that  which  follows  castration. 
Treatment.  SchiflT  found  that  it  a  thyroid  gland  was  implanted  in  the 
peritoneum  of  rabbits  thyroidectomy  was  harmless.  Murray,  in  1891,  intro- 
duced treatment  by  hypodermatic  injections  of  thyroid  Juice  in  women,  with 
good  results.  Since  then  many  brilliant  results  have  been  obtained  by  the 
use  of  the  gland  in  many  ways.  The  fresh  sheep's  thyroid,  finely  minced, 
may  be  eaten  raw  or  slightly  warmed,  a  half  or  quarter  of  a  gland  being  a 
dose.  For  hypodermatic  use  the  following  solution  is  recommeded  by  Murray : 
One  drachm  each  of  expressed  juice,  glycerin,  and  one-half  of  one  per  cent, 
watery  solution  of  carbolic  acid.  The  dose  is  from  five  to  fifteen  minims, 
injection  two  or  three  times  weekly.  The  dried  extract  in  doses  of  five 
grains  by  the  mouth  seems  to  answer  every  purpose.  The  ansemia  is  not 
relieved  by  treatment,  indeed,  it  may  become  more  aggravated.  Gray  sums 
up  the  effect  of  thyroid  treatment  as  follows :  Elevation  of  temperature, 
increased  appetite,  with  more  complete  absorption  of  nitrogenous  foods; 
loss  of  weight,  with  nitrogen  excreted  in  excess  of  that  taken  in  the  food ; 
growth  of  skeleton  in  the  very  young ;  marked  improvement  in  body  nutri- 
tion generally ;  increased  activity  of  mucous  membranes,  skin,  and  kidneys. 
Removal  to  a  warm  climate  is  sometimes  necessary  on  account  of  the  ex- 
treme suffering  produced  by  cold.  Warm  or  Turkish  baths  are  useful. 
Pilocarpine  hypodermatically  employed  often  does  good. 


CRETINISM. 

The  etymology  of  the  word  is  undetermined.  It  has  been  variously  claimed 
to  be  derived  from  the  Latin,  creta,  chalk,  in  allusion  to  the  chalky  color  of 
the  skin ;  from  christianus,  because  cretins  are  good-natured,  and  from  cre- 
tina,  stupid.     Cretins  are  sometimes  improperly  called  Capots  or  Cagots. 

Etiology.  The  disease  is  found  in  all  countries.  It  is  both  endemic  and 
sporadic,  and  we  will  concern  ourselves  principally  with  the  latter  type.  In 
tne  countries  in  which  it  is  endemic  it  is  not  found  over  large  areas  of  terri- 
tory, but  here  and  there  in  limited  tracts.  It  is  especially  frequent  in  moun- 
tainous regions.  The  Alps,  the  Pyrenees,  the  Vosges,  and  tne  Jura  are  favorite 
seats.  In  North  Amenca  the  endemic  form  is  confined  to  certain  parts  of 
Vermont,  Massachusetts,  and  California.  Drinking  glacier  water  and  water 
rich  in  lime  salts  is  an  alleged  cause.  It  is  very  aoubtfiil,  since  in  certain 
countries  in  which  there  are  large  deposits  of  limestone  cretins  are  rare,  and 
in  others  in  which  the  water  is  perfectly  soft  they  are  common.  Altitude, 
atmospheric  moisture,  and  all  climatic  and  geologic  factors  have  been  thought 
to  be  causative.  Heredity  is  important.  Judson  Bury  lays  great  stress  on 
interbreeding.  The  disease  may  begin  in  early  uterine  life,  in  which  case  the 
sufferer  rarely  survives  birth,  or  late  in  uterine  life,  or  after  birth.  The  fre- 
Quency  of  the  sporadic  form  increases  with  the  knowledge  of  the  disease ; 
from  rhiladelphia  alone,  for  instance,  cases  have  been  reported  by  Dercum, 
Mills,  Sinkler,  and  Lloyd. 

Symptoms.  In  the  sporadic  type  the  symptoms  usually  begin  about  the 
fifth  year.  They  are  characterized  by  mental  degeneration  and  physical 
retardation.  Gro^vth  is  stunted,  the  stature  rarely  reaching  beyond  five  feet. 
The  different  parts  of  the  body  develop  disproportionately,  causing  deformi- 
ties. The  limbs  are  crooked,  the  ends  of  the  long  bones  enlarged,  the  trunk 
too  long,  and  the  chest  large  and  flattened.  There  is  lumbar  lordosis,  throw- 
ing the  abdomen  far  forward.  The  head  is  brachy cephalic,  the  vertex  and 
occiput  flattened.     The  hands  are  large,  flat,  spade-like,  the  gait  awkward, 
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bear-like.     The  hair  is  a  dirty  brown,  coarse,  rough,  and  thick.    The  bodj   > 
hair  does  not  grow  at  all  or  is  scanty.    The  face  is  large  and  square,  the  nose*  | 
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bridge  much  flatteoed  and  wide,  keeping  the  ejea  for  apart,  and  the  nostrils 
dilated.  The  eyelids  are  swollen,  ana  sometimes  cannot  be  opened.  The 
tongue  is  large  and  flabby,  protrudes  between  the  enormously  thickened  lips. 
The  thick,  viscid  saliva  dribbles  constantly.  The  milk  teeth  decay  earlv, 
and  the  permanent  set  may  never  appear.  The  skin  is  a  dirty  yellowiui' 
brown,  coaree  and  wrinkled,  or,  if  myxcedema  be  present,  it  is  pale.  Sub- 
cutaneous lat  is  abundant,  and  there  are  apt  to  be  local  deposits,  especially 
in  the  supraclavicular  fossie.  The  ears  are  malformed  ana  stick  out  irom 
the  side  of  the  head.  The  muscles  are  soft.  The  neck  is  buU-like,  and 
goitre  may  or  may  not  be  present.  The  eyesight  is  usually  good,  though 
there  niny  be  strabismus.  The  other  special  senses  and  common  sensation 
are  poorlv  developed.  Puberty  is  delayed,  sometimes  till  the  twenty-fifth 
year,  and  menstruation  either  ia  scanty  or  soon  ceases.  Respiration  and 
pulse  areslow,  and  the  temperature  subnormal.  The  circulation  is  poor,  the 
extremities  cold  and  blue.  Red  patches  occur  on  the  cheeks.  The  urine  is 
thick,  bod  smelling,  and  quickly  becomes  ammoiiiacal.  Speech  is  thick,  the 
voice  rough.  Sleep  is  heavy.  They  are  liable  to  curious  attacks,  in  which 
they  will  sit  for  hours,  the  eyes  open  and  fixed,  the  body  motionless,  scarcely 
breathing,  and  showing  almost  no  signs  of 
life.    It  would  almost  seem,  as  Maflei  saya,  ^°-  **■ 

"that  the  soul  had  entirely  left  the  body." 
The  amount  of  mental  deterioration  varies 
much.  Sometimes  it  is  possible  to  educate 
them  to  fulfil  many  of  the  ordinary  duties 
of  life.  One,  for  instance,  who  had  but 
httle  schooling,  keeps  a  news-stand,  sup- 
ports himself,  and  knows  well  the  value 
of  money.  From  this  there  are  all  grades 
down  to  absolute  vacuity,  in  which  the 
pafient,  though  not  paralyzed,  cannot  walk, 
nor  talk,  nor  understand,  nor  even  feed 
himself,  being  merely  vegetative.  Though 
ordinarily  quiet,  gentle,  even  affectionate, 
they  sometimes  are  irritable  and  easily  an- 
gered. All  movements,  all  actions,  mental 
or  phvsical,  areslow,  not  only  in  the  initia- 
tion, but  throughout  the  act.  Many  are  deaf 
and  dumb.  According  to  the  report  of  the 
Sardinian  Commission,  only  one-third  have 
normal  hearing.  The  disease  usually  pro- 
gresses for  twelve  or  fourteen  years,  and 
then  remains  stationary. 

Uorbid  Anatomy.  Cretinism,  whether 
sporadic  or  endemic  ia  closely  allied  to  if 
not  identical  with  myxosdema.  We  will 
here,  therefore,  consider  only  the  lesions 
found  and  refer  the  reader  for  the  study  of 
the  pathology  to  myxcedema. 

Autopsies  have  been  few.  The  first  sporadic  case  was  reported  by  Curling. 
The  most  important  lesions  are  those  of  the  thyroid  gland  and  tne  osseous 
system.  In  cases  beginning  early  in  uterine  life  the  thyroid  is  always  absent. 
In  those  commencing  later  it  usuallv  atrophies  slowly  ;  sometimes,  however, 
it  increases  in  size  and  may  develop  into  a  large  goitre.  But  little  is 
known  of  the  microscopic  structure  of  the  gland.  Virchow's  description  of 
the  skull  of  an  endemic  cretin  has  become  classic.     The  spheno-basilar  bone 
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was  prematurely  ossified,  preventing  antero-posterior  growth  of  the  skulL 
This  would  cause,  in  order  to  compensate,  expansion  of  the  cranial  vault, 
and  hence  widely  open  fontanelles.  The  condition  has  not,  however,  proven 
constant.  Lombroso  reports  a  case  in  which  the  basilar  process  and  the 
occipital  condyles  were  absent.  The  bones  of  the  skull  may  be  greatly 
thickened.  All  the  long  bones  (developing  in  cartilage),  except  the  cmvicle, 
are  shortened.  The  brain  may  present  various  convolutional  anomalies,  but 
none  are  constant.  In  Barlow's  case  the  most  interesting  abnormality  was 
abnormal  fissuration  in  the  temporo^phenoidal  lobe.  'Die  cerebellum  was 
more  covered  by  the  cerebrum  than  normal.  Many  cases  of  so-called  foetal 
rickets  are,  according  to  Barlow  and  Buiy,  really  cases  of  foetal  cretinism. 
Post-mortem  there  is  much  subcutaneous  fat.  Tne  limbs  are  dwarfed.  The 
long  bones  are  firm,  smooth,  and  unduly  compact.  In  the  skull  the  mem- 
brane-formed bones  are  well  developed,  those  formed  in  cartilage  are  stunted. 
Microscopically  the  bone  condition  is  the  reverse  of  that  found  in  rickets. 
The  tliyroid  is  not  atrophied  in  all  cases.  Eberth  has  found  similar  condi- 
tions in  malformed  calves. 

Treatment.  The  thyroid  treatment  should  be  used  in  the  same  way  as  in 
myxoedema,  and  it  is  probable  that  in  every  institution  for  the  feeble-minded 
and  in  every  insane  asylum  there  are  few  or  more  cases  that  could  be  greatly 
benefited. 

EXOPHTHALMIC    GOITRE. 

Synonyms:  Graves's  Disease;  Basedow's  Disease;  Struma  Exophthal- 
mica ;  Cardio-thyroid  Exophthalmus. 

History.  The  Italian  Flaiani  was  probably  the  first  to  describe  the  con- 
dition (in  1802).  The  English  physician  Parry  speaks  of  the  most  im- 
portant symptoms  in  his  work  published  in  1825,  but  it  was  not  until  Graves's 
description  of  the  disease,  in  1835,  that  the  interrelation  of  the  three  great 
symptoms  was  recognized.  Basedow  discovered  the  disease,  independently 
of  Graves,  in  Germany  in  1840. 

Etiology.  No  specific  cause  is  known.  Direct  inheritance  plays  a  very 
subordinate  part.  Occasionally,  however,  several  persons  in  one  generation 
are  affected,  as  in  the  family  reported  by  Oesterreicner,  in  which  eight  out  of 
ten  children  suffered.  Indirect  inheritance  through  insane,  epileptic,  or 
neurotic  parents  is  frequent.  It  is  far  more  frequent  in  women  than  m  men. 
Of  thirty  cases  only  one  was  a  man.  In  Eshner's  table  forty-two  are  males 
and  one  hundred  and  eighty-five  females,  a  proportion  of  about  one  to  four. 
Ross  says  it  affects  females  twice  as  often  as  males.  It  may  occur  at  any 
period  of  life,  except  early  infancy  and  extreme  old  age.  The  thirtieth  Year 
IS  the  time  of  greatest  frequency.  Hawkes  reports  a  case  in  a  girl  or  six 
years,  and  Gowers  has  seen  it  appear  as  late  as  fifty-three.  The  causes  of 
cystic  goitre  are  without  causative  influence.  There  is  no  evidence  that  pr^ 
ceding  organic  heart  disease  predisposes  to  the  affection.  All  factors  which 
tend  to  r^uce  strength,  exposure,  anaemia,  chronic  discharges,  abortion  are, 
of  course,  in  a  way  causes.  The  most  frequent  and  most  important  imme- 
diate cause  is  emotion — a  sudden  moral  shock  or  prolonged  grief.  Thus  a 
man  when  told  of  his  brother's  sudden  death  began  immediately  to  complain 
of  palpitation  and  soon  presented  the  tjrpical  symptoms. 

Symptoms.  Rarely  the  onset  is  rapid,  almost  sudden,  and  the  course 
very  acute.  Such  usually  die,  though  sometimes  recoveiy  takes  place  or  the 
condition  becomes  chronic.  Osier  quotes  a  case  of  J.  H.  Lloyd's.  A  woman, 
aged  thirty-nine  years,  who  had  been  considered  perfectly  healthy,  but  whose 
friends  had  noticed  for  some  time  that  her  eyes  looked  rather  prominent,  was 
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Buddeoly  seized  with  intense  vomiting  and  diarrhtea,  rapid  action  of  the  heart, 
and  great  throbbing  of  the  arteries.  The  eyes  were  prominent  and  staring, 
the  thyroid  much  enlarged  and  soft.  The  patient  died  on  the  third  day. 
Another  case,  scarcely  comparable  to  the  foregoing,  but  of  interest  as  show- 
ing all  the  objective  signs  without  any  subjective  symptoms  until  they  sud- 
denly developed  after  a  slight  shock,  was  that  of  a  woman  who  came  to  the 
hospital  solely  on  account  of  the  disfigurement  produced  by  exophthalmos, 
and  who  began  to  complain  bitterly  of  palpitation  and  tremor  immediately 
after  being  exhibited  in  clinic.  Most  frequently  the  development  of  the  dis- 
ease extends  over  many  months.  Of  the  three  cardinal  symptoms,  cardiac 
overaction,  exophthalmos,  and  goitre,  the  first  name^i  usually  appears  earliest. 
The  course  of  events  is  about  as  follows :  At  the  beginning  the  patient  com- 
plains of  attacks  of  palpitation  and  cardiac  distress  after  exertion  or  emo- 
tion, with  some  dyspncea.    Examination  may  reveal  nothing  but  a  rapid 
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pulse.  As  time  passes  the  attacks  become  more  frequent,  are  more  severe, 
and  last  longer  until  finally  the  pulse-rate  becomes  persisteotlv  high,  often 
100  or  120  per  minute,  rarely  200.  There  is  increased  force  of  the  heart's 
action  as  well  as  increased  frequencv.  The  impulse  is  strong  and  widely 
difRised,  the  entire  chest  sometimes  tnrobbing.  Early  the  apex  beat  is  in 
the  normal  position,  but  later  it  is  displaced  downward,  and  to  the  left,  and 
the  signs  or  dilatation  appear.  Hypertrophy  is  rarer.  The  heart  sounds 
are  loud.  Graves  in  one  case  heara  them  four  feet  distant  from  the  body. 
Systolic  murmurs  heard  plainest  at  the  baite,  but  sometimes  audible  at  the 
apex  and  transmitted  to  the  axilla,  are  common.  They  are  not  always  func- 
tional. It  is  probable  that  not  inft^uently  in  the  fully  developed  disease 
there  is  a  true  mitral  regurgitation  ;  the  mitral  orifice  having  been  mechani- 
cally dilated  by  the  dilating  ventricle,  an  apical  thrill  may  be  felt.  The 
carotids  and  even  the  abdominal  aorta  are  dilated  and  pubate  strongly. 
Venous  and  capillary  pulse  sometimes  is  present.  Systolic  murmurs  are 
heard  in  the  larger  arteries.     There  is  greater  or  less  dyspncea. 
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Enlargement  of  the  thyroid  and  exophthalmos  usually  appear  together, 
or  at  about  the  same  time,  and  after  the  cardiac  symptoms.  The  enlarge- 
ment is  slow  and  painless  and  affects  the  whole  organ,  one  lobe  much 
more  than  the  other,  or  very  rarely  the  isthmus  only.  At  first  the  swell- 
ing is  soft,  but  its  density  depends  much  upon  the  strength  of  the  cardiac 
action.  Is  never  so  great  as  that  which  is  seen  in  common  cystic  bron- 
chocele,  and  varies  from  time  to  time.  The  arteries,  and,  indeed,  the  whole 
gland  pulsate  strongly.  A  thrill  is  felt  on  palpation,  and  on  auscultation 
there  is  heard  a  distmct,  sometimes,  loud  systobc  murmur.  According  to 
Guttman  there  is  a  bruit  in  the  goitre  synchronous  with  the  pulse,  even 
though  the  heart  sounds  are  normal.  It  is  probably  due  to  aneurismal  dila- 
tation of  the  arteries.  A  venous  hum  in  the  neck  is  firequent.  The  superfi- 
cial veins  may  be  much  dilated.  Striking,  as  the  thyroid  symptoms  often 
are,  there  are  not  a  few  cases  in  which  at  no  time  in  the  course  of  the  dis- 
ease is  there  any  recognizable  involvement  of  the  gland. 

Exophthalmos  rarely  is  the  first  symptom.  It  may  be  very  slight,  caus- 
ing only  a  staring  appearance,  or  so  great,  as  is  alleged  in  one  case,  as  to  dis- 
locate the  ball  completely  from  the  orbit.  Frequently  it  is  sufficient  to  allow 
the  scleral  coat  to  be  seen  above  and  below  the  cornea,  and  sometimes  the 
insertions  of  the  recti  muscles  are  exposed.  The  amount  of  exophthalmos  varies 
from  time  to  time.  Usually  vision  is  unaffected,  but  occasionally  the  antero- 
posterior diameter  of  the  globe  is  increased,  producing  myopia.  The  pupils 
are  normal.  Ophthalmoscopic  examination  is  usually  negative  except  tnat 
arterial  and  venous  pulse  is  sometimes  present.  (Edema  of  the  disk,  and 
rarely  atrophy,  due  most  probably  to  the  mechanical  stretching  of  the  nerve, 
are  met  with.  When  the  exophthalmas  is  great  the  lids  are  prevented 
mechanically  from  closing,  and  tne  dry  conjunctivaj  become  inflamed.  Opac- 
ity of  the  cornea,  and  even  ulceration  and  destruction  of  it,  may  ensue. 
Sometimes  there  is  a>denia  of  the  lids,  even  though  the  exophthalmos  is 
slight.  The  so-called  von  Graefe's  sign  is  very  important.  In  health,  on 
looking  downward,  the  upper  lid  follows  the  ball ;  ordinarily  in  this  affec- 
tion, the  lid  either  docs  not  move  at  all,  or  descends  haltingly,  not  acting  in 
unison  with  the  ball.  Other  movements  of  the  eyelids,  as  in  winking  or  in 
ffoing  to  sleep,  or  in  voluntarily  closin^j  the  eyes,  are  not  interfered  with. 
The  symptom  is  not  to  be  mistaken  for  tlie  inability  to  close  the  eye  because 
of  the  extreme  exophthalmos.  Stelwag*s  sign,  the  widening  of  the  palpebral 
fissure,  on  account  of  the  retraction  of  the  up2)er  lid,  is  really  only  one  of 
the  factors  of  von  Graefe's  sign.  Retraction  of  the  lower  lid  is  spoken  of 
by  Hill,  Grifiith,  and  others.  Joffroy  found  in  three  cases  a  condition 
which  bears  much  analog}*^  to  von  Graefe's  sign.  If  the  patient,  looking  at 
the  ground  was  told  to  look  at  the  ceiling,  as  the  eyeoalls  rolled  up  the 
frontal  muscle  did  not  contract  as  in  health.  Voluntary  contraction  of  the 
muscle  was  perfect. 

The  general  condition  of  the  patient  is  much  affected.  She  is  apt  to  be 
irritable  or  depressed,  hysteric^il,  and  neurasthenic.  Ancemia  and  ema^ 
ciation  are  frequent.  There  is  apt  to  l>e  moderate  or  even  quite  high 
fever,  but  the  temperature  may  be  normal  throughout.  Subjective  sense 
of  heat,  hot  flashes,  profuse  })ersi)inition,  sometimes  very  acid  and  rarely 
local,  are  often  complained  of.  The  "  tache  c<rTd*brale"  sometimes  can  bJe 
obtained. 

Tremor  is  almost  a  constant  symptom.  It  may  l)e  fine  and  slight,  or 
coarse ;  indeed,  choreifi)rm.  The  hands  are  often  alone  affected,  but  it  may  be 
more  exteiLsive,  involving  in  one  case,  for  example,  the  tongue.  While  it  is 
present  during  rest  it  may  be  increased  by  voluntar}''  muscular  effort  or 
emotion. 
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Cardiac  overaction,  exophthalmos,  and  goitre,  together  with  tremor,  con- 
stitute the  essence  of  the  cUsease ;  but  there  are  always  present,  to  a  greater 
or  less  degree,  other  symptoms  which  may  have  their  origin,  so  varied  are 
they,  in  almost  eveir  organ.  One  of  the  most  important  complications  is  in- 
sanity. The  type  found  varies  much,  ranging  from  the  simple  depression 
and  irritability  spoken  of  above  to  extreme  melancholia  or  acute  mania.  As 
a  rule,  the  mental  symptoms  are  periodic,  or  Graves'  disease  may  recur,  with 
attacks  of  periodic  mania.  In  general  paralysis  there  may  be  exophthalmos 
only,  or  the  entire  triad  of  symptoms.  The  coexistence  of  mental  disturb- 
ance is  far  too  frequent  to  be  merely  coincidental,  and  as  Spitzka  well  says, 
"  It  Ls  an  interesting  problem  for  the  future  to  solve  why  enlargement  of  the 
thyroid  should  in  two  disorders,  such  as  exophthalmos  and  cretinism,  be 
associated  with  mental  disorder." 

Owing  probably  to  the  dilatation  of  the  small  bloodvessels  and  the  excessive 
perspiration,  there  is  a  marked  diminution  of  the  electrical  resistance  of  the 
skin,  which,  while  normally  amounting  to  from  4000  to  6000  ohms,  may  be 
reduced  to  3000  ohms.  Local  redness  of  the  skin,  and  even  a  general  ery- 
thema is  not  very  uncommon,  and  vitiligo  sometimes  occurs.  Urticana 
may  be  troublesome.  In  one  case  the  patient  was  awakened  several  times 
to  find  painful  wheals  scattered  over  legs,  arms,  and  trunk.  They  would 
last  a  day  or  two,  and  then  pass  quickly  away.  Bronzing  similar  to  that  of 
Addison's  disease,  but  almost  never  affecting  the  mucous  membranes,  has 
been  occasionally  observed.  In  a  case  of  my  own  it  seemed  to  deepen  or 
grow  less  from  week  to  week.  There  is  sometimes  marked  oedema.  Grow- 
ers speaks  of  a  case  in  which  myxoedematous  swelling  of  the  eyelid  and 
pigmentation  of  the  skin  followed  permanent  recovery. 

rolyuria  is  common.  Glycosuna  is  not  very  frequent.  Transient  albu- 
minuria is  probably  present  at  some  period  in  every  case. 

The  alimentary  tract  offers  many  interesting  svmptoms.  There  may  be 
simple  anorexia  or  nausea  at  the  sight  of  food  and  vomiting,  or,  on  the  con- 
trary, the  appetite  may  be  ravenous.  Sometimes  there  are  attacks  of  acute 
severe  diarrhoea,  in  which  many  large,  painless,  watery  stools,  with  undigested 
food,  are  passed  daily.  The  attacK  may  be  so  sudden  and  severe  as  to  re- 
semble sporadic  cholera.  The  condition  has  been  regarded  as  an  intestinal 
sweating.  The  biliary  secretion  may  be  increased  and  an  icterus  of  several 
months'  duration  develop. 

Menstruation  is  either  very  irregular  or  suppressed,  and  its  absence  may 
coincide  with  a  severe  and  persistent  leucorrhoea.  It  is  stated  that  among 
men  there  may  be  at  the  beginning  a  marked  increase  of  sexual  desire,  fol- 
lowed later  by  impotence. 

There  are  many  complications  referable  to  the  nervous  system.  Various 
palsies  of  the  cranial  nerves,  especially  the  motor  nerves  of  the  eve,  the  third, 
fourth,  and  sixth  are  met  with.  Ballet  speaks  of  a  case  in  which  complete 
external  ophthalmoplegia  was  associated  with  double  facial  palsy,  and  Gowers 
quotes  from  Bristow  one  in  which  it  was  associated  with  right  hemianajsthe- 
sia,  including  the  special  senses,  epileptic  fits,  palsy,  with  rigidity  of  the  right 
side,  hemorrhages  from  the  ears,  and  persistent  pyrexia.  Post-mortem  ex- 
amination revealed  nothing. 

Paraplegia,  either  spastic  or  flaccid,  chronic  muscular  atrophy,  paralysis  of 
the  sphincters,  even  locomotor  ataxia,  and  acute  myelitis  are  occasional  com- 
plications. 

At  times  there  are  marked  local  trophic  changes,  the  hair  may  be  lost 
from  the  brows  and  lids,  the  mammae  atrophy,  the  skin  even  becomes  gangren- 
ous in  places. 

Epilepsy,  neuralgia  and  migraine  are  occasional  complications. 
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Course  and  Prognosis.  Fortunately  no  one  patient  suffers  fix>m  the  entire 
long  catalogue  of  symptoms.  Cardiac  excitement  is  probably  never  absent, 
though  its  intensity  may  vary  greatlv.  The  disease  is  in  most  cases  essen- 
tially chronic,  and  the  exact  date  of  onset  is  hard  to  determine,  since  the 
affection  may  exist  for  a  greater  or  less  time  without  the  knowledge  of  the 
patient.  Throwing  out  the  very  acute  cases  mentioned  above,  death  is  rare 
within  six  months,  and  the  disease  may  last  five  or  even  ten  vears.  Re- 
covery results  in  about  25  per  cent,  of  the  cases,  according  to  (Sowers,  and 
it  is  probable  that  this  estimate  is  far  within  the  truth  if  ill-developed  cases 
be  included.  Remissions  are  not  infrequent,  and  complete  intermissions 
occur  sometimes.  The  symptoms  may  disappear  independently  of  each 
other.  Thus,  not  infrequently,  while  the  heart  continues  much  affected,  ex- 
ophthalmos and  goitre  may,  under  treatment,  become  much  less  marked. 

The  prognosis  in  any  given  case  is  difficult.  While  in  general  it  is  true 
that  the  more  severe  the  symptoms  the  worse  the  outlook,  it  is  also  true 
that  the  worst  symptom  may  subside  and  the  subordinate  ones  persist.  Cases 
seen  early,  and  which  have  developed  rather  rapidly,  are  more  favorable 
than  those  in  which  the  onset  was  very  slow  ana  unnoticed.  Pregnancy, 
curiously,  sometimes  exerts  a  beneficial  influence.  The  disease  is  more  fatal 
in  men  than  in  women. 

Death  usually  results  from  the  heart.  Palpitation  and  dyspnoea  increase, 
oedema  and  diarrhoea  set  in,  and  great  general  exhaustion  ends  the  scene. 
Tuberculosis  is  sometimes  the  immediate  cause,  or  vascular  cerebral  trouble. 

Diagnosis.  In  well-developed  cases  there  is  no  difficulty  in  making  a  diag- 
nosis. If  the  onset  be  very  acute  mistakes  can  easily  be  made.  Thus,  if  the 
fever  take  a  typhoid  course,  as  happens  sometimes,  and  the  legitimate  eymp- 
toms  are  slight,  the  affection  may  for  a  time  be  mistaken  for  typhoid  fever. 
Again,  if  the  symptoms  be  largely  thoracic,  and  rapid  emaciation  and  profuse 
sweating  be  present,  acute  phthisis  may  be  thought  of.  The  difficulty  is 
fiirther  increased  here  by  the  fact  that  in  the  latter  disease  there  mav  be  at 
first  no  stethoscopic  signs.  When  hysteria  is  added  to  chlorosis,  the  palpita- 
tion, the  hiemic  murmur,  the  digestive  troubles,  the  nervousness,  all  combine 
to  give  a  picture  much  resembling  beginning  Graves's  disease. 

The  cases  in  which  the  symptoms  are  almost  purely  cardiac  in  the  early 
stages  are  often  difficult  to  diagnose.  Either  organic  heart  disease  is  fearea, 
or  the  trouble  is  made  light  of  as  being  merely  nervous.  Every  case  of  per- 
sistently rapid  heart  without  definite  cause  should  be  careftilly  examined  for 
ocular  and  thyroid  symptoms. 

Ordinary  cystic  goitre  is  usually  easily  differentiated.  There  are  neither 
heart  nor  eye  symptoms,  the  enlargement  is  greater,  and  endemic  influences 
may  be  present.  Occasionally,  however,  the  goitre,  from  pressure  on  the  sym- 
pathetic and  vagus,  may  cause  rapid  pulse,  one-sided  exophthalmos,  and  spas- 
modic mydriasis.  Carotid  aneurism  needs  only  to  be  remembered  to  avoid 
error. 

The  morbid  anatomy  of  Graves's  disease  is  chaotic,  its  patholgy  unknown. 
Post-mortem,  various  changes  in  many  organs  have  been  found,  changes  so 
numerous  as  not  to  give  light,  but  rather  to  confuse. 

The  heart  is  dilated  and  the  walls  may  be  thickened  and  degenerated. 
Slight  valvular  endocarditis  is  common ;  when  severe  it  is  probabh'  not  due 
to  the  cause  of  Graves's  disease,  but  coincident  with  it.  Examination  of 
the  cardiac  ganglion  has  been  negative.  There  is  dilatation  and  thickening 
of  the  walls,  and  even  atheroma  of  the  arteries  to  a  greater  or  less  degree 
throughout  the  body. 

The  thyroid  may  be  simply  hypertrophied.  Sometimes  there  are  marked 
colloid  changes  tfiroughout  the  organ  or  in  small  areas,  forming  cysts  sur- 
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rounded  by  fibrous  envelopes.  In  still  other  cases  there  is  great  proliferation 
of  the  connective  tissue  comprising  the  vesicles  and  producing  a  true  sclerosis. 
The  bloodvessels  are  dilated  and  thickened.  Mobius,  Spencer,  and  others 
have  found  a  persistent  thymus  the  seat  of  changes  simuar  to  those  found 
in  the  thyroid.  The  orbit  is  often  normal.  Occasionally  the  orbital  &t  is 
increased  in  quantity.  There  are  ofl;en  evidences  of  an  active  congestion  of 
the  retro-bulbar  vessels  probably  quite  sufficient  to  have  exerted  some  in- 
fluence in  the  causation  of  exophthalmos.  The  ocular  muscles  are  oft^n  the 
seat  of  fatty  degeneration,  and  in  not  a  few  instances  Miiller's  muscle  has 
been  absent.  Elongation  of  the  optic  nerve  is,  of  course,  present  when  there 
is  exophthalmos. 

No  important  lesions  in  the  abdominal  viscera  have  been  noted  except  that 
in  three  cases  Savage  found  disease  of  the  supra-renal  capsules.  In  one  these 
organs  were  small,  diffluent,  and  broke  easily.  Savage  and  Howse  have 
seen  enlargement  of  Peyer's  patches.  Nephritis,  probably  secondary  to 
heart  disease,  occurs  sometimes.  There  may  oe  a  chronic  enteritis  following 
prolonged  diarrhoea. 

In  earlier  days  Recklinghausen  and  others  found  lesions  in  the  sympathetic, 
but  recent  observations  with  more  improved  methods  have  not  verified  them. 
Increase  of  the  connective  tissue  in  the  cervical  ganglion,  atrophy  of  the 
nerve  cells  and  the  like  have  certainly  been  found,  but  these  lesions  are  not 
constant ;  in  the  examination  of  D^jerine  and  others  they  were  absent,  and 
when  present  may  be  secondary. 

In  tne  spinal  cord  there  has  been  found  an  overgrowth  of  the  neurogliar 
tissue  and  dilated  and  thickened  vessels.  In  some  cases  at  least  those  were 
simply  the  changes  incident  to  age.  Drummond  reports  poliomyelitis. 
Usually  the  medulla  is  normal,  though  sometimes  it  shows  the  evidences  of 
congestion,  and  even  recent  hemorrhages.  Mendel  reports  one  case  in  which 
the  solitary  bundles  were  unequally  developed,  and  one  restiform  body  was 
atrophied.  Marie  and  Marinesco  liad  a  case  associated  with  tabes  in  which 
there  was  atrophy  of  the  solitary  bundle  and  of  the  ascending  root  of  the 
tri-facial.  On  the  other  hand,  Oppenheim  reports  the  same  lesion  in  a  tabetic 
who  suffered  from  tachycardia. 

Certainly  many  of  the  lesions  described  have  no  causal  relation  to  the 
disease,  and  no  theory  has  yet  been  evolved  which  satisfactorily  explains  all 
the  major  symptoms.  Theories  there  have  been  in  plenty.  'The  opinion  of 
Stokes  and  Graves,  that  the  disease  is  one  of  the  heart  itself,  has  long  since 
fallen  into  oblivion.  The  view  that  the  symptoms  are  caused  by  pressure 
upon  the  vessels  and  nerves  of  the  neck  neeos  only  to  be  mentioned  to  be 
disrai-stjed.  Disease  of  the  cervical  sympathetic,  a  view  which  has  had  much 
vogue,  will  explain  some  but  not  all  the  symptoms.  Rather,  we  are  driven 
to  the  central  nervous  system  for  the  seat  of  disease,  and  it  will  probably  be 
proven  to  be  in  the  medulla.  Filehne,  and  after  him  Durdufi,  divided  the 
anterior  part  of  the  restiform  bodies  and  obtained  exophthalmos,  in  some 
cases  enlargement  of  the  thyroid  also,  and  in  one  the  three  major  symptoms. 
The  absence  of  any  very  gross  lesions  in  the  cases  examined,  and  the  proba- 
bility that  the  congestions  and  hemorrhages  sometimes  present  are  merely 
terminal  conditions,  together  with  the  fact  that  cases  of  long-standing  may 
be  recovered  from,  which  is  against  organic  disease,  make  it  conceivable 
that  the  cause  may  be  some  poison  acting  upon  the  medulla  without  causing 
a  lesion  gross  enough  to  be  recognizable  by  our  present  methods  of  examina- 
tion. The  view  that  some  poison  is  the  primary  cause  seems  to  be  the  most 
widely-accepted  doctrine  at  the  present  time.  MObius  held  that  the  enlarged 
thyroid  produced  a  toxic  blood  state.  Johnston  believes  that  there  Ls  a 
"  hyi)erthyroidation "  of  the  organism,  while  others,  Joffroy  among  them, 
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claim  that  there  is  an  alteration  of  the  secretion.  Durdufi  has  found  in  the 
normal  thyroid  a  substance  analogous  to  cocaine,  and  the  latter  may  cause 
increased  pulse-rate,  exophthalmos,  and  trembling,  and  certainly  does  cause 
retraction  of  the  lid  ana  a  condition  similar  to  von  Graefe's  sign.  Boinet 
and  Gilbert  have  found  certain  ptomaines  in  the  urine  which,  however,  do 
not  produce  the  disease  when  injected.  In  conclusion,  we  may  say  tentatively 
that  the  evidence  is  quite  strong  that  the  cause  of  the  disease  is  a  poison 
originating  in  the  thyroid  and  acting  mainly  upon  certain  structures  in  the 
medulla. 

Treatment.  Rest  is  all  important.  In  a  severe  case  the  patient  should  be 
kept  absolutely  in  bed.  Many  drugs  have  been  used.  All  seem  to  do  good 
sometimes.  No  one  can  be  depended  upon  before  trial  in  any  given  case. 
Digitalis  and  strophanthus  sometimes  give  excellent  results,  sometimes  are 
useless,  sometimes  do  harm.  Belladonna,  recommended  strongly  by  Gowera, 
probably  is  the  most  useful  of  all  drugs.  It  should  be  given  in  ascending 
doses  until  the  patient  can  bear  no  more.  The  sheep's  thyroid  ^land  and  its 
extract  are  useless.  General  hydrotherapy  is  to  be  recommended.  An  ice- 
bag  over  the  heart,  or  friction  with  ice,  at  first  only  for  a  few  minutes,  and 
increasing  the  time  each  day,  will  often  reduce  the  pulse  very  much  and  give 
the  patient  lasting  relief.  The  galvanic  current  applied  to  the  region  of  the 
cervical  sympathetic  seems  sometimes  to  exert  a  quieting  influence  on  the 
heart's  action.  Either  the  galvanic  or  the  faradic  current  may  be  passed 
with  good  effect  through  the  thyroid,  or  applied  at  the  back  of  tne  neck  and 
over  the  heart.  The  thyroid  nas  been  excised  frec^uently,  sometimes  with 
good  result,  often  with  none.  If  anasmia  be  present  iron  must,  of  course,  be 
given.  The  diet  should  be  careftiUy  regulatea.  Jaboulay  has  recently  intro- 
duced a  new  operation,  exothyroipexia,  in  cases  in  which  the  enlargement  of 
the  thyroid  is  vascular.  An  incision  is  made  in  the  median  line,  the  ^and 
detached  from  the  trachea  and  exposed  in  the  wound,  covered  by  an  anti- 
septic dressing.  It  rapidly  decreases  to  the  normal  volume,  and  tne  wound 
is  closed.     The  result  is  claimed  to  be  excellent.     There  are  certain 


associated  with  nasal  hypertrophy  which  have,  it  is  alleged,  been  cured  by 
cauterizing  the  nasal  mucous  membrane. 


CHAPTER    XXXII. 


SYMPTOMATIC  DISORDERS. 


By  JAMES  C.  WILSON,  M.D. 


HEADACHE. 

Definition.  Headache  is  a  term  used  to  designate  diffuse  pain  referred  to 
various  regions  of  the  head.     It  may  be  paroxysmal  or  continuous. 

Synonyms.    Cephalalgia;  Cephakea. 

Of  these  terms,  the  former  was  applied  by  the  ancients  to  slight,  limited, 
or  transitory  headaches ;  the  latter  to  severe,  deep-seated,  and  chronic  pains 
in  the  head. 

Headache  is  a  symptomatic  neurosis,  and  cannot  be  regarded  as  in  itself 
constituting  a  definite  disease.  The  propriety  of  the  separate  consideration 
of  headache  in  a  systematic  treatise  like  the  present  may  justly  be  called 
into  question.  Headache  is,  however,  in  many  cases  a  symptom  of  such  im- 
portance and  prominence  that  it  overshadows  all  others  and  lends  to  the 
clinical  picture  its  most  characteristic  feature,  sometimes  at  first  sight  its 
only  obvious  feature.  Headache  is,  moreover,  a  symptom  frequently  signifi- 
cant when  other  morbid  phenomena  are  obscure ;  it  thus  acquires  in  doubt- 
ful cases  diagnostic  value,  often  of  a  high  degree.  Again,  it  is  a  symptom 
of  many  diverse  conditions,  and  therefore  of  far-reaching  and  manifola  im- 
portance. For  these  reasons  it  seems  proper,  even  though  involving  repeti- 
tion, to  consider  it  separately  and  at  some  length. 

Etiology.  Headache  is  a  very  common  nervous  symptom.  It  occurs  in 
varying  degrees  of  intensity  as  a  manifestation  of  the  most  diverse  morbid 
states.  It  arises  at  all  periods  of  life,  but  is  most  common  between  the  ages 
of  puberty  and  middle  life — ^that  is,  between  the  fifteenth  and  forty-fifth 
years.  Early  childhood  and  advanced  life  enjoy  a  comparative  exemption, 
which  is  to  be  ascribed  partly  to  the  fact  that  these  periods  are  relatively 
free  from  many  of  the  underlying  pathological  conditions  and  partly  to  the 
fact  that  at  the  extremes  of  life  the  cerebral  cortex  is  less  active  function- 
ally ;  that  is  to  say,  less  irritable. 

The  headaches  of  childhood  are  not  only  much  less  frequent  than  those  of 
adult  life,  but  they  are  also  more  limited  in  variety,  and  as  a  rule  less  severe. 

The  influence  of  sex  is  notable.  Women  suffer  more  than  men  in  the  ratio 
of  three  to  one. 

It  would  appear  that  headache  is  more  common  in  city  life  than  among 
country  folk,  among  the  well-to-do  than  the  poor,  in  the  spring  and  autumn 
and  in  temperate  climates.  Highly  educated  persons  and  those  whose  time 
is  devoted  to  letters  and  learning  suffer  more  than  others  to  an  extent  which 
cannot  be  fully  explained  by  their  sedentary  habits. 

Headache  occurs  as  a  symptom  more  or  less  prominent  under  the  follow- 
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ing  conditions,  which,  taken  together,  may  be  regarded  as  forming  the  basis 
of  an  etiological  classification : 

1.  Traumatism  involving  the  head. 

It  is  to  be  noted  that  headache  is  a  constant  symptom  after  recovery  of 
consciousness  in  cerebral  concussion  and  pressure,  but  that  it  occurs  infre- 
quently as  a  direct  symptom  aft;er  surgical  operations  affecting  the  cerebral 
cortex  or  after  laceration  of  brain  substance  if  pressure  have  been  removed. 

2.  Circulatory  disturbances,  as : 

(a)  Passive  congestion,  such  as  is  produced  by  posture,  tight  clothing 
about  the  neck,  or  the  pressure  of  tumors  upon  the  veins  of  the  neck. 

(b)  Active  hypersemia,  such  as  results  from  excessive  or  prolonged  phys- 
ical or  intellectual  strain,  or  attends  the  initial  stage  of  acute  menin&ptiB,  or 
the  action  of  certain  drugs,  as  alcohol,  amyl-nitrite,  nitroglycerin.  The  ves- 
sels of  the  pia  are  dilated,  there  is  increased  tension,  and  pressure  upon  re- 
lated sensitive  nerve  filaments. 

(c)  Ansemia,  either  that  following  loss  of  blood  or  the  ordinary  forms  of 
anaemia,  and  especially  chlorosis.  To  temporary  brain-ansemia  is  due  the 
headache  which  occurs  in  chlorotic  subjects  upon  effort,  as  ascending  a  flight 
of  stairs.  Local  ansemia  may  accompany  brain  exhaustion  from  prolonged 
mental  effort,  and  may  be  invoked  to  explain  the  headache  which  nrequently 
arises  under  these  circumstances.  .  . 

3.  Inflammation.  Headache  is  a  very  prominent  symptom  in  meningitis^ 
whether  due  to  local  cause,  secondary  infection,  or  the  primary  infection  of 
cerebro-spinal  fever. 

4.  Toxaemia.  The  offending  substance  or  substances  in  the  blood  may  be 
the  result  of 

(a)  Infection,  as  in  the  acute  specific  fevers  and  malaria. 

(6)  Incomplete  or  perverted  physiologico-chemical  processes,  or  defective 
elimination  of  waste.  This  variety  of  headache  occurs  in  uraemia,  diabetes, 
gastro-hepatic  derangements,  gout,  rheumatism,  and  lithsemia. 

(c)  The  action  of  drugs  and  poisons. 

a.  Acute :  quinine,  opium,  narcotics  generally,  the  nitrites,  alcohol,  ether, 
carbon  dioxide. 

fi.  Chronic ;  lead,  tobacco,  alcohol,  opium,  chloral. 

5.  Changes  in  the  arteries.  Endarteritis,  arterio-sclerosis ;  hence  in  syph- 
ilis, degenerative  nephritis,  chronic  alcoholism,  lead  poisoning. 

6.  Organic  disease  of  the  brain,  such  as  abscess,  tumor,  aneurism  (not 
miliary),  especially  when  pressure  is  directly  exerted  upon  the  brain-mem- 
branes. 

7.  Caries  of  the  cranial  bones. 

8.  Neuropathic  conditions,  neurasthenia,  hysteria,  epilepsy. 

9.  Reflex  irritation ;  ocular,  nasal,  pharyngeal,  auditory,  gastric,  and  irri- 
tation from  the  reproductive  tract. 

The  etiology  of  a  large  proportion  of  headaches  is  not  simple,  but,  as  will 
be  shown  later,  complex,  two  or  more  of  the  foregoing  factors  often  being 
concerned  in  its  causation. 

Pathological  Considerations.  It  is  customary  to  speak  of  headaches  due 
to  lesions  of  the  skull  or  to  intra-cranial  disease  as  organic ;  of  those  due 
to  other  causes  as  functional.  The  latter  group  includes  by  fer  the  greater 
number  of  headaches  encountered  in  general  practice. 

We  know  practically  nothing  of  the  actual  mechanism  by  which  the  pain 
of  headache  is  produced.  Our  knowledge  is  summed  up  m  the  statement 
that  it  is  the  result  of  the  irritation  of  sensory  nerve  fibres,  caused  by  de- 
rangements of  pressure  or  tension,  inflammatory  processes,  toxic  states  of  the 
blood,  and  reflex  disturbance.     We  know,  however,  that  the  membranes. 
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and  not  the  brain  substance,  are  chiefly  concerned  in  the  production  of  head- 
ache. The  substance  of  the  brain  in  man  and  the  lower  animals  does  not 
respond  to  direct  irritation  by  pain,  and  lesions  of  the  brain  tissue,  not  di- 
rectly or  indirectly  involving  the  membranes,  may  exist  without  causing 
headache,  such  disturbances  of  sensibility  as  they  produce  being  referred  to 
distant  parts  of  the  body.  The  membranes  of  the  brain,  and  especially  the 
dura,  on  the  other  hand,  are  supplied  with  nerves  of  sensation,  and  are 
directly  or  indirectly  implicated  in  the  morbid  conditions  which  give  rise  to 
headache.  The  sensory  nerve  supply  of  the  dura  in  the  anterior  three-fourths 
of  its  extent,  that  of  the  falx,  and  probably  that  of  the  tentorium  are  derived 
from  the  trigeminus,  while  the  dura  mater  of  the  posterior  fossa  of  the  skull 
is  supplied  with  sensory  fibres  from  the  vagus. 

In  by  far  the  greater  number  of  headaches  the  difluse  pain  appears  to  be 
deep-seated  and  intra-cranial.  In  a  small  proportion  of  cases  it  is  referred 
to  the  scalp.  It  is  to  be  noted  in  this  connection  that  the  trigeminus  is  the 
nerve  of  sensation  to  the  scalp  as  far  back  as  the  vertex,  while  the  posterior 
branches  of  the  upper  four  cervical  nerves  supply  the  muscles  and  the  skin 
of  the  back  of  the  neck  and  the  occiput,  and  tnat  this  group  of  nerves  is  in 
close  central  relation  with  the  trigeminus  on  the  one  hand,  while,  on  the 
other,  the  peripheral  distribution  of  these  branches  in  the  scalp  overlaps  that 
of  the  trigeminus. 

In  certain  rare  cases  superficial  headaches  have  been  due  to  myalgia  of  the 
occipito-frontal,  temporal  or  sterno-mastoid  muscles,  the  afiected  muscle,  at 
its  origin,  insertion  or  elsewhere,  being  the  seat  of  points  of  tenderness  (Hirt). 

It  may  be  assumed  that  functional  headaches  can  occur  either  in  conse- 
quence of  the  action  of  adequate  irritants  directly  upon  the  normal  end- 
organs  of  sensory  nerves,  or  from  the  abnormal  reaction  of  diseased  or  under- 
nourished nerve  fibres  to  slight  pathological  changes  in  the  blood.  Due 
consideration  of  this  postulate  sheds  light  upon  some  varieties  of  troublesome 
headache,  and  is  not  without  bearing  upon  treatment.  It  may  be  added  that 
no  anatomical  changes  in  the  nerve  filaments  of  the  dura  have  been  de- 
scribed and  that  the  processes  affecting  the  nerves  in  the  ^notional  forms  of 
headache  are  merely  nutritional  and  mostly  transitory,  albeit  they  frequently 
show  a  tendency  to  recur. 

Olinical  Oonidderations.  Headaches  are  usually  bilateral ;  they  may  be 
grouped  according  to  the  region  to  which  the  pain  is  referred,  as  frontal, 
occipital,  parietal  and  temporal,  vertical  and  diffuse.  Frontal  headache  is 
most  common.  Next  in  order  of  frequency  are  the  diffuse  forms ;  then  come 
the  vertical,  occipital  and  temporal.  But  headache  sometimes  changes  from 
one  part  of  the  head  to  another,  and  by  no  means  is  constantly  confined  to 
regions  limited  by  anatomical  boundaries.  Again,  headache  may  be  grouped 
according  to  the  character  of  the  pain,  as 

(a)  Pulsating  or  throbbing :  This  form  of  pain  is  characteristic  of  the 
headaches  due  to  circulatory  disturbances.     It  is  often  diffuse. 

(b)  Dull,  heavy  :  This  is  the  character  of  the  pain  in  headaches  due  to  tox- 
aemia, which  are  frequently  frontal,  though  sometimes  occipital. 

(c)  Binding  or  constrictive :  Patients  sometimes  describe  the  sensation  as 
that  of  a  tight  iron  baud  around  the  head.  This  is  the  headache  of  neuro- 
pathic conditions,  such  as  hysteria  and  neurasthenia.  Its  focus  of  intensity 
IS  often  referred  to  the  parietal  and  temporal  regions. 

{d)  Burning  or  sore :  These  are  adjectives  fmiuently  used  to  qualify  the 
headaches  of  ansemia,  rheumatism  and  gouty  states. 

(e)  Boring  or  sharp :  These  headaches  are  often  localized  as  "  clavus — the 
sensation  as  if  a  nail  were  being  driven  into  the  head,"  and  are  symptomatic 
of  hysteria. 
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The  course  and  duration  of  headache  depend  upon  the  underljring  condi- 
tions. It  may  be  transient,  lasting  a  few  hours ;  or  it  may  persist  with  ex- 
acerbations and  remissions  and  rare  intermissions  for  days  or  months. 

Again  there  may  be  slight  continuous  pain  with  exacerbations  of  varying 
intensity.  This  occurs  in  certain  forms  of  reflex  headache,  notably  thoee 
which  arise  from  defects  of  accommodation.  In  point  of  fact,  persistent 
headaches  are  often  reflex.  Persistence  is  also  a  characteristic  of  organic 
headaches,  such  as  arise  in  cerebral  tumor  or  abscess,  or  pachymeningitis. 
The  headaches  caused  by  over-indulgence  in  tobacco,  those  of  chronic  alco- 
holism, of  uraemia,  of  syphilis,  of  the  toxaemia  and  malnutrition  of  chronic 
dyspepsia,  and  those  which  occur  aft;er  sunstroke,  are  likewise  persistent, 
thougn  usually  showing  brief  and  irregular  periods  of  remission. 

As  pointed  out  in  speaking  of  the  etiology,  headache  is  a  very  constant 
symptom  of  injuries  to  the  head,  after  the  recovery  of  consciousness.  The 
heaaache  which  follows  concussion  or  laceration  of  the  brain  tissue  is  usually 
severe  and  often  continues  for  a  long  period.  It  is  not  infiequently  circum- 
scribed and  may  be  limited  to  a  region  corresponding  to  the  site  of  the 
injury,  or  upon  the  opposite  side  of  the  head.  When  thus  restricted  it  is 
often  associated  with  local  tenderness  on  light  percussion.  On  the  other 
hand,  the  headache  following  injury  is  often  difluse.  In  either  case  it  is  apt 
to  be  associated  with  vertigo,  lassitude  and  indisposition  to  mental  efibrt.  As 
the  case  progresses  toward  ultimate  recovery,  head  pain  is  in  many  cases 
readily  excit^  by  anv  of  the  numerous  causes  of  symptomatic  headache. 

Congestive  headache  may  be  produced  by  mechanical  interference  with 
the  return  of  the  blood  from  the  head.  The  headache  caused  by  improper 
clothing  is  usually  slight  and  quickly  disappears  upon  the  removal  of  the 
cause.  That  due  to  venous  obstruction  from  the  pressure  of  tumors  is  not 
usually  severe,  as  the  obstruction  comes  about  gradually.  The  cerebral  con- 
gestion caused  by  violent  paroxysmal  or  frequently  repeated  cough  not  rarely 
gives  rise  to  headache  of  great  intensity. 

Active  cerebral  hypersemia  may  follow  excessive  and  prolonged  mental 
efibrt ;  or  it  attends  the  initial  stage  of  acute  meningitis,  and  results  from  the 
action  of  certain  vaso-dilator  drugs,  among  the  more  common  of  which  are 
alcohol  and  the  nitrites.  The  headache  attending  cerebral  congestion, 
whether  it  be  passive  or  active,  is  commonly  frontal  or  difiuse,  and,  especially 
in  active  hypenemia,  is  pulsating  or  throbbing. 

Headache  occurs  in  the  anaemia  due  to  blood-loss,  especially  if  the  amount 
has  been  considerable.  It  occurs  also  in  the  various  forms  of  anaemia  due  to 
other  causes  and  especially  in  chlorosis.  Anaemic  headache  is  often  severe. 
It  is  usually  frontal  or  diffuse,  is  frequently  accompanied  by  a  distressing 
sensation  ot  pressure,  and  is  often  associated  with  vertigo,  and  in  rare  in- 
stances with  tinnitus  aurium.  In  some  cases  the  patient  perceives  and  is 
greatly  annoyed  by  the  systolic  murmurs  which  develop  m  well-marked 
amemia  and  chlorosis.  The  headaches  of  anaemia  are  usually  intensified  by 
temporary  efibrt. 

Headache  is  a  prominent  and  distressing  symptom  in  all  forms  of  cerebral 
meningitis,  whether  they  be  acute  or  chronic.  It  may  for  a  time  be  localized 
in  cases  where  the  infection  reaches  the  meninges  from  the  middle  ear  or  by 
way  of  the  nasal  passages  and  frontal  sinuses,  or  when  it  occurs  in  conse- 
quence of  disease  or  injury  of  the  cranial  bone.  It  soon,  however,  becomes 
diffuse,  and  is  associated  with  rigidity  of  the  neck,  vomiting,  often  explosive 
in  character  and  unaccompanied  by  nausea ;  with  hyperaesthesia,  delirium, 
irregular  fever,  unequal  pupils,  and  intolerance  to  light.  The  headache  is 
usually  continuous,  with  exacerbations  of  great  severity.  As  the  disease 
progresses  to  the  stage  of  depression  and  paralysis,  signs  of  compression  of 
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the  braio  develop,  headache  passes  into  stupor,  which  deepens  to  coma. 
Optic  neuritis  is  a  later  manifestation.  Exceptionally  headache  is  not  a 
prominent  symptom  of  cerebral  meningitis,  and  it  may  be  absent  in  the  early 
stages  of  the  lepto-meningitis  of  slow  development. 

Sudden  intense  headache  is  among  the  earlier  symptoms  of  epidemic  cere- 
bro-spinal  fever,  in  which  disease  painful  rigidity  of  the  back  of  the  neck 
and  cerebral  vomiting  occur  as  early  associated  symptoms.  The  headache 
in  this  disease  is  due  in  part  to  toxsemia  and  in  part  to  meningeal  inflam- 
mation. 

Among  the  early  symptoms  of  tubercular  meningitis  is  intense  headache, 
paroxysmal  in  character,  with  darting  pains  in  the  head,  vertigo,  vomiting 
without  nausea,  constipation,  and  great  mental  irritability.  As  the  disease 
develops  the  headache  becomes  persistent,  and  is  accompanied  by  irregular 
fever,  ocular  symptoms  and  other  signs  of  meningitis. 

The  headache  of  pachymeningitis  is  at  first  usually  local.  It  is  accom- 
panied by  fever,  delirium,  and  sometimes  by  convulsions. 

Severe  frontal  headache,  usually  unilateral,  is  a  distressing  symptom  of 
acute  congestion  or  catarrhal  inflammation  of  the  frontal  sinuses. 

Poisons  circulating  in  the  blood  are  among  the  most  common  cause  of 
symptomatic  headache.  The  morbid  condition  of  the  blood  may  be  transient 
or  persistent. 

A  large  proportion  of  toxiemic  headaches  are  due  to  infection.  Chemical 
poisons  are  elaborated  during  the  growth  and  multiplication  of  pathogenic 
germs  which  have  found  access  to  the  body  under  favorable  conditions,  or, 
as  in  the  case  of  the  exanthemata,  by  the  development  of  other  infecting 
principles  of  the  nature  of  which  we  are  as  yet  ignorant. 

The  headache  caused  by  these  poisons  is  very  commonly  frontal ;  it  may, 
however,  be  occipital  or  general,  but  is  very  rarely  one-sided.  It  is  often  at 
first  neuralgic  or  superficial,  but  soon  becomes  dull,  deep-seated  and  severe. 

Headache  is  an  almost  constant  symptom  of  the  period  of  invasion  of  the 
acute  febrile  diseases.  In  typhus  it  is  early  and  severe,  and  is  associated  with 
pain  in  the  back  and  limbs.  In  the  course  of  several  days  it  gives  place  to 
stupor. 

Headache  is  also  a  constant  symptom  in  enteric  fever  during  the  period  of 
prodromes  and  the  stage  of  invasion.  It  is  associated  with  languor  and  be- 
comes aggravated  toward  night.  The  headache  of  enteric  fever  subsides 
spontaneously  during  the  second  week  of  the  disease,  and  is  followed  by  deli- 
rium, usually  of  the  wandering  form. 

The  onset  of  relapsing  fever  is  marked  by  sudden  severe  headache,  with 
chill,  pain  in  the  back  and  legs,  and  wakefulness.  The  headache  persists 
until  the  relai)8e,  when  it  suddenly  diminishes,  or  ceases  altogether. 

The  headache  of  influenza  is  diffuse,  with  foci  of  intensity  in  the  region 
of  the  frontal  sinuses  and  behind  the  eyeballs.  It  is  attended  with  great 
restlessness  and  malaise,  mental  and  physical  depression,  irregular  fever, 
neuralgic  and  myalgic  pains,  and  in  many  instances  with  profuse  sweating. 
Headache  constitutes  one  of  the  most  troublesome  and  persistent  sequels  of 
influenza. 

Allusion  has  already  been  made  to  the  headache  of  cerebro-si)inal  fever. 
The  intense  headache  that  marks  the  period  of  invasion  of  smallpox  is  often 
accompanied  by  excruciating  back  and  joint  pains ;  these  symptoms  usually 
undergoing  together  a  remarkable  remission  upon  the  appearance  of  the 
rash. 

Headache  occurs  in  some  cases  of  early  syphilis  as  one  of  the  manifesta- 
tions of  the  general  infection,  independent  of  coarse  nerve  lesions.  The 
headaches  of  late  syphilis  are  usually  symptomatic  of  gummata,  meningitis  or 
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arterial  changes.    Headache  is  also  a  symptom  in  many  cases  of  hereditary 
syphilis. 

Certain  protozoa,  as  the  blood  parasites  of  malaria,  are  capable  of  pro- 
ducing toxic  conditions  of  the  blood  of  which  one  of  the  manifestations  is 
headache. 

The  headache  of  ordinary  intermittent  fever  is  a  conspicuous  symptom  of 
the  hot  stage  of  the  paroxysm.  Headache  is  also  a  veiy  prominent  symp- 
tom in  remittent  fever ;  while  periodical  headache  attends  chronic  intermit- 
tents  of  blurred  type,  of  which  it  is  often  the  only  sharply  defined  charac- 
teristic. 

A  second  ^up  of  toxic  substances  of  great  importance  in  the  causation 
of  symptomatic  headache  consists  of  principles  developed  within  the  body  in 
the  course  of  irregular  or  imperfect  tissue  metabolism  or  accumulated  by 
reason  of  delayed  or  arrested  excretion.  The  headaches  due  to  this  group  of 
causes  usually  refuse  to  yield  to  symptomatic  treatment.  Here  especially 
must  the  treatment  be  directed  to  tne  cause. 

Many  intractable  headaches  are  due  to  chronic  uraemia.  Headache  aris- 
ing in  this  condition  is  often  intense ;  it  is  apt  to  be  frontal  or  temporal,  and 
is  continuous,  with  irregular  exacerbations  of  great  intensity. 

Headache  of  the  same  general  character  occurs  in  diabetes,  in  gout  and 
in  lithsemic  states.  To  this  class  also  must  be  referred  the  headaches  of 
chronic  lead  poisoning ;  and  those  of  gastro-hepatic  derangements  and  con- 
stipation. These  headaches  are  due  to  a  condition  of  toxaemia  that  is  com- 
plex. They  have  this  in  common — that  they  are  all  intensified  by  alcoholic 
beverages  and  mostly  relieved,  for  a  time,  by  firee  purgation. 

Certain  drugs  cause  headache  as  a  manifestation  of  their  medicinal  or 
toxic  action.  This  effect  mav  arise  from  overdose  or  in  consequence  of  idio- 
syncrasy. The  full,  tense  headache,  with  tinnitus  aurium  as  a  frequent 
accompaniment,  which  follows  large  doses  of  quinine  or  the  salicylates,  is 
well  known.  So  also  is  the  headache  of  opium,  with  floating  sensations  and 
nausea,  and  vomiting  increased  in  the  upright  posture.  The  tense  vertig- 
inous headache  which  rapidly  follows  the  administration  of  ^11  doses  of  amyl 
nitrite  or  nitroglycerin  is  due  in  part  to  the  direct  action  of  the  drugs  upon 
the  ner\''ou8  system,  and  in  part  to  the  over-distention  of  the  bloodvessels. 

Headache  Ls  a  significant  symptom  in  the  chronic  intoxication  of  lead, 
tobacco,  alcohol,  opium,  and  chloral.  In  the  case  of  lead  and  of  alcohol 
vascular  changes  doubtless  play  a  secondary  part  in  the  production  of  head- 
pain.  The  headaches  of  those  addicted  to  opium  and  cnloral  are  largely  to 
oe  attrbuted  to  the  depression  arising  from  temporary'  withdrawal  of  the 
accustomed  stimulant.  They  are,  as  a  rule,  increased  during  periods  of  absti- 
nence and  relieved  by  the  administration  of  the  habitual  dose,  though  in  the 
case  of  chloral,  binding  head  pains  sometimes  occur,  not  in  the  intervals  be- 
tween the  doses,  but  rather  shortly  after  the  usual  dose. 

Excesses  in  alcohol — the  acute  alcoholism  of  debauch — are  apt  to  be 
followed  by  transitory  headache  of  intense  character,  not  unlike  that  of 
migraine. 

Headache  is  attributed  to  changes  in  the  walls  of  the  minute  arteries. 
The  headache  of  late  syi)liilis,  of  the  various  forms  of  degenerative  nephri- 
tis, of  chronic  alcoholism  and  of  lead  poisoning,  have  oeen  regarded  as 
symptomatic  of  the  endarteritis  and  arten)-sclerosis  which  occur  in  these 
conditions.  It  is  probable  these  head  pains  are  in  part,  at  least,  due  to  per- 
sistent changes  in  the  blood. 

Headache  plays  an  important  role  in  the  symptomatolog}'  of  the  coarser 
intra-cninial  lei?ious,  abscess,  tumor,  pachymeningitis  interna  hemorrhagica, 
and  aneurism. 
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In  acute  abscess  headache  is  usually  very  severe  and  persistent.  It  is  asso- 
ciated with  vertigo,  and  more  or  less  pronounced  mental  dulness  and  irrita- 
bility. Vomiting  is  a  common,  but  not  by  any  means  a  constant  symptom. 
Chronic  abscess,  which  is  often  latent,  may  present  no  other  symptoms  than 
headache,  vertigo,  mental  dulness,  irritabibty,  and  physical  depression.  The 
headache  is,  as  a  rule,  most  intense  in  the  region  of  the  lesion.  Hence, 
in  abscess  due  to  ear  disease,  the  pain  is  especially  referred  to  the  parietal  or 
occipital  region  of  the  affected  side ;  in  abscess  arising  from  disease  of  the  nasal 
cavities  or  ethmoid  bone  the  pain  is  referred  to  the  brow ;  while  in  abscess 
from  traumatism  involving  the  bones  of  the  skull,  the  focus  of  pain  is  located 
in  the  region  of  the  injury,  which  is  in  the  majority  of  the  cases  frontal  or 
temporal. 

Headache  is  present  in  by  far  the  greater  number  of  cases  of  cerebral  or 
cerebellar  tumor.  This  symptom  occurs  with  about  equal  frequency  in 
adults  and  children.  Its  frequency  and  intensity  vary  according  to  the  site 
of  the  new  growth,  the  rapidity  of  its  development,  and,  to  some  extent, 
according  to  its  character.  Thus,  headache  is  more  persistent  and  severe  in 
cerebellar  than  in  cerebral  tumors ;  in  those  of  the  cerebral  hemispheres  than 
in  those  of  the  base,  and  in  those  that  directly  involve  the  meninges,  the 
pain  being  caused  by  intra-cranial  pressure  and  irritation  of  the  terminal 
filaments  of  the  trigeminus;  heddache  is  a  more  prominent  symptom  in 
tumors  of  rapid  than  in  those  of  slow  growth,  irrespective  of  the  nature  of 
the  pathological  process. 

In  the  earliest  periods  of  life  the  sutures  readily  yield  to  intra-cranial 
pressure,  and  the  symptoms  of  new  growths  within  the  skull  are  correspond- 
ingly modified. 

A^ide  from  the  matter  of  rapidity  of  growth  and  the  yielding  of  the 
cranial  bones  in  the  very  young,  the  character  of  the  new  growth  exerts  little 
influence  in  causing  headache.  To  this  general  observation  the  exception 
must  be  made  that  gliomata  are  more  frequently  painless  than  any  other 
form  of  coarse  intra-cranial  disease. 

The  headache  of  brain  tumor  is  almost  always  a  distressing  symptom.  It 
is  sometimes  dull  and  boring  ;  sometimes,  lancinating ;  usually  intense,  often 
agonizing.  While  commonly  continuous,  with  exacerbations,  it  not  infre- 
quently recurs  with  a  regular  quotidian  or  tertian  periodicity  suggestive  of 
malaria.  It  is  often  worse  at  night — a  peculiarity  which  is  of  diagno^ic 
value.  In  some  instances  the  focus  of  the  head  pain  is  in  the  region  of  the 
tumor,  in  others  the  pain  centres  in  the  brow  or  in  the  occiput,  and  in  a  large 
proportion  of  cases  it  is  diffuse.  Very  often  a  headache  which,  while  of  moder- 
ate intensity,  is  localized,  becomes,  during  exacerbation,  diffuse.  Local  pain 
cannot  alone  be  depended  upon  as  an  indication  of  the  position  of  the  tumor. 
It  acquires,  however,  in  connection  with  other  clinical  data,  some  degree  of 
value  in  this  respect.  Upon  light  percussion  with  the  finger-tips  there  is 
very  often  localized  tenderness  of  the  scalp  and  underlying  bone**,  occasion- 
ally most  marked  in  the  region  corresponding  to  the  tumor.  Vomiting, 
vertigo,  hel)etude,  spells  of  somnolence,  and  general  convulsions  are 
associated  symptoms.  Optic  neuritis,  almost  always  double,  occurs  in  80 
per  cent,  of  all  cases.  Focal  symptoms  are  usually  present,  though  tumors 
of  the  prefrontal  and  temporal  or  temporo-si)henoidal  areas  and  of  the  lateral 
lobes  of  the  cerebellum,  the  so-called  latent  regions,  may,  if  of  small  size, 
give  rise  to  no  localizing  phenomena. 

Headache  has  been  a  prominent  symptom  in  a  large  proportion  of  the 
recorded  cases  of  pachymeningitis  interna  hemorrhagica  (niematoma  of  the 
dura).  The  pain  is,  in  the  earlier  stages,  usually  referred  to  the  vertex  ;  later 
it  becomes  generalized.     This  affection,  more  frequent  in  males  and  after 
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middle  life,  presents  no  well-defined  symptomatology,  and  is  usually  first 
recognized  u|X)n  the  post-mortem  table.  Cases  of  this  kind  are  very  rarely 
encountered  in  private  practice,  but  are  of  moderately  common  occurrence 
in  that  of  asylums. 

Intra-cranial  aneurisms  are  of  two  kinds :  Miliary,  which  involve  small 
arterial  twigs  within  the  brain  substance,  and  are  always  minute,  multiple, 
and  until  rupture  takes  place,  unattended  by  symptoms ;  and  arterial  dilata- 
tions of  considerable  size,  which  affect  the  larger  arteries  at  the  base  of  the 
brain.  Even  the  smaller  aneurisms  of  this  second  group  are  frequently  also 
latent.  Those  of  larger  size  occasion  symptoms  which  are  sometimes  indefi- 
nite, sometimes  those  of  a  tumor  of  the  base.  The  most  common  symptom 
is  headache,  which  may  be  either  continuous  or  paroxysmal.  The  location 
of  the  headache,  when  circumscribed,  has  little  relation  to  the  position  of  the 
aneurism,  though  aneurisms  of  the  basilar  artery  usually  give  rise  to  occip- 
ital headache.  Giddiness,  mental  dulness,  irritai)ility,  and  palsies  of  cranial 
nerves  may  occur.  Optic  neuritis  is  not  common.  Murmurs  have  been 
heard  upon  auscultation  of  the  head,  and  in  some  instances  perceived  by  the 
patient,  who  has  occasionally  also  felt  the  pulsations  in  his  head.  Murmurs 
are,  however,  in  the  greater  number  of  the  cases  absent. 

Caries  of  the  bones  of  the  skull,  of  which  the  common  causes  are  injury 
and  syphilis,  the  rarer  tuberculous  ulcerations  and  enteric  fever,  is  often 
attend^  with  local  headache.  The  dura,  under  these  circumstances,  resists 
the  spread  of  the  local  inflammatory  process  in  a  remarkable  manner,  and 
general  meningitis  rarely  supervenes. 

Headache  attends  with  great  frequency  such  neuropathic  conditions  as 
neurasthenia,  hysteria,  and  epilepsy. 

In  neurasthenia  it  is  frontal,  occipital,  or  diffuse.  It  is  apt  to  be  continu- 
ous, and  is  aggravated  by  mental  application  and  by  physical  effort.  As  a 
rule,  it  is  of  only  moderate  intensity.  It  is  accompanied  by  sensations  of 
pressure  in  the  head,  aching  in  the  back  of  the  neck  and  spinal  pains.  Slight 
attacks  of  vertigo  are  of  frequent  occurrence. 

The  persistent  or  recurrent  headaches  so  frequently  encountered  in  recent 
years  as  a  sequel  of  influenza  are  neurasthenic.  The  infecting  principle  of 
influenza  causes  profound  nutritive  changes  in  the  tissues  or  tne  nervous 
system,  of  which  headache  is  one  of  the  manifestations.  Recovery  from  this 
condition  takes  place  in  many  cases,  but  slowly. 

Hysterical  patients  suffer  during  the  inter-paroxysmal  state  much  from 
headache.  The  head  pain  is  usually  referred  to  the  vertex,  and  is  often 
severe  and  persistent.  It  is  associated  with  the  characteristic  emotional  state 
and  the  multitudinous  symptom-complex  of  hysteria. 

The  emotional  and  precocious  children  of  neurotic  parents  sometimes  ex- 
aggerate symptoms,  probably  in  themselves  trifling,  and  describe,  for  the  sake 
of  sympathy,  headaches  of  great  severity  with  associated  syniptoms,  such  as 
inability  to  stand  the  light,  brow  pains,  or  pains  in  the  back  of  the  neck.  It 
will  often  be  found  upon  close  inquiry  that  such  children  have  a  parent, 
especially  a  mother,  who  suffers  from  similar  aches  and  pains  (Mills).  Mills 
has  suggested  that  these  so-culled  hysteric  headaches  of  children  might  in 
most  instances  be  better  termed  imitative  headaches.  They  are  closely 
allied  in  causation  to  the  headaches  of  hysteria. 

Headache  in  many  instances  develops  in  connection  with  the  paroxysm 
of  epilepsy.  It  may  precede  or  follow  the  convulsive  attack.  In  the  latter 
ca,<5e  it  is  a?<sociated  with  post-epileptic  drowsiness  and  hebetude.  It  is  also  a 
common  symptom  in  petit  mal,  and  a  symptom  of  importance  in  the  inter- 
paroxysmal  state  of  a  considerable  proportion  of  the  cases  both  of  grand  mal 
and  petit  mal. 
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Heat,  pressure,  and  other  abnormal  sensations  in  the  head — ^the  so-called 
cerebral  parsesthesiae — are  common  in  neurotic  individuals  and  in  brain- 
workers.  These  sensations  do  not  amount  to  actual  pain,  though  they  fre- 
quently alternate  with  it.  They  are,  nevertheless,  often  intense  and  distress- 
ing. They  are  common  in  adolescence  and  early  adult  life  and  in  women  at 
the  time  of  or  after  the  menopause.  They  occur  more  firequently  in  men 
than  in  women  ;  in  those  of  sedentary  habits  and  intellectual  pursuits  than 
in  the  laboring  classes,  and  in  those  who  are  lithsemic  or  suffer  from  gout. 
They  are  referred  to  all  parts  of  the  head,  and  described  in  the  most  varied 
terms,  most  of  which  are  clearly  exaggerated.  The  sensation  in  a  given  case 
may  persist  or  recur  for  years,  and  be  always  the  same,  or  it  may  vary  from 
time  to  time.  It  is  usually  increased  by  mental  application  and  by  disagree- 
able emotions,  and  invariably  intensified  when  the  attention  of  the  patient  is 
directed  to  it  either  spontaneously  or  through  the  inquiries  of  his  physician 
or  ftiends.  On  the  other  hand,  such  sensations  are  usually  not  felt  when  the 
patient's  interest  is  aroused  in  matters  outside  of  himself. 

Many  persistent  and  troublesome  headaches  are  to  be  attributed  to  reflex 
irritation.  Such  headaches  then  become  symptomatic  of  morbid  conditions 
or  functional  derangements  in  distant  parts  of  the  body.  While  hea<lache 
of  this  kind  is  in  many  cases  an  urgent  and  distressing  symptom,  other  symp- 
toms, and  in  particular  those  of  the  local  disease,  may  be  insignificant  or 
absent  altogether.  The  causal  diagnosis  may  then  acquire  a  difficulty  equal 
to  its  importance,  and  demands  of  the  practitioner  always  the  most  pains- 
taking application  of  the  methods  of  clinical  investigation,  and  very  often 
the  co-operation  of  confreres  who  have  devoted  themselves  to  the  special  de- 
partments of  medicine. 

Errors  of  refraction  constitute  a  common  cause  of  reflex  headache.  The 
pain  is  commonly  frontal,  sometimes  in  the  temples,  frequently  occipital. 
The  patient  is  very  often  unaware  of  any  difficulty  in  accommodation,  though 
upon  inquiry  it  will  be  found  that  the  headache  is  invariably  brought  on  or 
aggravated  by  close  or  prolonged  use  of  the  eyes. 

The  head  pains  of  glaucoma  cannot  be  regarded  as  reflex.  Nevertheless 
it  seems  proper  to  mention  them  in  this  connection.  They  involve  the  dis- 
tribution of  the  trigeminus,  having  their  focus  of  intensity  in  the  eyeball  or 
at  the  supraorbital  notch.  In  the  acute  cases  pain  is  sometimes  agonizing, 
and  is  associated  with  depression,  pallor,  nausea,  and  vomiting.  It  may,  how- 
ever, be  subacute,  and  in  chronic  glaucoma  pain  may  recur  in  paroxysms  of 
no  greiit  severity,  described  by  the  patient  as  attacks  of  neuralgic  headache. 
As  it  frequently  begins  on  one  side,  there  is  a  misleading  resemblance  to 
migraine.  The  imjwrtauce  of  an  immediate  recognition  of  glaucoma  arises 
from  the  necessity  of  prompt  treatment  in  order  to  check  the  progress  of  the 
disease.  The  diagnosis  of  glaucoma  is  based  upon  increase  in  the  intra-ocular 
tension,  irregular,  or  dilated  pupil,  with  inactive  iris,  haziness,  and  anaesthe- 
sia of  the  cornea,  and  various  visual  derangements.  In  suspected  cases  the 
services  of  an  ophthalmic  surgeon  are  to  be  at  once  invoked. 

The  headache  which  arises  in  chronic  nasal  disease  is  usually  limited  to  the 
temporal  region  or  the  vertex.  It  is  associated  with  the  usual  signs  of  nasal 
trouole.  Nausea,  sensitiveness  of  the  nasal  wall  of  the  orbit,  and  a  hyper- 
ajsthetic  area  on  the  mucous  membrane  of  the  middle  turbinated  Iwne,  which, 
when  touched  with  the  probe,  immediately  excites  the  localized  head  pain, 
are  common  associated  conditions. 

Among  the  manifold  derangements  of  health  which  in  children  result 
from  adenoid  vegetations  in  the  naso-pharynx,  headache  is  conspicuous. 
This  form  of  headache  is  especially  associated  with  mouth-breathing,  chest- 
deformity,  retarded  intelligence,  and  irritability,  and  constitutes  a  member  of 
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the  group  often  vaguely  spoken  of  as  school  headaches,  headaches  of  the 
period  of  growth,  and  the  like.  Carious  teeth  and  exposure  of  the  pulp  may 
be  the  occasion  for  reflex  headache.  Disease  of  the  auditory  apparatus  mav 
also  be  the  unsuspected  cause  of  persistent  headache.  The  headache  whicK 
arises  in  acute  indigestion  and  in  gastro-intestinal  catarrh  is  sometimes 
spoken  of  as  reflex.  It  is  probable  that  this  form  of  headache  is  often  in 
part,  and  in  most  cases  altogether,  due  to  toxaemia. 

The  part  played  by  disease  of  the  sexual  organs  in  the  causation  of  head* 
ache  has  been  douotless  frequently  over-estimated;  yet  this  symptom  is 
often  prominent  in  the  general  ill-health  of  those  of  both  sexes  who  sufier 
from  actual  disease  of  the  sexual  organs  or  are  the  victims  of  disordered 
psychical  processes  in  regard  to  them.  In  many  cases  these  headaches  are 
due  not  so  much  to  renex  irritation  as  to  the  attendant  neuropathic  con- 
dition. 

Certain  symptoms  are  associated  with  headache  with  a  frequency  that  in- 
dicates a  common  causation.  The  more  prominent  of  these  are  vertigo, 
nausea,  vomiting,  drowsiness,  and  abnormal  mental  states,  such  as  irritability 
and  hebetude.  In  symptomatic  headache  these  symptoms  are,  as  a  rule,  leas 
constant  and  less  severe  than  in  organic  headaches.  Vertigo  is  common  in 
headache  due  to  gastro-intestinal  disorder — the  so-called  bilious  headache ; 
nausea  and  vomiting  in  the  acute  toxaemia ;  somnolence  in  chronic  condi- 
tions, as  malaria,  anaemia,  and  syphilis.  But  this  association  of  symptoms  is 
by  no  means  constant,  and  cannot  be  relied  upon  for  the  purpose  of  diagnosis. 
In  organic  headaches,  however,  the  association  of  these  symptoms,  their  per- 
sistence and  the  change  in  mental  condition  shown  in  hebetude  and  irrita- 
bility, are  very  important  and  suggestive. 

DiiBipgnosis.  The  direct  diagnosis  of  headache  is,  as  a  rule,  unattended  with 
difficulty.  Diffiise  pain  in  the  head,  not  limited  to  the  branches,  but  referred 
to  the  peripheral  distribution  of  sensory  nerves,  constitutes  the  symptom. 
The  sensation  of  pain  is  usually  within  the  skull,  exceptionally  outside  of  it. 
Headache  is  more  or  less  persistent.  It  is  essentially  a  symptom,  and  care- 
ful examination  and  inquiry  should  reveal  some  general  or  local  cause. 

The  differential  diagnosis  between  headache  on  the  one  hand  and  migraine 
and  neuralgia  on  the  other,  present  little  difficulty. 

Migraine  is  a  general  disease,  of  which  headache  is  a  principal  symptom. 
It  is  a  periodical  neurosis,  the  paroxysms  of  which  affect  not  only  the  tri- 
geminus, but  also  other  cranial  nerves,  and,  to  some  extent,  the  sympathetic. 
The  pain  of  migraine  is  often  unilateral,  especially  at  the  beginning  of  the 
attack.  It  is  accompanied  by  nausea,  vertigo,  and  subjective  visual  phe- 
nomena. It  lasts  a  comparatively  short  time  and  wholly  disappears  with  the 
other  symptoms  at  the  end  of  the  paroxsym,  leaving  the  patient  in  his  usual 
health.     The  paroxysms  recur  at  regular  or  irregular  intervals. 

Neuralgia  is  due  to  irritants  actmg  chiefly  upon  nerves  in  their  course. 
The  pain  is  referred  to  the  tnink  or  branches  of  the  nerve  rather  than  to  the 
terminal  distribution.  It  is  unilateral,  localized,  sharp,  or  shooting  in  char- 
acter, continuous  with  paroxysmal  exacerbations,  and  frequently  shifts  from 
one  branch  to  another  of  the  same  nerve  or  to  a  neighbonng  nerve.  Char- 
acteristic tender  points  are  present.  Neuralgia  of  the  first  branch  of  the 
fifth  is  often  attended  with  suffusion  of  the  eye  and  a}dema  of  the  lids. 

It  is  not  always  j)08sible  to  distinguish  between  a  neuralgia  and  a  neuritis 
of  mild  intensity  affecting  the  nerve  trunk  ;  nor,  indeed,  is  the  pathological 
distinction  between  these  conditions  sharply  defined. 

The  causal  diagnosis  of  headache,  while  often  obvious,  is  sometimes  ex- 
tremely difficult.  Its  true  significance  in  many  cases  becomes  apparent  only 
after  an  exhaustive  study  of  the  associated  morbid  phenomena.     It  is  neces- 
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sarv  to  bear  in  mind  that  headache  is  merely  a  symptom,  often  one  of  many 
that  make  up  the  morbid  complexus. 

The  differential  diagnosis  between  functional  and  organic  headaches  is  of 
fundamental  importance. 

The  headache  due  to  organic  intra-cranial  processes  is  usually  continuous. 
It  varies  from  time  to  time  in  intensity,  and  in  certain  cases  undergoes  vio- 
lent exacerbations,  but  it  is  rarely  absent  altogether.  The  headaches  of 
organic  disease  are  apt  to  continue  through  the  night,  and  very  often  inter- 
fere with  sleep.  Or^nic  headaches  are  not  only  more  persistent,  but  thev 
are  also,  as  a  general  rule,  more  severe  than  functional  headaches.  Head- 
ache due  to  organic  disease  is  usually  aggravated  by  mental  or  physical 
effort,  by  excitement,  by  alcoholic  stimulants,  by  stooping  or  cougnin^  or 
other  influences  that  increase  the  intra-cranial  vascular  tension.  It  yields 
less  readily  than  other  forms  of  headache  to  systematic  treatment.  As  the 
processes  which  give  rise  to  it  are,  as  a  rule,  progressive,  it  tends  likewise  to 

Srogressively  increase  in  severity  until  at  length  it  is  replaced  by  the  stupor, 
rowsiness,  or  coma  of  the  terminal  stage  of  the  disease.  The  prominence 
and  intensity  of  the  associated  symptoms,  vomiting,  vertigo,  hebetude,  and 
irritability  are  of  diagnostic  value ;  while  the  development  of  double  optic 
neuritis,  convulsions,  and  localizing  S3rmptoms,  as  monospasm,  paralysis  of 
cranial  nerves,  cerebellar  titubation,  forced  movements  or  hemianopsia 
widely  separate  organic  headaches  from  the  ordinary  forms  of  functional 
headache.  It  must,  however,  be  borne  in  mind  that  double  optic  neuritis 
also  occurs  in  cases  of  chronic  lead  poisoning,  of  grave  ansemia,  and  various 
forms  of  diseases  of  the  kidneys ;  conditions  in  which  headache  is  likewise  a 
prominent  symptom. 

The  prognosis  of  headache  is  that  of  the  underlying  condition  of  which  it 
is  a  symptom. 

Treatment.    The  treatment  of  headache  is :   1.  Symptomatic;  2.  Causal. 

1.  Whenever  headache  is  severe,  pain  becomes  the  pnmary  therapeutic 
indication,  and  its  immediate  relief  must  be  the  first  object  of  treatment. 
For  this  purpose  the  new  analgesic  drugs  are  especially  effective.  In  point 
of  fact  the  prompt  relief  of  headache  constitutes  their  greatest  field  of  use- 
fulness. It  is  needless  to  enumerate  in  this  connection  tne  already  long  and 
constantly  increasing  list  of  the  drugs  and  their  combinations.  Among  the 
most  useful  are  the  following : 

Antipyrin,  gr.  v  (0.3)  every  twenty  minutes  until  two  or  three,  or  at  most 
four  doses  are  taken ;  phenacetin,  gr.  x-xv  (0.6-1.0)  in  a  single  dose,  or 
preferably,  gr.  iij-v  (0.2-0.3)  repeated  at  short  intervals;  antifebrin,  gr. 
li-iij  (0.15-0.2)  repeated  cautiously.  Exalgin,  in  ordinary  doses,  gr.  ii-iv 
(0.15-0.25),  is  less  satisfactory.  Mixtures  ox  antipyrin  an3  phenacetin,  or 
of  antipyrin,  caffein,  and  sodmm  bicarbonate  are  also  useful.  Caffein  and 
its  salts,  the  ammonio-citrate,  the  citrate,  the  hydrobromate  and  valerianate 
are  especially  useful  in  the  headaches  of  nervous  exhaustion  and  of  neuras- 
thenia. Combinations  of  caffein  citrate  with  sodium  salicylate  or  sodium 
benzoate  or  of  these  with  phenacetin  or  antipyrin  often  prove  more  eflica- 
cious  than  the  single  drugs.  Such  combinations  constitute  many  of  the 
preparations  extensively  advertised.  Their  eflicacy  is  unquestionably  en- 
nanced  when  they  are  dispensed  in  the  form  of  the  popular  effervescing 
granules.  Chloralamide,  gr.  v-x  (0.3-0.6),  repeated  at  intervals  of  an  hour 
or  two,  or  in  single  doses  of  gr.  xv-xxx  (1.0-2.0)  frecjucntly  produce  relief, 
with  drowsiness  and  prolonged  sleep,  from  which  the  patient  awakes  free 
from  pain.  Sulphonal  may  be  used  in  the  same  way.  Chloral  and  the 
bromides,  separately  or  in  combination,  are  especially  useful  in  headache 
associated  with  great  restlessness  and  insomnia.    In  cases  of  habitual  head- 
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ache  the  nervous  system  becomes  accustomed  to  analgesic  and  hypnotic 
drugs,  and  they  presently  lose  their  power  to  relieve  suifering.  This  difficulty 
may  be  to  some  extent  overcome  by  frequent  change  in  the  medicament, 
or  by  varying  the  admixture  and  proportions  of  drugs,  the  danger  of  toxic 
eifects  and  oi  the  formation  of  a  drug  habit  being  constantly  had  in  mind. 

Local  applications  sometimes  mitigate  the  pain,  seldom  wholly  relieve  it. 
They  are,  nevertheless,  a  source  of  satisfaction  to  many  patients.  Among 
those  to  which  the  patients  willingly  have  recourse  are  the  ice-bag,  fomenta- 
tions of  hot  water,  the  menthol  pencil  moistened  with  alcohol  or  colome 
water,  or  a  20  per  cent,  solution  of  menthol  in  alcohol,  chloroform,  stimulat- 
ing liniments  of  various  kinds,  especially  those  containing  chloroform,  tinc- 
ture of  aconite  and  tincture  of  belladonna.  The  impression  produced  by 
volatile  applications  of  this  kind  is  increased  by  preventing  their  evapora- 
tion, but  care  must  be  obser\'ed  lest  blistering  result. 

Among  local  measures  mustard-plasters  of  varying  strengths  are  much 
relied  upon,  especially  in  occipital  neadache.  After  a  time  many  sufferers 
from  habitual  neadache  narrow  the  symptomatic  treatment  to  quietude,  a 
darkened  room,  abstinence  from  food,  with  immediate  recourse  to  purgatives, 
the  salicylates,  or  such  other  treatment  of  the  underlying  constitutional  dis- 
turbance as  the  experience  of  each  suggests. 

The  immediate  treatment  of  headaches  due  to  intra-cranial  organic  disease 
demands  for  the  relief  of  suffering  the  remedies  above  mentioned,  given  for 
effect.  Large  doses  are  required.  In  many  cases  it  is,  however,  necesBary 
to  use  opium  or  its  derivatives  in  full  doses.  So  soon  as  it  becomes  evident 
that  ultimate  recovery  is  not  to  be  hoped  for  the  danger  of  the  formation  of 
the  opium  habit  may  be  disregarded. 

2.  The  causal  or  constitutional  treatment  must  be  based  upon  the  under- 
lying local  or  general  condition. 

Thus  in  headache  from  traumatism,  rest,  free  use  of  the  bromides,  and 
surgical  treatment  become  necessary. 

Where  the  headache  is  due  to  circulatory  disturbances  the  treatment  must 
be  directed  not  only  to  the  mechanical  condition  of  the  vascular  system,  but 
especially  to  the  etiological  factors  in  each  case.  The  cause  of  cerebral  con- 
gestion and  hypenemia  must  be  sought  out  and  relieved.  Purgatives  are 
especially  useful.     They  act  both  derivatively  and  depuratively. 

The  headaches  of  anremia  are  increased  by  movement  and  effort.  Rest 
must,  therefore,  enter  largely  into  the  treatment  for  their  temporary  relief. 
Rest  must,  however,  be  alternated  with  carefully  regulated  and  systematized 
exercise.  Here  also  a  highly  nutritious  dietary  is  indicated.  Purgatives  are 
important  and  the  exhibition  of  suitable  salts  of  iron  in  large  doses,  with 
arsenic  in  proj)er  cases. 

Tlie  headaches  of  intra-cranial  inflammatory  processes,  involving  the 
meninges,  call  for  the  administration  of  purgatives  and  in  suitable  cases  for 
the  local  al)straction  of  blood. 

In  cerebro-spinal  fever  oj)ium  in  large  doses,  with  or  without  the  bromides, 
still  retains  the  confidence  of  practitioners. 

The  intelligent  treatment  of  headaches  due  to  toxiemia  depends  upon  the 
recognition  of  the  condition  of  which  the  headache  is  a  symptom.  In  the 
acute  febrile  infections  it  must  be  symptomatic ;  in  malaria  the  treatment 
consists  in  the  prompt  administration  of  quinine  or  other  cinchona  alkaloids; 
the  headache.s  of  syphilis  usually  yield  to  mercury  and  potassium  iodi<le 
properly  administered. 

The  headaches  which  arise  in  consequence  of  incomplete  or  defective 
physiological  processes  or  of  defective  elimination  constitute  a  large  and 
important  group.     They  are  best  treated  by  regulation  of  the  diet,  purga- 
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tives,  the  systematic  employment  of  measures  determining  to  the  skin,  in- 
cluding various  measures  of  hydrotherapy. 

The  toxsemic  headaches  which  arise  in  consequence  of  the  action  of  drugs 
and  poisons  are  to  be  treated  by  the  exhibition  of  appropriate  physiological 
antidotes  and  by  measures  of  elimination.  Acute  toxsemic  headaches  of 
this  kind  in  individuals  previously  in  good  health  tend,  if  the  dose  be  not 
lethal,  to  spontaneous  recovery.  In  the  chronic  intoxications  it  is  important 
that  the  patient  be  removed  from  conditions  which  expose  him  to  the  fur- 
ther action  of  the  poisonous  agent  and  that  continuous  systematic  treatment, 
directed  to  the  elimination  of  the  offending  substance,  be  carried  out.  Thus, 
in  chronic  lead-poisoning  the  administration  of  potassium  iodide  in  connec- 
tion with  systematic  purgation  by  means  of  salines  must  be  instituted. 

Headaches  due  to  changes  in  the  arterial  walls  are  not,  as  is  obvious,  in 
all  instances  amenable  to  treatment.  Much,  however,  can  be  done  to  miti- 
gate the  sufferings  of  the  patient  by  regulation  of  the  diet,  a  quiet  life,  occa- 
sional purgation,  and  the  use  of  those  remedies  as  the  nitrites,  the  tendency 
to  which  is  to  reduce  arterial  tension. 

The  headaches  due  to  coarse  organic  disease  of  the  brain,  such  as  tumor, 
abscess,  and  aneurisms  of  the  larger  arterial  branches,  are  capable  of  partial 
relief  by  systematic  treatment,  especially  by  the  skil^l  employment  of 
opium  and  its  derivatives.  In  a  small  proportion  of  the  cases  the  conditions 
justify  surgical  intervention,  the  results  of  which  have  been  in  some  few 
instances  brilliant. 

The  surgical  treatment  of  diseases  of  the  cranial  bones  is  frequently  fol- 
lowed by  speedy  and  permanent  relief  of  headache,  together  witn  the  other 
symptoms. 

The  headache  of  neurasthenia,  hvsteria,  and  epilepsy  yields  only  to  the 
proper  and  judicious  employment  of  appropriate  general  measures.  Finally, 
the  headaches  of  reflex  irritation  usually  disappear  under  the  appropriate 
treatment  of  the  local  condition.  It  is  in  this  group  of  headaches,  especi- 
ally those  arising  from  disease  of  the  eyes  and  nose,  that  some  of  the  most 
satisfactory  achievements  of  modern  medicine  have  been  obtained. 


MIGRAINE. 

Definition.  An  affection  characterized  by  periodical  nervous  disturbance, 
consisting  of  severe  paroxysmal  headache,  usually  unilateral,  commonly  asso- 
ciated with  nausea  and  vomiting  and  frequently  with  disorders  of  vision. 

Synonymh.  Hemicrania ;  SicK-headache ;  Neuralgic  Sick-headache.  Eng- 
lish writers  sometimes  employ  the  word  Megrim.  The  most  complete  sys- 
tematic account  of  the  affection  is  to  be  found  in  Edward  Liveing'a  work. 
Megrim,  Sick- headache,  and  Some  Allied  Disorders,  Migraine  is  a  substan- 
tive affection,  a  constitutional  neurosis,  and  is  considered  in  the  present  work 
under  the  head  of  Symptomatic  Disorders,  not  in  accordance  with  correct 
nosological  principles,  but  simply  as  a  matter  of  convenience. 

Etiology.  1.  Predisposing  influences.  Heredity  plays  an  important  part 
in  the  predisposition  to  migraine.  There  is  very  often  a  history  of  direct 
inheritance,  and  not  infrequentlv  it  will  be  found  upon  inquiry  that  the  dis- 
ease has  shown  itself  in  several  successive  generations.  Those  who  suffer 
from  it  are  frequently  members  of  neurotic  families,  in  the  hL*tory  of  which 
neuralgia,  gout,  or  epilepsy  figure.  Many  men  of  distinguislied  intellectual 
attainments,  among  whom  are  Fothergill,  Sir  John  Herschell,  Du  Bois  Rey- 
mond,  the  astronomer  Sir  George  Airy,  his  son,  Dr.  Hubert  Airy,  and  Anstie, 
have  been  suflerers  from  migraine. 
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This  affection  is  decidedly  more  common  in  women  than  in  men,  the  pro- 
portion being  not  less  than  three  or  four  to  one.  It  may  show  itself  as  early  as 
the  second  year  of  life.  Eulenberg  early  called  attention  to  the  frequency 
of  the  affection  in  childhood.  It  almost  always  shows  itself  in  the  first  hau 
of  life,  generally  at  or  a  little  before  puberty.  Late  childhood,  the  period 
of  puberty,  and  early  adult  life  constitute  the  epochs  of  onset  in  the  greater 
number  of  cases.  Much  less  frequently  the  periodical  attacks  first  show 
themselves  after  the  thirtieth  year  of  age,  and  Oowers  has  seen  a  well-marked 
case  which  began  at  sixty. 

The  attacks  are  more  frequent  in  winter  than  in  summer. 

Occupation  exerts  no  great  influence  in  predisposing  to  migraine.  It  is 
certainly  a  disease  more  common  among  refined  persons  and  those  devoted  to 
intellectual  pursuits  than  among  the  laboring  classes.  The  difference  in  the 
liability  of  the  two  sexes  is  less  in  the  higher  than  in  the  lower  walks  of  life. 

When  the  attacks  first  show  themselves  in  early  life  it  is  difficult  to  assign 
any  immediate  cause  for  their  development;  when  they  come  on  during 
adolescence  the  cause  may  frequently  oe  found  in  overwork  at  school,  and 
in  cases  developing  later  in  life  there  is  very  often  a  history  of  over-applica- 
tion, injury,  shock,  or  wasting  disease.  A  certain  proportion  of  the  cases 
are  correctly  ascribed  to  reflex  causes,  as  disease  of  the  nose,  naso-pharynx, 
ejjres,  teeth,  and  the  pelvic  organs  in  females.  Reftttctive  errors  and  insaffi- 
ciency  of  the  eye  muscles  (accommodative  and  muscular  asthenopia)  are 
etiological  factors  in  the  development  of  migraine,  both  frequent  and  im- 
portant. 

2.  The  exciting  causes.  The  conditions  which  are  capable  of  inducing  the 
parox3rsm  are  manifold.  They  vary  in  different  individuals,  but  usually 
consist  of  influences  which  produce  a  sudden  and  more  or  less  profound  im- 
pression upon  the  nervous  system.  K  the  usual  interval  between  the  attacks 
nas  nearly  elapsed,  trifling  impressions  will  precipitate  the  paroxysm,  whereas, 
shortly  after  tne  attack  has  passed  over,  the  same  influence,  acting  with  &r 
greater  intensity,  is  without  effect.  The  attack  may  be  brought  on  by 
fatigue,  excitement,  depressing  emotions,  digestive  disturbances,  sometimes 
even  by  the  eating  of  particular  articles  of  diet.  In  some  patients  it  follows 
exposure  to  cold ;  in  others,  certain  visual  impressions,  as  the  moving  fignires 
in  a  procession  or  crowd,  or  sudden  bright  light,  or  sudden  changes  fit>m  light 
to  darkness,  or  the  reverse ;  or,  again,  it  may  follow  loud  or  disagreeable 
noises,  or  certain  peculiar  odors.  In  many  instances,  however,  the  attack 
occurs  at  inter\'als,  which  may  be  constant  or  variable,  in  the  absence  of  any 
appreciable  exciting  cause.  Rachford  attributes  the  attack  to  leucomiun 
poisoning,  and  has  lound  paraxanthin  and  xanthin  in  the  urine. 

Pathology.  The  essential  pathological  process  is  unknown.  There  are 
no  anatomical  lesioas.  Three  principal  theories  have  been  advanced :  1. 
That  the  disease  is  a  vasomotor  neurosis,  the  early  symptoms  being  due  to  a 
vasomotor  constrictor  (angio-spastic),  the  later  to  a  vasomotor  dilator  (angio- 
paretic)  process.  2.  Migraine  has  been  regarded  as  a  form  of  neuralgia  of 
the  first  division  of  the  trigeminus.  3.  The  view  at  present  generally  ac- 
cepted is  that  of  Liveiiig,  that  migraine  is  a  flilguratmg  neurosis  in  which 
there  are  periodical  discharges  or  nerve-storms  from  sensory  centres,  corre- 
sponding to  the  periodical  discharges  from  motor  centres  in  epilepsy.  That 
is  to  say,  that  migraine  is  the  sensory  equivalent  of  epilepsy,  in  which  the 
paroxysm  corresponds  to  the  epileptic  seizure. 

Symptomatology.  Prodromes  are  very  common.  They  usually  last  for  a 
few  liours  or  perhaps  a  day,  and  consist  in  feelings  of  malaise,  dulnees,  men- 
tal depression,  or  somnolence.  The  patient  is  frequently  able  to  foretell  the 
approach  of  the  attack.     The  onset  very  oft^n  occurs  in  the  morning,  the 
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patient  waking  up  with  pain,  usually  unilateral  and  referred  to  the  temple, 
forehead,  the  region  back  of  an  eye,  or  to  the  occiput.  This  rapidly  in- 
creases in  intensity  and  spreads  until  it  involves  the  whole  of  one  side  of 
the  head  or  both  sides.  It  is  intense,  throbbing,  blinding  in  character,  in- 
creased by  movement,  light,  and  noise.  Headache  is  the  most  constant  and 
characteristic  symptom.  It  is  always  paroxysmal  and  severe.  In  many 
attacks  it  constitutes  the  chief  or  even  tne  only  symptom  ;  the  others,  with 
perhaps  the  exception  of  nausea,  being  so  subordinated  to  it  as  to  escape 
notice,  or  being  absent  altogether.  Visual  disturbances  are  present  in  about 
half  the  cases,  usually  at  the  beginning  of  the  attack.  They  take  the  form 
of  dimness  of  vision,  flashes  of  light,  variously  colored  bright  or  dark  spots, 
fortification  spectra,  and  hemianopsia,  which  is  always  homonymous.  Much 
less  common  are  visual  hallucinations,  phantasmagoria,  figures  of  animals 
and  the  like  in  crowds,  not  unlike  those  of  delirium  tremens.  Pupillary 
changes  occur  in  a  small  proportion  of  the  cases.  They  consist  of  contrac- 
tion K)llowed  by  dilatation  of  the  pupil  in  the  aflected  sides,  or  in  rare  in- 
stances of  alternate  rhythmical  contraction  and  dilatation.  In  severe 
paroxysms  the  eyeball  sometimes  appears  to  be  retracted. 

Disturbances  of  the  other  special  senses  are  rare,  though  temporary  deaf- 
ness, followed  by  noises  in  the  ear  and  loss  of  taste,  followed  by  subjective 
sapid  phenomena,  have  been  noted.  Tingling,  numbness,  and  partial  anses- 
thesia  have  been  observed  in  a  small  proportion  of  the  cases.  These  sensory 
disturbances  are  usually  limited  to  the  hand  and  arm,  face,  lips,  or  tongue  on 
one  side.  They  are  of  transient  duration,  and  are  sometimes  followed  by  a 
slight  degree  of  motor  weakness.  Transient  aphasia  occasionally  occurs, 
usually  at  the  beginning  of  the  attack.  Vertigo,  often  not  amounting  to 
more  than  mere  giddiness,  may  occur.  It  may  be  associated  with  tinnitus 
aurium. 

Psychical  disturbances  are  not  constant.  When  present  they  consist  of 
confusion  of  thought,  depression,  and  slight  stupor.  Exceptionally  there  is 
msX  mental  excitement.  Nausea  occurs  in  a  large  proportion  of  the  cases. 
It  may  come  on  at  any  time,  but  as  a  rule  does  not  appear  until  the  head- 
ache has  reached  its  height.  It  is  frequently  followed  after  a  time  by  retch- 
ing and  vomiting,  the  vomited  matters  consisting  at  first  of  the  contents  of 
the  stomach  or  mucus,  later  of  bile  in  consequence  of  retro-stalsis.  Hence 
the  term  "  bilious  headache,"  frequently  applied  to  the  paroxysm.  This  term 
is  entirely  inappropriate,  for,  notwithstandmg  the  frequency  of  nausea  and 
vomiting,  migraine  is  not  due  to  an  affection  of  the  liver.  Profound  nausea 
and  vomiting  are  followed  by  great  depression,  and  at  this  period  of  the 
attack  the  condition  in  many  respects  is  not  unlike  severe  sea-sickness.  It 
is  common  for  tlie  headache  to  commence  in  the  morning,  nausea  to  come  on 
in  the  course  of  the  day,  and  vomiting  in  the  evening  (Growers). 

Vasomotor  phenomena  are  present.  The  face  is  usually  pale,  a  difference 
in  the  degree  of  pallor  on  the  two  sides  being  sometimes  manifest.  Toward 
the  end  of  the  attack  there  may  be  flushing,  more  marked  on  the  side  upon 
which  the  pain  first  shows  itself,  or  to  which  it  is  restricted.  The  expression 
is  that  of  acute  suffering. 

The  pulse  is  small,  tense  and  very  often  slow.  In  children  the  tempera- 
ture is  often  slightly  elevated. 

The  duration  of  the  attack  varies  from  several  hours  to  a  day  or  two.  In 
the  milder  paroxysms  the  whole  process  is  complete  in  a  period  of  from  six 
to  twelve  hours ;  in  the  more  severe  two  or  even  three  days  elai)se  before  the 
patient  is  well  again.  The  decline  of  the  syniptonLs  is  gradual  rather  than 
abrupt.  This  period  is  very  often  covered  by  sleep.  As  the  intensity  of  the 
pain  subsides,  frequently  aixer  retching  or  vomiting,  the  patient  falls  asleep 
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and  awakes  after  some  hours,  or  the  following  morning,  refreshed,  free  finom 
pain  and  often  feeling  better  than  before  the  attack. 

The  intervals  between  the  attacks  vary  within  wide  ranges.  The  periodic- 
ity is  usually  irregular.  Sometimes,  however,  it  shows  remarkable  regularity. 
Thus  the  paroxysm  may  at  times  occur  every  week,  even  upon  the  same  day, 
or  every  fortnight,  or  once  a  month.  In  women  it  may  coincide  with  the 
menstrual  periods.  The  attacks  are  in  many  cases  absent  during  testation. 
After  the  menopause  or  at  a  nearly  corresponding  age  in  men,  tney  very 
often  cease  or  become  less  severe,  and  are  in  some  instances  repla^d  by 
attacks  of  neuralgia  or  other  paroxysmal  nervous  disturbance.  I  have  re- 
cently seen  two  cases  in  which  paroxysms  of  migraine  have  been  succeeded 
by  attacks  of  severe  vertigo  without  head-pain  recurring  at  the  former  in- 
tervals. 

Other  variations  occur.  Thus,  headache  may  be  absent,  and  the  attack 
may  be  replaced  by  paroxysmal  visual  disorders  or  other  sensory  symptoms, 
by  mental  depression,  or  confusion,  or  by  an  attack  of  gout. 

Diagnosis.  The  direct  diagnosis  of  migraine  is  based  upon  hereditary 
predisposition,  the  periodicity,  the  evolution  of  the  attack,  unilateral  pain, 
nausea,  and  the  associated  visual  and  other  sensoiy  symptoms.  The  nrief 
course  and  definite  conclusions  of  the  attack  are  important  in  diagnosis. 

The  differential  diagnosis  from  other  forms  of  headache  is  sufficiently  in- 
dicated by  the  above  points. 

In  the  absence  of  the  sensory  accompaniment,  the  paroxysmal  character 
of  the  attack,  its  periodicity,  its  severity,  and  its  dennite  course  are  to  be 
taken  into  consideration. 

The  differential  diagnosis  between  mieraine  and  the  headache  of  organic 
intra-cranial  disease  rests  upon  the  following  facts  :  that  in  the  latter  when 
intermissions  occurs  they  are  neither  so  long  nor  so  complete  as  are  the  inter- 
paroxysmal  periods  in  migraine ;  that  the  periodicity  wnen  present  is  fSfur  leas 
definite ;  that  the  evolution  of  the  attack  is  not  characteristic ;  that  the  acces- 
sory symptoms  are  usuallv  well  marked  and  of  a  wholly  different  character 
from  those  of  migraine,  l^'he  visual  aura  sometimes  present  in  petit  mal  may 
suggest  migraine,  but  a  careful  study  of  the  paroxysm  shows  differences  so 
essential  that  errors  in  diagnosis  can  hardly  occur. 

The  differential  diagnosis  between  migraine  and  neuralgia  of  the  ophthal- 
mic division  of  the  trigeminus  rests  upon  clinical  and  pathological  aata  so 
evident  that  they  demand  no  discussion  in  this  connection.  It  is,  however, 
to  be  borne  in  mind  that  the  same  individual  may  suffer  from  migraine  and 
other  forms  of  headache  or  from  neuralgia,  or  may  be  the  victim  of  disease 
of  the  kidneys  or  organic  brain  disease. 

Prognosis.  The  prognosis,  as  regards  the  expectancy  of  life,  is  good.  The 
recurrent  attacks  of  migraine  seem  to  have  in  the  majority  of  cases  little  or 
no  unfavorable  influence  up<m  the  general  health.  As  regards  cure,  the 
prognosis  is  not  favorable.  Nevertheless,  in  a  considerable  proportion  of  the 
cases  the  paroxysms  cease  to  occur  at  or  about  middle  life,  and  in  a  larger 
proportion  their  intensity  and  frequency  are  diminished.  Many  cases  are 
improved  by  treatment,  the  pro^^pect  of  benefit  being  greater  when  treatment 
is  instituted  sliortly  after  the  development  of  the  disease,  and  especially  in 
cases  due  to  reflex  irritation,  in  those  in  which  there  are  unfavorable  (H)ndi- 
tions  in  the  general  health  or  mode  of  life  that  can  be  corrected,  and  in 
those  in  whom  there  is  no  hereditary  predisposition  to  the  disease. 

Treatment.  The  children  of  neurotic  familici*,  or  those  in  whom  a  distinct 
hereditary  predisposition  to  migraine  exists,  shoiild  be  carefullv  watched. 
The  occurrence  of  periodical  headache,  or  of  a  single  attack  of  ^emicrania, 
should,  even  in  the  al)sence  of  associated  symptoms,  suggest  a  careful  ex- 
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amination  of  the  eyes,  nose,  naso-pharvnx,  or  other  region  of  possible  reflex 
irritation.  Care^l  attention  should  &e  paid  to  the  hygiene  in  such  cases. 
Excessive  application  to  study  and  long  hours  at  school  should  be  inter- 
dicted. 

Treatment  should  be  early  instituted.  Those  causes  which  are  known  to 
provoke  the  attack  should  be  carefully  avoided.  The  treatment  of  the  attack 
demands  absolute  rest  in  the  recumbent  posture  in  a  darkened  room,  with 
complete  abstinence  from  food.  Under  tnese  circumstances  alone  many  of 
the  milder  attacks  terminate  spontaneously  in  the  course  of  a  few  hours. 
When  the  attacks  are  severe  the  early  administration  of  antipyrin,  phena- 
cetin,  sodium  salicylate,  sodium  benzoate,  and  caffeine,  alone  or  in  various 
combinations,  very  often  result  in  prompt  and  decided  mitigation  of  the 
suflerings,  and  sometimes  appear  to  shorten  the  attack.  Moderate  doses  re- 
peated at  intervals  of  from  half  an  hour  to  an  hour  are  more  satisfactory 
than  single  large  doses.  The  chemical  mixture  of  antipyrin,  citric  acid,  and 
caflein,  sold  under  the  name  "  migrarin,"  exerts,  in  doses  of  a  gramme,  a 
very  decided  effect  in  relieving  the  symptoms.  When  the  attacks  are  fi^ 
quent  these  drugs  gradually  lose  their  power  to  alleviate  suffering,  and  new 
combinations  and  increased  doses  become  necessary.  The  internal  admin- 
istration of  guarana,  or  menthol,  or  the  exhibition  of  large  doses  of  muriate  of 
ammonia  and  the  bromides  are  also  followed  by  good  results.  Rachford 
found  potassium  permanganate  of  use,  especially  in  a  case  of  migrainous 
epilepsy,  in  which  other  treatment,  medical  and  dietetic,  failed  entirely. 

If  the  attack  develop  after  a  meal,  relief  very  often  follows  free  emesis, 
which  may  be  produced  oy  a  draught  of  mustard  water,  a  dose  of  ipecacuanha 
or  the  hypodermatic  administration  of  apomorphine. 

Galvanism  yields  decided  relief  in  a  limited  number  of  cases.  Sufferers 
from  migraine  very  often  acquire  a  knowledge  of  the  use  of  analgesics  and 
narcotics  which  is  not  without  danger,  and  in  severe  attacks  learn  to  resort 
to  the  use  of  chloroform  by  inhalation  or  to  such  powerfiil  narcotics  as  mor- 
phine, codeine,  and  chloral,  remedies  that  are  frequently  efficient,  but  always 
attended  with  the  danger  of  the  formation  of  a  vicious  habit  and  sometimes 
with  that  of  immediately  fatal  narcosis. 

The  constitutional  treatment  during  the  intei  paroxysmal  periods  includes 
the  employment  of  hygienic  measures  directed  to  the  maintenance  of  the 
general  health,  carefully  regulated  diet,  and  systematic  exercise.  Any  lesion 
capable  of  giving  rise  to  reflex  irritation,  and  especially  those  involving  the 
eyes  or  nasal  passages,  should  be  promptly  corrected.  Long-continued 
courses  of  Indian  hemp,  gr.  i-i  (0.02-0.03),  t.  d. ;  nitroglycerin,  gr.  y^0-»\y 
(0.006-0.003)  or  more  t.  d. ;  arsenious  acid,  gr.  -j^  (0.0016),  t.  d. ;  or  tlfie 
bromides,  gr.  xv.-xx.  (1.0-1.3),  t.  d. ;  or  protracted  alternating  courses  of 
these  drugs  have  been  followed  by  a  diminution  in  the  frequency  of  the 
paroxysms  and  in  their  intensity. 

The  daily  application  of  galvanism  to  the  head  must  be  included  in  the 
list  of  measures  of  general  treatment,  though  the  proportion  of  cases  in  which 
demonstrable  benefit  has  resulted  appears  to  be  small. 
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Definition.  Vertigo,  literally  a  turning,  is  a  derangement  of  the  nervous 
mechanism  governing  the  relationship  of  the  body  to  external  objects,  char- 
acterized by  sensations  of  movement  on  the  part  of  surrounding  objects 
which  are  really  at  rest — objective  vertigo ;  or  on  the  part  of  the  person 
himself — subjective  vertigo. 
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Synonyms.     Dizziness;  Giddiness. 

Vertigo  is  a  symptom.  Although  it  is  in  many  cases  a  symptom  of  promi- 
nence, it  cannot  be  regarded  as  in  itself  constituting  a  substantive  disease. 
The  term  "  essential "  has  been  applied  to  those  cases  of  vertigo  in  which  no 
underlying  pathological  condition  nas  been  discoverable.  Vertigo  may  be  a 
symptom  of  organic  intra-cranial  disease,  but  it  occurs  much  more  frequently 
as  a  symptom  of  peripheral  or  functional  disturbance. 

Etiology.  Vertigo  is  a  common  nervous  symptom ;  it  mav  arise  in  the 
course  of  diverse  pathological  conditions  in  many  of  which  headache  also 
occurs.  Thus  vertigo  is  a  common  immediate  symptom  of  (1)  mild  cerebral 
concussion.  It  arises  also  (2)  from  circulatory  disturbances,  as  cerebral 
ansemia  and  hypersemia.  (3)  It  occurs  as  a  result  of  local  nerve  irritation, 
such,  for  example,  as  irritation  or  inflammation  of  the  middle  ear,  or  that 
which  follows  the  application  of  electrical  currents  to  the  head.  A  special 
form  of  vertigo,  true  auditory  vertigo,  occurs  as  a  symptom  of  disease  of  the 
labyrinth,  implicating  the  end  organs  of  the  eignth  nerve.  (4)  Various 
toxsemic  conditions  give  rise  to  vertigo;  thus,  vertigo  and  headache  are 
occasionally  associated  symptoms  at  the  onset  of  the  acute  infections.  Some 
degree  of  vertigo  is  a  common  symptom  in  acute  and  subacute  gastro-hepatic 
derangements  and  in  lithsemia.  Alcohol  and  tobacco  in  persons  unaccus- 
tomed to  their  use,  or  in  undue  amounts,  produce,  among  other  symptoms, 
vertigo,  and  in  many  persons  the  administration  of  narcotic  drugs,  particu- 
larly opium,  is  followed  by  this  symptom.  (5)  It  occurs  also  as  a  symptom 
of  endarteritis  and  arterio-sclerosis ;  and  (6)  in  valvular  disease  of  the  heart, 
especially  aortic  insufficiency,  and  in  degenerative  diseases  of  the  cardiac 
muscle  (fatty  heart,  chronic  myocarditis).  (7)  In  neuropathic  conditions, 
especially  neurasthenia  and  epilepsy.  (8)  In  reflex  disturoances,  such  espe- 
cially as  arise  from  disease  of  the  visual  apparatus  or  the  stomach.  (9)  In 
organic  disease  of  the  brain.  Finally  (10),  vertigo  arises  from  mechanical 
causes,  such  as  swinging,  certain  unusual  postures,  or  rapid  rotary  move- 
ments, and  in  the  irregular  disturbance  of  the  equilibrium  of  the  body  which 
occurs  at  sea. 

Pathological  Considerations.  The  equilibrium  of  the  bodv  is  maintained 
under  ordinary  circumstances  by  the  active  contraction  o/  muscles.  The 
nicely  adjusted  and  constantly  changing  motor  impulses  by  which  the 
balance  of  the  body  in  its  ever-changing  relation  to  surroundmg  objects  is 
secured  are  determined  in  cerebral  centres  in  response  to  sensory  impres- 
sions, which  are  as  constantly  in  action  as  the  motor  impulses  which  respond 
to  them. 

The  most  important  of  these  sensory  impulses  are  visual ;  that  is,  those 
from  the  eve  and  its  muscles,  and  aural,  which  proceed  from  the  semicircular 
canals  and  tlie  ampulke.  Scarcely  inferior,  however,  in  importance  are  the 
combined  sensory  impulses  from  the  muscles  directly  concerned  in  the  main- 
tenance of  ecjuilibriura  from  the  joints,  from  the  skin  and  from  the  viscera. 
Any  cause  suddenly  disturbing  the  continuous  and  systematized,  though  un- 
conscious, sensory  impulses  from  these  sources,  may  cause  a  derangement  of 
the  ner\'ous  mechanism  by  which  the  body  is  maintained  in  its  relation  to 
external  objects.  This  derangement  manifests  itself  as  vertigo.  These  sen- 
sory impressions,  except  those  from  the  skin,  are  not  felt  in  normal  conscious- 
ness. It  is  only  when  they  are  interrupted,  or  when  the  nutrition  of  the 
cortex  is  suddenly  lowered,  that  consciousness  in  regard  to  them  is  perverted 
and  vertigo  ensues.  Hence,  yertigo  implies  a  disturbance,  not  a  loss  of  con- 
sciousness. In  true  vertigo  consciousness  is  always  retained.  Gowers  has 
pointed  out  the  fact  that  we  are  chiefly  conscious  of  the  effect  on  the  action 
of  some  centre,  not  of  the  imperfection  (of  the  centripetal  impressions)  itself. 
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Clinical  Considerations.  Vertigo  varies  iu  inteusity  from  a  slight  feel- 
ing of  imperfect  equilibrium — mere  swimming  of  the  head — to  tne  most 
active  and  distressing  sensations  of  rapid  or  irregular  movement  or  whirling 
of  the  body  itself  or  of  surrounding  objects.  The  attack  comes  on  suddenly, 
and  is  usually  of  short  duration.  The  floor  or  the  bed  upon  which  the 
patient  is  lying  appears  to  rise  and  sink,  or  objects  whirl  around,  usually  in 
a  definite  direction — objective  vertigo ;  or  the  patient  himself  appears  to  be 
whirling  around  or  rising  and  sinkmg  in  space — subjective  vertigo.  These 
!?ensations  are  often  accompanied  by  compensatory  movements  on  the  part 
of  the  patient,  which  may  result  in  a  fall.  There  is  mental  confusion,  to- 
gether with  a  sense  of  alarm  and  oft«n  faintness.  Consciousness  is  impaired 
but  not  lost.  There  may  be  nausea  or  vomiting;  these  symptoms  are  almost 
always  present  when  the  vertigo  is  severe.  The  attacks  maj'  continue  to 
recur  wnilst  the  condition  to  which  they  are  due  persists.  Hence  vertigo 
may  become  chronic,  and  to  the  severer  form  of  persistent  vertigo  the  term 
daUis  vertiginosus  has  been  applied.  The  patient  is  often  compelled  to  keep 
the  eyes  closed.  Vertigo  is  increased  by  cnange  of  posture  and  particularly 
bv  sudden  movements  of  the  head.  It  is  very  often  diminished,  or  ceases 
aitocether,  when  the  patient  assumes  the  recumbent  posture. 

The  above-named  conditions  in  which  vertigo  often  occurs  as  a  symptom 
may  be  taken  together  as  the  basis  of  an  etiological  classification.  Though  al- 
most always  regarded  by  the  patient  and  his  mends  as  serious,  vertigo  is  iu 
many  cases  an  msignificant  symptom. 

The  following  forms  of  vertigo  require  brief  separate  consideration  :  Aural 
vertigo,  including  true  auditory  vertigo — M^ni^re's  disease ;  toxic  vertigo ; 
arterio-sclerotic  vertigo ;  cardiac  vertigo ;  neurotic  vertigo,  including  that  of 
neurasthenia,  epilepsy,  the  so-called  stumbling  or  paralyzing  vertigo  and  par- 
oxysmal vertigo  ;  reflex  vertigo  ;  the  mechanical  vertigoes ,  and,  finally,  the 
vertigoes  whicn  arise  in  coarse  intra-cranial  disease. 

Aural  Vertigo.  A  distinction  must  be  made  between  the  vertigo  which 
is  sometimes  symptomatic  of  irritation  or  disease  of  the  middle  ear  or  of  the 
external  auditory  canal,  and  that  which  arises  in  lesions  of  the  eighth  nerve 
involving  its  ena-organs  in  the  labyrinth  or  its  nuclei.  The  latter  constitutes 
true  auditory  or  labyrinthine  vertigo,  and  is  the  chief  symptom  of  M^ni^re's 
disease. 

Vertigo  often  arises  from  the  pressure  of  accumulated  cerumen  in  the  ex- 
ternal auditory  canal,  especially  if  the  mass  has  become  slightly  displaced. 
Vertigo  may  follow  the  sudden  forcing  of  air  against  the  membrana  tympani 
from  a  blow  upon  the  ear,  or  the  entrance  of  water  in  diving  or  surf-bath- 
ing, or  the  forcible  injection  of  water  in  syringing.  Vertigo  may  also  arise 
from  irritation  of  the  Eustachian  tube  in  the  surgical  treatment  of  the 
middle  ear.  This  symptom  also  occurs,  though  it  is  not  common  in  cases  of 
otitis  media.  The  vertigo  arising  under  the  above  circumstances  is  usually 
slight  and  transitory.  Whether  it  is  directly  due  to  local  irritation,  or  is 
reflex,  has  not  yet  been  determined. 

MfeNifeRE'ft  DiftEA8E.  An  afiectiou  characterized  by  noises  in  the  ear, 
sudden  attacks  of  vertigo  with  nausea  and  vomiting,  and  ner\'0U8  deafness, 
which  in  many  cases  is  progressive.  The  attacks  are  often  apoplectiform 
with  momentary  loss  of  consciousness. 

This  affection  is  an  important,  very  often  a  serious,  disease.  It  must  l>e 
regarded  as  a  substantive  affection  of*^  which  vertigo  is  the  chief  symptom. 
It  was  first  described  as  such  by  M^ni^re  in  1861.  The  term  "Sl6ni^re*s 
disease  "  is  frequently  applied  to  attacks  of  vertigo  occurring  in  any  disease 
of  the  auditory  apparatus.  It  should  be  restricted  to  the  affection  charac- 
terized by  the  complexus  of  symptoms  about  to  be  described. 
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Age  plays  an  important  part  in  the  predisposition.  The  affection  is  very 
rare  in  early  life,  in  a  large  proportion  of  the  cases  the  attacks  first  show 
themselves  between  forty-five  and  fifty-five,  but  they  may  come  on  much 
later.  Men  sufiTer  more  frequently  than  women.  Nothing  is  known  of  the 
exciting  causes.  The  disease  is  paroxysmal,  the  attacks  occurring  at  irregu- 
lar intervals,  and  very  oft«n  in  series,  several  of  which  may  take  place  in  one 
day  or  on  successive  days.  Such  series  or  single  attacks  may  be  separated  bv 
intervals  of  weeks  or  even  months.  The  attack  is  very  fi^uently  apoplecti- 
form, be^nning  suddenly  with  tinnitus  aurium  and  subjective  or  objective 
vertigo  of  such  intensity  that  the  patient,  in  order  to  prevent  himseli  from 
falling,  is  obliged  to  immediately  catch  some  support  or  to  sit  or  lie  down.  K 
loss  01  consciousness  occur  it  is  as  a  rule  momentary.  Occasionally  ocular 
symptoms  accompany  the  attack.  These  consist  in  diplopia  or  nystagmus. 
Forced  movements  may  occur,  and  in  the  inter\'als  of  freouent  attacks  there 
is  an  impairment  of  equilibrium,  so  that  the  patient  walks  with  difiicult}\ 
The  attack  is  usually  of  short  duration.  As  the  vertigo  passes  off*  the  patient 
is  pale,  breaks  into  a  profuse  sweat,  suffers  from  nausea,  or  there  may  be 
actual  vomiting.  As  a  rule,  there  is  no  disease  of  the  middle  ear.  W  hen 
present,  the  association  is  merely  accidental.  The  deafness,  which  is  nervoa*>, 
usually  affects  one  ear  only.  It  is  progressive,  but  never  complete.  When 
deafiiess  becomes  complete,  the  vertigo  ceases,  the  end-organs  of  the  nerve 
being  destroyed. 

Three  principal  theories  have  been  suggested  to  account  for  the  phenomena 
of  M^ni^re's  disease : 

1.  That  the  symptoms  are  due  to  lesions  of  the  labyrinth.  There  is  pro- 
gressive degeneration  of  the  nerve  or  its  end-organs. 

2.  That  the  disease  is  a  vasomotor  neurosis  of  the  vessels  of  the  lab>Tinth. 
This  view  finds  some  support  in  the  paroxysmal  character  of  the  affection 
and  in  the  fact  that  acute  lesions  with  hemorrhage  have  been  found  u|>on 
post-mortem  examination. 

3.  That  the  primar}'  trouble  consists  in  an  affection  of  the  centres  for  hear- 
ing and  equilibration. 

Of  these  three,  the  first,  namely,  that  the  symptoms  are  due  to  lesion?:  of 
the  labyrinth  involving  the  end-organs  of  the  eighth  nerve,  is  at  present 
generally  accepted. 

The  direct  diagnosis  of  M^ni^re's  disease  rests  upon  the  paroxysmal  ver- 
tigo, the  apoplectiform  seizure,  the  occurrence  of  tinnitus,  nausea,  and  vomit- 
ing and  the  nervous  deafness,  usually  progressive.  The  diflTerential  diagnojib* 
between  the  vertigo  which  is  so  prominent  a  symptom,  and  other  forms  of 
vertigo  must  in  the  main  depend  upon  the  association  of  the  foregoing  sym|>- 
toms,  the  paroxysmal  nature  of  the  attack  and  the  absence  of  other  patho- 
logical states  usually  attended  with  vertigo. 

The  prognosis  is  uncertain.  A  small  proportion  of  the  cases  terminate, 
after  a  variable  duration,  in  complete  recovery,  with  total  loss  of  hearing  iu 
the  affected  side ;  much  more  commonly  the  disease  proves  persistant  and  in- 
tractable, and,  with  periods  of  exacerbation  and  improvement  for  which  no 
explanation  is  to  be  found,  continues  throughout  life.  In  some  instances  the 
symptoms  are  so  severe  that  the  patients  become  bed-ridden. 

The  treatment  of  M^ni^re's  disease  does  not  rest  ujwn  a  ver}'  satisfactory 
basis ;  nor  are  the  results  in  general  brilliant.  Nevertheless,  manv  cases*  an* 
for  a  time  at  least,  greatly  benefited  by  systematic  medication.  As  nothin^; 
is  known  of  the  cause,  nothing  is  to  be  said  of  prophylaxis.  The  general 
health  must  be  looked  after  as  in  every  chronic  disease.  The  bromides  aiv 
useftil  in  doses  of  gr.  xx-xxx  1.5  t.  d.,  or,  when  other  plans  of  treatment  are 
employed,  in  a  larger  single  dose  at  bedtime.     Potassium  iodide  may  be  ail- 
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ministered  in  all  cases  in  which  there  is  a  history  of  syphilis ;  its  use  has 
occasionally  been  followed  by  improvement  where  no  such  history  has  been 
elicited.  The  method  of  Charcot  consists  in  the  use  of  quinine  pushed  to 
cinchonism ;  the  drug  is  then  discontinued,  and  as  the  physiological  eiiects 
pass  away  improvement  is  noted.  Upon  the  recurrence  of  the  attacks,  the 
quinine  is  again  ^ven  in  the  same  manner.  Quinine  may  be  given  in  con- 
nection with  the  bromides  or  with  hydrobromic  acid.  The  salicylates  pushed 
to  the  production  of  their  physiological  eifects  have  been  followed  oy  im- 
provement. Thus,  the  sodium  salicylate  may  be  given  in  gr.  x-xv  (0.6-1) 
doses  t.  d.  until  persistent  tinnitus  or  other  evidence  of  its  effect  upon  the 
nervous  system  arise,  and  then  stopped.  Pilocarpine  and  ergot  have  been 
employed,  and  I  have  seen  decided  relief  follow  the  long-continued  adminis- 
tration of  ergotin  and  cannabis  indica. 

Toxic  Vertigo.  The  vertigo  which  occurs  at  the  onset  of  the  acute 
infections  is  usually  associated  with  headache.  It  is  always  of  secondary 
importance  as  compared  with  the  general  symptoms,  and  quickly  passes  away. 
It  requires  no  special  treatment. 

Vertigo  is  a  symptom  of  gastro-hepatic  catarrh,  or  hilio\uniem.  This  form 
of  vertigo  is  usually  more  troublesome  on  rising  in  the  morning,  and  is  one 
of  an  annoying  group  of  symptoms  to  which  persons  of  bilious  temperament 
and  sedentary  lives  are  peculiarly  susceptible,  especially  if  they  are  given 
over  to  the  pleasures  of  the  table.  Constipation,  nausea,  a  furred  tongue 
and  foul  breath,  loss  of  appetite,  headache,  and  depression  of  spirits  make 
up  the  clinical  picture.  The  occasional  vertigo  of  lithsemic  patients  is  an 
allied  condition.  Vertigo,  sometimes  of  high  grade,  also  occurs  as  a  symp- 
tom of  acute  indigestion,  and  especially  that  following  a  surfeit.  Many  ver- 
tigoes now  known  to  be  due  to  other  causes  were  at  one  time  ascribed  to  gas- 
tric disorder,  and  the  vertigo  a  stamacho  laeso  of  Trousseau  occupies  a  much 
less  important  place  in  nosology  than  formerly.  Gastric  vertigo  is  probably 
in  part  reflex,  in  part  toxic. 

The  vertigo  caused  by  narcotics,  alcohol,  tobacco,  opium,  cocaine,  nitro- 
glycerin, ana  many  other  drugs  is  transitory  and  demands  merely  passing 
consideration.  Idiosyncrasy  and  habit  play  a  large  part  in  determining  the 
occurrence  and  degree  of  vertigo  as  a  drug-symptom.  A  peculiarity  of  the 
vertigo  which  in  many  persons  follows  the  administration  of  opium  and  its 
derivatives  is  the  extent  to  which  it  is  influenced  by  posture,  being  wholly 
absent  while  the  patient  remains  recumbent  and  at  rest,  and  coming  on  witK 
distressing  intensity  upon  movement  or  in  the  erect  position. 

Cardio-va8c:ular  Vertigo.  Vertigo  is  a  symptom  of  cerebral  anaemia. 
When  the  cause  does  not  act  instantaneously,  swimming  of  the  head  pre- 
cedes syncope.  This  is  the  case  in  sudden  blood-loss.  Mechanical  defects 
in  the  circulatory  apparatus  produce  this  form  of  vertigo.  Cardiac  asthenia, 
whether  due  to  defective  innervation  or  changes  in  the  heart-muscle  (myo- 
carditis ;  fatty  heart),  is  frequently  attended  by  some  degree  of  vertigo. 
Upon  effort,  or  during  excitement,  or  when  the  tidal  blood  is  accumulated 
in  the  abdominal  organs  during  the  digestion  of  a  too  hearty  meal,  the  en- 
feebled heart  may  fail  to  adequately  supply  the  brain  with  blood,  and  ver- 
tigo, followed  by  faintness,  result,  tfnder  such  circumstances  valvular 
defects,  and  in  particular  aortic  insufficiency,  may  pro<luce  like  effects. 
Sclerotic  changes  in  the  branches  of  the  cerebral  arteries,  producing  local 
amemia  and  impairment  of  nutrition,  cause  vertigo.  Such  changes  may  he 
brought  about  by  disease  or  by  old  age.  The  association  of  vertigo  and  tin- 
nitus aurium  as  persistent  symptoms  is  sometiincs  a  very  distressing  senile 
condition. 

In  this  connection  is  to  be  noted  the  vertigo  of  ansemia  and  chlorosis,  which 
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occurs  especially  upon  exertion,  and  is  due  to  cerebral  ansemia.     Vertigo  is 
occasionally  a  marked  symptom  in  leuksemia. 

Neurotic  Vertigo,  (a)  Epileptic  vertigo  occurs  as  an  aura ;  also  in 
petit  mal.  (6)  Neurasthenic  vertigo  is  a  common  and  distressing  symptom. 
It  occurs  in  attacks  that  are  frequent,  but  not  usually  severe  nor  prolonged. 
Slight  nausea  may  be  present,  but  vomiting  does  not  often  take  place.  The 
vertigo  of  neurasthenia  is  frequentlv  reflex — ocular  or  gastric.  It  is  usually 
subjective,  (c)  Stumbling  or  paralyzing  vertigo.  There  is  a  sudden  loss  of 
power  in  the  legs  without  the  ordinary  sensations  of  vertigo,  though  it  is 
probable  that  there  is  momentary  impairment  of  consciousness.  This  8ymi>- 
tom  has  been  noted  in  exophthalmic  goitre,  and  has  occurred  endemically 
in  summer  in  certain  cantons  of  Switzerland,  (d)  Paroxysmal  vertigo  occa- 
sionally occurs  in  individuals  of  nervous  temperament  after  excitement  or 
excessive  fatigue.  The  attacks  come  on  suddenly,  and  sometimes  last  for 
several  hours.  The  sensation  of  vertigo  is  very  distressing;  it  is  accom- 
panied by  intense  nausea  and  vomiting.  All  the  symptoms  are  increased  by 
movement  and  in  the  upright  posture.  The  attacks  present  all  the  phe- 
nomena of  sea-sickness,  with  which  they  have  been  compared. 

Reflex  Vertic;o  is  much  less  common  than  formerly  supposed.  Ocular 
vertigo  may  in  rare  instances  occur  alone,  more  commonly  in  connection 
with  orow-pains  or  other  forms  of  headache  as  a  symptom  of  defective  refrac- 
tion or  want  of  harmonious  action  in  the  ocular  muscles — eye-strain.  The 
close  central  anatomical  relationship  of  the  vagus  and  auditory  ner\'es  has 
been  invoked  to  explain  the  occurrence  of  reflex  vertigo  in  gastric  derange- 
ments. 

Mechanical  Vertigo.  This  symptom  quickly  arises  upon  certain  move- 
ments, as  sudden  lowering  of  the  head,  whirling  around,  or  swinging,  in  j>er- 
sons  not  used  to  them,  and  as  part  of  the  morbid  complexus  in  sea-sickness, 
car-sickness,  and  in  very  susceptible  individuals  from  the  motion  of  elevators. 
Exceptionally  chronic  vertigo  of  mild  kind  troubles  those  who,  as  elevator 
bovs,  are  continuously  exp(»ed  to  such  movements. 

^HE  Vertigo  of  Intra-cranial  Dise.^se.  Vertigo  is  a  very  common 
symptom  in  disease  of  the  brain  and  its  meninges.  It  is,  however,  of  inferior 
importance  as  a  rule,  both  as  regards  the  subjective  sensations  of  the  patient 
and  in  diagnosis,  to  many  of  the  symptoms,  such  as  headache,  vomiting, 
mental  hebetude,  etc.,  with  which  it  is  usually  associated.  It  occurs  in  cere- 
bral ansemia  and  hypencmia,  in  meningitis,  in  acute  and  in  chronic  or  latent 
abscess  of  the  brain,  in  cerebral  arterio-sclerosis,  and  as  a  premonitory  symp- 
tom in  the  acute  softening  due  to  thrombosis ;  as  a  general  symptom  of  cere- 
bral irritation  in  tumor  of  the  brain,  and  as  a  symptom  of  special  signifi- 
cance in  tumor  and  other  coarse  lesions. of  the  cerebellum.  Vertigo,  so 
common  in  arterio-sclerosis,  acquires  especial  importance  in  the  diagnosis  of 
cerebral  syphilis. 

Diagnosis.  Vertigo  is  a  morbid  phenomenon  mi  genei'Wy  and  may  l>e 
recognized  without  difliculty  from  the  description  of  the  patient.  It  is  to  be 
regarded  in  all  cases,  even  in  those  in  which  the  underlying  pathological 
condition  is  not  at  once  discoverable,  as  a  symptom  which  acquires  signifl- 
cance  and  importance  chiefly  as  indicating  the  disease  of  which  it  is  a  mani- 
festation. The  character  of  the  vertigo  is  to  be  carefully  investigate<l ; 
whether  it  be  subjective  or  objective,  intermittent,  paroxysmal,  or  chronic. 
Especial  attention  must  be  given  to  the  associated  symptoms.  The  causal 
diagnosis  can  alone  aflbrd  a  basis  for  intelligent  prognosis  and  rational 
treatment. 

Prognosis.  The  prognosis  varies  according  to  the  cause.  Many  forms  of 
vertigo  are  amenable  to  treatment.     Those  cases  in  which  the  symptom  i.< 
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due  to  organic  disease  of  the  brain  or  to  epilepsy  are  not  hopeftil.  Vertigo 
caused  by  labyrinthine  disease  ceases,  as  a  rule,  when  the  hearing  upon  the 
affected  side  is  wholly  lost. 

Treatment.  The  treatment  of  vertigo  must  be  determined  by  the  cause. 
The  attack  is  best  managed  by  rest  in  tne  recumbent  posture  and  the  admin- 
istration of  the  spirit  of  ammonia.  Among  merely  symptomatic  remedies  the 
bromides  are  the  most  use^l,  their  proper  employment  being  usually  followed 
by  temporary  good  effects. 

'  The  vertigo  of  neurasthenia  yields  to  management  by  rest,  a  proper  and 
sufficient  dietary,  laxatives,  the  mineral  acids,  and  strychnine ;  that  of  gas- 
tric disorder  to  laxatives,  simple  bitters,  and  a  regulated  diet.  The  actual 
condition  of  the  stomach  must  be  ascertained  by  the  modem  methods  of  gas- 
tric diagnosis,  and  treated  accordingly ;  that  of  biliousness,  lithsemia  and  gout 
by  appropriate  regimen  and  remedies ;  that  of  old  age  and  arterio-sclerosis 
is  partially  reliev^  by  nitroglycerin,  potassium  iodide,  systematic  purgation, 
and  a  restricted  diet,  from  which  meats  and  sugars  are  largely  excluded. 
In  the  last  group  of  cases  cardiac  tonics  may  be  indicated.  In  persistent 
vertigo,  the  cause  of  which  may  not  be  obvious,  counter-irritation  over  the 
nape  of  the  neck  or  the  mastoid  process  is  occasionally  use^l. 


INSOMNIA. 

Definition.  Insonmia  is  a  term  used  to  designate  a  condition  of  disturb- 
ance of  the  nervous  system,  characterized  by  habitual  incomplete  sleep  or 
by  periods  of  entire  absence  of  normal  sleep. 

Synonyms.    Sleeplessness ;  Abnormal  Wakeftilness ;  Ahypnosis. 

Sleep  is  a  physiological  condition  in  which  consciousness  is  suspended,  and 
during  which  the  body  is  in  repose  while  its  constituent  elements  undergo 
nutritional  repair.  The  activity  of  the  cells  of  the  cortex  of  the  brain  is  in 
abeyance ;  the  higher  cerebral  functions,  and  among  them  consciousness, 
ceai«e.  The  muscular  system  and,  to  some  .extent,  other  organs  share  in  the 
repose.  On  the  other  hand,  the  intimate  physiological  activities  which  con- 
stitute processes  of  repair  go  on,  with  the  result  that  the  awaking  is  attended 
with  sensations  of  refreshment  and  renewed  vigor.  The  recurrence  of  sleep 
under  normal  conditions  is  rhythmical ;  it  is  a  manifestation  of  the  normal 
alteration  of  irritability  and  loss  of  irritability  characteristic  of  cell  life  in 
general.  In  the  highest  sense  the  changes  which  bring  about  sleep,  and 
equally  those  which  bring  it  to  an  end,  are  chemical  and  intra-cellular.  The 
blood  conveys  nutritive  principles,  and  may  supply  drug  principles,  as  caf- 
feiu,  which  excite  irritability  and  postpone  sleep ;  or  which,  as  morphine, 
allay  it  and  hasten  sleep.  Some  degree  of  cerebral  an»mia  is  present ;  but 
there  is  no  proof  that  it  is  the  cause  of  sleep,  the  probability  being  that  the 
deficiency  of  blood  is  merely  the  result  of  the  suspension  of  mnctional  activ- 
ity. In  so  far  as  the  circulation  has  to  do  with  causing  or  preventing  sleep,  it 
is  not  mechanically,  that  is  to  say,  not  in  the  increase  or  decrease  in  the  amount 
of  blood  supplied  to  the  brain,  but  in  the  composition  of  the  blood,  that  it 
actJ*.  Thus  drowsiness  may  be  present  with  all  the  signs  of  cerebral  congestion 
or  under  circumstances  in  which  there  is  manifest  aiiajmia  of  a  high  degree ; 
while  the  presence  in  the  blood  of  waste  products,  various  dnigs  or  poisons, 
is  apt  to  cause  drowsiness,  pathological  sleep,  stupor,  or  coma,  according  to 
their  amount  in  relation  to  the  body-weight  of  the  individual.  Herein  is  to 
be  sought  the  essential  difference  between  normal  sleep  and  other  states  in 
which  consciousness  is  lost  and  which  are  purely  pathological.  These  states 
of  sleep,  stupor,  and  coma  are  not,  as  some  have  taught,  simply  the  expres- 
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sion  of  different  degrees  of  suspension  of  the  fiinctions  of  the  cerebral  cortex, 
but  sleep  and  the  others,  notwithstanding  their  points  of  resemblance  in  the 
sick-room,  are  essentially  different  conditions,  due  to  different  causes,  produc- 
ing diverse  effects  in  the  economy  and  terminating  in  results  that  are  not  to 
be  compared. 

Normal  sleep,  both  in  character  and  amount,  varies  with  age,  sex,  indi- 
vidual peculianty,  occupation,  and  to  some  extent  with  race  and  climate.  In 
the  newborn  sleep  is  a  nearly  continuing  state,  interrupted  in  health  only 
by  the  taking  of  food  and  the  offices  of  the  toilet ;  a  little  later  there  are 
periods  of  wakefulness,  and  the  healthy  child  of  two  years  passes  half  its 
time  in  slumber.  The  adult  requires  from  seven  to  eight  hours  of  sleep  daily ; 
aged  persons  not  more  than  five  or  six  hours.  Women  need,  as  a  rule,  more 
sleep  than  men.  Individual  peculiarities  are  observed  in  regard  to  the 
amount  of  sleep  required,  just  as  as  in  the  amount  of  food  necessary  to 
health  and  comfort.  Thus  there  are  persons  to  whom  nine  or  even  ten  or 
twelve  hours  of  sleep  are  essential,  while  others  seldom  sleep  more  than  six 
hours  out  of  the  twenty-four.  Nor  is  this  difference  to  be  explained  by  the 
completeness  of  the  sleep,  since  those  whose  sleep  is  longest  often  sleep  deeply, 
and  those  who  habitually  require  short  hours  of  sleep  are  easily  aroused. 
Those  whose  occupations  keep  them  much  in  the  open  air  and  involve  pro- 
longed muscular  effort  take  far  longer  hours  of  sleep  than  brain  workers  and 
those  of  sedentary  habits,  and  the  former  class  sleep  more  soundly.  The 
Northern  races  are  accustomed  to  longer  hours  of  sleep  than  those  who  dwell 
in  more  favored  climates. 

Under  normal  circumstances  the  sleeper  is  readily  aroused.  Sleep  when 
interrupted  tends  to  recur,  but  may  be  postponed  by  vigorous  external  im- 
pressions or  by  the  power  of  the  will.  After  a  prolonged  period,  however, 
the  need  of  sleep  asserts  itself,  and  no  sense-impression,  no  moral  stimulant, 
no  effort  of  the  will  is  sufficiently  powerftil  to  keep  the  exhausted  sufferer 
awake.  Continuous  insomnia  terminates  in  the  course  of  two  or  three  weeks 
in  fatal  exhaustion. 

The  term  insomnia  cannot  be»  properly  employed  to  designate  the  tem- 
porary wakefulness  due  to  powerful  external  impressions.  Persons  who  can- 
not sleep  because  they  are  disturbed,  sleep  well  enough  when  permitted  to 
do  so.  Those  who  suffer  from  insomnia  sleep  badly  or  not  at  all  under  the 
most  favorable  circumstances. 

Etiology.     Insomnia  may  be  simple  or  functional  and  symptomatic. 

(a)  Simple  or  functional  insomnia  occurs  in  neurotic  individuals  and  espe- 
cially in  overtaxed  brain-workers.  This  form  includes  hereditary  and  haoit 
insomnia.  The  disorder  of  sleep  is  not  dependent  upon  any  discoverable 
underlying  disease  or  morbid  condition,  and  is  frequently  present  in  persons 
whose  general  health  is  in  other  respects  fairly  good.  After  a  time  habitual 
wakefulness  produces  impairment  of  nutrition,  brain  exhaustion,  and  very 
often  severe  mental  symptoms. 

(6)  Symptomatic  insomnia.  Habitual  inability  to  sleep  is  an  important 
symptom  in  a  great  variety  of  morbid  conditions.  The  causes  may  be  ar- 
ranged in  groups  as  follows:  Nervous,  psychic,  cardio-vascular,  diathetic, 
toxic,  and  infectious.  Not  infrequently  two  or  more  of  these  conditions  act 
in  combination. 

Insomnia  is  a  prominent  secondary  symptom  in  painflil  diseases,  especially 
cancer,  aneurism,  and  the  intractable  neuralgias ;  also  in  acromegaly. 

Insomnia  is  frequent  in  many  diseases  of  the  nervous  system.  It  occurs  in 
neurasthenic  subjects  usually  in  the  form  of  irregular,  fitml,  and  unrefreshing 
sleep,  troubled  with  dreams,  and  as  complete  wakefulness  after  fatigue  or 
excitement.     It  is  common  in  the  various  forms  of  insanity  both  in  the  pro- 
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dromic  period  and  in  the  declared  disease.  It  is  sometimes  prolonged  and 
distressing  in  general  paralysis  of  the  insane,  but  is  not  common  in  focal 
legions  of  the  brain.  It  is  a  prominent  symptom  in  acute  delirium ;  while  in 
melancholia  sleep  is  broken,  unresting,  disturbed  by  dreams  of  the  most  dis- 
tressing character  ;  often  for  prolonged  periods  absent  altogether.  Diseases 
of  the  heart  and  arteries  are  not  rarely  attended  by  sleeplessness,  partly  due 
to  cerebral  anaemia,  partly  to  the  state  of  the  blood,  and  partly  to  the  ina- 
bility of  the  patient  to  assume  the  recumbent  posture.  As  these  factors 
increase,  wakefulness  is  progressively  superseded  by  somnolence,  stupor,  and 
coma.  In  this  connection  we  note  also  the  insomnia  of  chronic  nephritis, 
especially  those  forms  in  which  artero-sclerosis  is  pronounced.  The  want  of 
sleep  is  here  due  to  mechanical  defects  in  the  blood-supply  and  to  toxaemia 
(unemia),  while  the  insomnia  so  marked  in  certain  cases  of  acute  nephritis 
must  be  ascribed  chiefly  to  toxic  principles  circulating  in  the  blood.  In 
anaemia  and  chlorosis  there  is  frequently  sleeplessness  by  night  and  drowsi- 
ness by  day.  Diathetic  states,  such  as  undeveloped  gout  and  lithaemia  are 
common,  often  unsuspected  causes  of  protracted  and  tormenting  sleepless- 
ne^.  Disturbed  sleep,  rather  than  absolute  insomnia,  is  among  the  symptoms 
of  gastric  disorder. 

Tea  and  coffee  have  in  many  persons,  and  especially  in  those  unaccus- 
tomed to  drink  them  at  night,  the  power  of  inhibiting  sleep ;  caffeine  has 
the  same  effect.  Alcohol,  in  moderate  doses,  is  usudly  sleep-compelling, 
while  excesses  stupefy,  and  complete  insomnia  is  a  conspicuous  phenomenon 
in  delirium  tremens  and  alcoholic  mania.  The  onset  of  the  acute  infectious 
diseases  is  often  marked  by  wakefulness.  The  early  stages  of  enteric  fever, 
influenza,  croupous  pneumonia,  afford  striking  instances  of  the  insomnia 
caused  by  the  toxic  agents  of  the  acute  febrile  infections.  Sleeplessness  is 
one  of  the  rare  nervous  symptoms  of  secondary  syphilis,  and  is  sometimes  the 
precursor  of  s}T)hilis  of  tte  brain.  Insomnia  occurs  in  certain  cases  of  acute 
malaria  and  in  the  malarial  cachexia,  and  is  sometimes  a  stubborn  and 
troublesome  symptom  of  trichinosis. 

The  sleeplessness  of  the  period  of  convalescence  from  acute  disease  must 
be  attribute<l  not  to  toxaemia,  but  rather  to  the  general  asthenia  of  the  stage 
of  recovery. 

Women  are  less  prone  to  insomnia  than  men,  children  less  than  adults, 
and  open-air  workers  than  those  engaged  in  sedentary  occupations. 

Symptomatology.  Insomnia  shows  wide  variations  in  kind  and  complete- 
ness. It  may  take  the  form  of  troubled  and  unrefreshing  sleep  of  only  a 
few  hours*  duration,  or  of  fitfiil  and  broken  slumber  with  intervals  of 
painful  wakefiilness,  or  sleep  may  be  absent  for  days  together.  A  very 
common  form  of  simple  insomnia  is  that  in  which  the  patient  on  going  to 
bed  falls  asleep,  but  awakes  in  the  course  of  two  or  three  hours,  and  tosses 
until  morning.  In  the  insomnia  of  neurasthenia  there  is  often  great  but 
irregular  mental  activity,  in  which  the  cares,  anxieties,  and  worries  of  daily 
life  are  rehearsed  with  torturing  iteration.  With  this  there  is  also  great 
restlessness,  a  peculiarity  also  present  in  the  sleeplessness  of  insanity.  Queru- 
lousness  and  irritability  are  associated  moods.  Insomnia  is  comparatively 
uncommon  in  children ;  when  present  it  is  attended  with  great  restlessness 
and  mental  excitement,  and  is  of  greater  significance  than  that  of  adults. 
The  insomnia  of  old  persons  is  usually  tranquil  and  unaccompanied  by  ex- 
citement or  irritability. 

The  differential  diagnosis  between  simple  insomnia  and  symptomatic  in- 
somnia must  be  made  by  exclusion. 

Treatment.  The  treatment  is  symptomatic  and  causal.  Both  forms  of 
insomnia,  the  simple  and  the  symptomatic,  may  require  symptomatic  treat- 
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ment  for  their  successful  management ;  but  many  cases  of  the  latter  recover 
under  treatment  properly  directed  to  the  relief  of  the  morbid  condition  of 
which  the  sleeplessness  is  a  symptom.  The  subject  naturally  arranges  itself 
under  three  general  headings :  The  general  management  of  cases  of  insomnia, 
medication  by  means  of  hypnotic  drugs,  and  the  treatment  of  the  underly- 
ing disease. 

The  General  Management  of  Insomnia,  Simple  insomnia  is  in  many 
cases  the  outcome  of  an  overtaxed  nervous  system,  too  much  work  or  too 
much  worr}' ;  or  it  is  the  result  of  an  irregular  and  self-indulgent  life,  a  mere 
vicious  habit.  Under  such  conditions  the  indications  for  treatment  are 
obvious,  but  not  often  readily  carried  out.  It  follows,  however,  that  dimin- 
ished work,  especially  in  the  field  of  intellectual  endeavor,  lowered  ambi- 
tions, the  renunciation  of  efforts  after  the  practically  unattainable,  a  systema- 
tized and  regulated  life,  not  only  enable  many  individuals  to  recover  the 
nleep  habit  which  they  have  lost,  but  also  secure  to  them  a  measure  of  happi- 
ness unknown  in  the  too  earnest  struggle  for  objects  beyond  their  powers  or 
circumstances.  Simple  hvgienic  measures  that  invite  calm  and  refreshing 
sleep  are  early  rising,  ligKt  meals  of  wholesome  food,  moderate  exercise  in 
the  open  air,  systematic  bathing  and  great  regularity  in  everything.  Men- 
tal work  should  be  restricted  to  the  early  day  and  limited  to  four  or  six 
hours.  The  afternoon  should  be  spent  in  out-door  exercise ;  the  evening 
occupied  with  conversation  or  amusements  that  do  not  greatly  tax  the  atten- 
tion. Much  time  should  be  devoted  to  the  preparation  for  bed.  Let  the 
patient  potter  about  till  he  is  sleepy  with  prolonged  attention  to  the  mindless 
details  of  the  toilet ;  then,  in  a  cool  room,  with  warm  feet,  a  hard  bed,  and 
light  covering,  his  chances  of  sleep  are  at  their  best.  Above  all,  as  the 
head  touches  the  pillow  let  thought  and  the  problems  of  the  day  be  banished 
and  the  attention  given  to  the  monotonous,  inarticulate  sounds  of  the  outer 
world.  Hot  foot-baths,  warm  baths  with  cold  afiusion  to  the  spine,  muscle 
l)eating  and  massage  arc  measures  as  likely  to  arouse  and  excite  the  nervous 
system  as  to  tranquillize  it,  and,  while  sometimes  useful,  are  more  frequently 
of  doubtfiil  advantage.  A  glass  of  warmed  milk,  a  cup  of  hot  bouillon,  a 
toddy  or  a  glass  of  beer  often  aids  in  the  invitation  to  sleep.  Sometimes  the 
monotonous  reading  of  a  familiar  book  may  be  useful,  but  it  is  better  for  the 
patient  to  be  wholly  left  to  himself.  Many  persons  who  suffer  from  insomnia 
greatly  exaggerate,  without  meaning  to  do  so,  the  loss  of  sleep. 

Tea  or  coffee  taken  late  in  the  day  are  hostile  to  sleep. 

Hypnotic  Dnig^  Drugs  that  induce  sleej)  are  to  be  used  with  caution. 
The  moral  effect  of  their  habitual  employment  is  bad  and  tends  to  invalid- 
ism. Their  unguarded  administration  exposes  the  patient  to  the  danger  of 
the  formation  of  the  drug-habit,  a  danger  increased  on  the  one  hand  by  the 
neurotic  temi)erament  and  op  the  other  by  familiarity  with  narcotics  and 
their  dosage.  They  are,  however,  in  many  cases  indispensable.  One  or 
another  may  be  employed  in  adequate  amounts  for  a  few^  nights,  and  then 
abruptly  or  gradually  abandoned.  Occasionally  good  results  are  obtained 
by  a  full  (lose  ever}^  second  or  third  night ;  or,  again,  a  very  moderate  dose 
may  be  given  for  a  long  time  with  satisfactory  effects.  The  details  of  the 
proper  employment  of  narcotics  to  induce  sleep  require  great  tact  on  the 
part  of  the  physician.  Insofar  as  possible  the  precise  drug  and  the  dose  used 
should  remain  unknown  to  the  patient,  and  from  time  to  time  different  hyp- 
notics employed.  Physicians,  nurses,  and  apothecaries  who  suffer  from  in- 
somnia are  especially  liable  to  the  formation  of  habits  of  vicious  dependence 
upon  narcotics.  Opium  and  its  derivatives  and  chloral  are  in  this  respect 
most  seductive  and  <laugerous.  Chloral  is,  in  the  opinion  of  the  writer,  the 
surest  of  our  modern  hypnotics  and  by  far  the  most  satisfactory  in  its  eflfects. 
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The  immediate  danger  of  cardiac  depression  is  not  to  be  overlooked.  It 
can  be  guarded  against,  and  its  effect  reinforced  by  the  simultaneous  ad- 
ministration of  some  alcoholic  beverage.  In  exceptional  cases  chloral  is  fol- 
lowed by  great  excitement  and  wakeftilness  or  by  symptoms  of  acute  gastric 
catarrh.  Chloralamid  is  less  active,  less  sure  in  its  effects,  but  altogether 
safe  in  proper  doses.  I  have  used  it  of  recent  years  more  than  any  other 
drug  as  a  hypnotic.  Sulphonal,  which  should  be  dissolved  in  hot  water, 
milk,  or  bouillon,  which  is  swallowed  as  soon  as  cool  enough,  is  uncertain  in 
its  effects  and  often  followed  by  headache  and  prolonged  dulness  after  wak- 
ing. Paraldehyde  is  safe  and  sometimes  a  very  effective  drug,  but  its  disa- 
greeable taste  and  still  more  disagreeable,  persistent  odor  stand  in  the  way 
of  its  general  employment.  Hyoscine  hydrobromate  is  to  be  chosen  in  those 
cases,  and  especiallv  in  the  insomnia  of  the  insanities,  in  which  great  motor 
excitement  is  present.  The  virtues  of  urethane,  amylene  hydrate,  somnal, 
trional,  and  tetronal  as  sleep-compelling  drugs  are  now  established. 

Of  inferior  value,  but  still  most  useftil  in  proper  cases,  are  antipyrin  in 
laree  doses,  the  bromides  and  valerian. 

Opium,  morphine,  and  codeine  alone  or  in  combination  with  chloral,  hyo- 
scine, or  the  bromides  are  to  be  reserved  for  cases  otherwise  unmanageable, 
the  insomnia  of  painftil  diseases,  the  incurable  and  the  a^d. 

But  the  inefficacy  of  poppies,  mandragora,  and  all  the  drowsy  syrups  of 
the  East  in  certain  cases  nas  long  been  known.  In  some  of  these,  life  in  the 
wilderness,  and  what  Mitchell  has  called  the  mindless  labor  of  the  camp,  the 
rod,  the j^n,  the  axe,  have  wooed  back  sleep. 

The  Treatment  of  the  Underlying  Disease,  The  obvious  indication  for 
treatment  in  symptomatic  insomnia  is  to  be  found  in  the  existing  patho- 
logical condition.  To  discuss  the  details  of  such  treatment  does  not  fall 
within  the  scope  of  the  present  article.  Suffice  it  to  say  that  the  phy- 
sician should  be  on  the  alert  to  discover  latent  or  obscure  maladies,  the 
phenomena  of  which  are  often  overshadowed  by  sleeplessness  and  its  attend- 
ant exhaustion  and  nervous  irritability.  Among  these  are  gastric,  cardiac, 
and  uterine  neurasthenia,  inflammatory  and  degenerative  diseases  of  the 
kidneys,  diathetic  states,  especially  litn^mia,  the  alcoholism  of  secret  tip- 
pling, the  opium  and  cocaine  habits  and  syphilis. 


DISORDERS  OF  SLEEP. 

Normal  sleep  is  usually  comparatively  light  at  first,  reaching  its  deepest 
Htage  in  the  course  of  an  hour  or  more  after  it  begins,  and  becoming  lighter 
again  before  spontaneous  waking.  To  this  general  rule  there  are,  however, 
many  exceptions,  some  persons  habitually,  and  especially  after  fatigue,  fall- 
ing at  once  into  deep  and  prolonged  sleep,  or  waking  abruptly  from  sleep, 
which  appears  to  have  been  continuous  and  profound.  The  period  of  light 
initial  slumber  has  been  termed  the  prasdonnitium.  At  this  time  many  per- 
sons of  nervous  constitution,  and  in  particular  brain-workers,  experience 
momentary  muscular  startings  or  shocks,  like  the  discharge  of  a  Leyden  jar, 
which  affect  the  whole  body,  and  are  accompanied  by  disagreeable  sensations 
in  the  head.  These  attacks  are  sometimes  violent,  and  two  or  three  of  them 
may  occur  before  sleep  is  fiilly  established. 

X)ream8.  It  is  probable  that  dreaming  does  not  occur  in  complete  sleep. 
It  is  certain  that  dreams  are  common  and  vivid  in  proportion  as  sleep  is  light, 
irregular,  and  fitful  and  in  the  lighter  sleep  which  ordinarily  precedes  waking. 
The  assumption  from  these  facts  is  warrantable  that  dreams  occur  when  the 
suspension  of  consciousness  is  incomplete.     The  starting  point  of  dreams  i?« 
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usually  some  sensory  impression,  often  disagreeable,  arising  from  local  causes, 
as  an  uncomfortable  posture,  light  or  sound  which  is  perceived,  but  doeA 
not  arou§e,  an  overloaded  stomach,  a  distended  bladder  or  rectum,  a  lesion 
^vhieh  is  painful,  or  a  condition  which  interferes  to  some  extent  with  the  func- 
tional plav  of  some  organ,  as  the  heart  or  lungs.  Such  impressions,  not  fiilly 
recognized  and  correlated  in  the  sub-consciousness  of  sleep,  set  in  motion  trains 
of  ideas  which  are  irre^lar  and  bizarre,  and  which  not  infrequently  centre 
about  some  controlling  thought  or  memory  of  waking  hours.  These  fiicts  serve 
to  render  intelligible  the  occasional  startling  appropriateness  and  apparent 
significance  of  dreams  and  justify  the  importance  ascribed  to  them  by  ignor- 
ant persons  and  uncivilized  tribes.  They  account  to  some  extent  for  the 
definiteness  of  dreams  in  certain  morbid  conditions,  as  in  acute  indigestion, 
the  dreams  of  which  are  usually  of  a  frightful  character,  and  of  valvular 
disease  of  the  heart,  in  which,  when  there  is  rupture  of  compensation,  the 
patient  often  dreams  of  dying.  They  account  also  for  the  recurrent 
dreams  of  fixed  character  which  sometimes  occur  before  the  definite  signs  of 
organic  disease  show  themselves,  and  which  have  been  called  prodromic 
dreams. 

Nightmare.  A  frightful  dream,  attended  with  sensations  of  great  phys- 
ical and  mental  distress,  which  take  the  form  of  an  oppressive  weight  upon 
the  chest,  intense  fear,  horror  or  anxiety,  and  inability  to  move  or  cry  out. 
The  attack  ends  in  a  groan  and  the  recovery  of  consciousness.  The  synonym 
Incubus  was  originally  the  male  demon  supposed  to  attack  women  in  their 
sleep,  lying  on  them,  and  causing  nightmare.  The  corresponding  female 
demon  that  attacked  men  was  called  Succuba.  Ephialtes,  literally  one  who 
leaps  upon,  also  expresses  the  idea  of  oppression.  The  attack  occurs  in  in- 
complete sleep.  Nervous  persons,  especially  after  unusual  fatigue  or  excite- 
ment, those  suffering  from  chronic  wasting  affections,  malaria,  cardiac  dis- 
eases, and  ausemia,  or  chlorosis  are  particularly  liable  to  nightmare.  It 
occurs  more  frequently  in  females  than  in  males  and  in  the  young,  though 
exceptionally  persons  are  encountered  who  suffer  from  attacks  of  nightmare 
throughout  life.  The  exciting  cause  may  be  gastric  repletion,  any  indigesti- 
ble article  of  food,  excesses  in  alcohol  or  tobacco,  or  the  menstrual  molimen. 
Sleeping  upon  the  back  or  in  any  constrained  or  uncomfortable  posture  in- 
crejises  the  liability  to  the  attack. 

Night  Terrors.  Pavor  nocturuus  occurs  in  young  children  as  a  parox- 
ysmal disturbance  of  sleep.  It  presents  points  of  resemblance  to  nightmare 
and  to  somnambulism ;  but  differs  from  the  former  in  the  gradual  rather 
than  abrupt  sulwidence  of  the  attack  and  the  persistence  of  terror  and  dis- 
tress after  waking.  It  differs  from  the  latter  in  the  fact  of  the  gradual  wak- 
ing, the  less  cf^mplete  automatism  and  the  element  of  terror.  The  attack 
usually  comes  on  early  in  the  night.  The  child  starts  up  in  bed,  screaming 
with  fear.  It  runs  to  its  parents  and  seeks  protection,  trembling  and  sob- 
bing. Usually  the  dream-images  are  indefinite ;  sometimes  they  are  ani- 
mals, hobgoblins  or  monsters,  or,  again,  persoas  seeking  to  carry  it  off,  the 
form  beine:  largely  determined  by  the  stories  and  conversation  of  the  nur- 
sery. Although  the  child  rises  from  its  bed,  it  is  for  a  time  evident  that 
consciousness  is  in  abeyance.  The  awakening  is  gradual ;  the  terrors  of  the 
night  piu«s,  and  the  little  one  soon  sobs  himself  to  sleep  again.  Night  ter- 
rors occur  usually  in  delicate  or  badly-nourished  children.  They  may  be 
brought  about  by  eye-strain,  intestinal  parasites,  dentition,  an  attack  of  indi- 
gestion, or  may  follow  fatigue,  vivid  impressions  or  intense  emotion  during 
the  day.  They  are  not,  a<<  a  rule,  of  much  importance ;  nor  do  they  neces- 
sarily indicate  any  serious  or  permanent  morbid  condition  of  the  nervous 
system.     As  the  child  grows  older  the  liability  to  the  disorder  diminishe:S 
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though  in  exceptional  cases  occasional  paroxysms  occur  later  in  life.  In  rare 
inst^ces  the  attacks  present  characters  suggestive  of  nocturnal  epilepsy. 

Sleep-drunkenness  (Schlaftrunkenheit.)  This  term  has  been  ap- 
plied to  a  rare  condition  resembling  maniacal  delirium,  which  occurs  on 
waking  from  profound  sleep.  The  sufferer  does  not  recognize  his  surround- 
ings nor  his  friends ;  he  is  excited,  boisterous  and  inconerent,  and  labors 
under  delusions  of  immediate  danger  to  his  life  or  liberty,  in  consequence  of 
which  acts  of  violence  may  be  done. 

Somnambulism  (Sleep-walking.)  A  disorder  of  sleep  in  which  con- 
sciousness and  volition  are  suspended  while  the  activity  of  certain  nerve- 
centres  is  exalted  and  complex  co-ordinated  movements  are  automatically 
performed.     Somnambulism  is,  in  fact,  an  acted  dream. 

It  occurs  chiefly  in  adolescents  and  young  adults,  usually  the  offipring  of 
neurotic  parents.     The  condition  itself,  in  some  instances,  affects  successive 

fenerations  in  the  same  £Eimily.  It  is  more  common  in  females  than  in  males, 
he  victims  are  often  sensitive  and  impressionable  persons.  The  exciting 
causes  are  those  which  ordinarily  give  rise  to  dreams  and  other  disorders  of 
sleep ;  they  include  indigestion  from  excesses  at  table  or  unwholesome  arti- 
cles of  food,  uncomfortaljle  posture,  especially  sleeping  with  the  head  too 
low,  and  intense  excitement  or  violent  distressing  emotions  during  the  period 
preceding  sleep.  The  attacks  are  apt  to  be  repeated,  and  when  habitual, 
often  occur  without  discoverable  cause,  frequently  observing  a  regular 
periodicity  of  some  days  or  weeks. 

The  difference  between  sleep-talking  and  sleep-walking  is  simply  a  ques- 
tion of  the  automatic  activity  of  different  centres  during  the  unconsciousness 
of  sleep.  The  former  is  of  common  occurrence  and  attracts  little  attention ; 
the  latter  is  fortunately  somewhat  rare  and  acquires  importance  from  the 
completeness  of  the  automatism.  The  attack  is  usually  brief,  but  may  con- 
tinue for  an  hour  or  more,  during  which  period  difficult  and  complicated  ac- 
tions are  performed  with  much  of  the  appearance  of  conscious  intention.  Yet 
the  eyes  are  closed,  or  if  open,  they  are  staring  and  fixed,  the  expression  is 
blank  and  impassive  and  the  ears  apparently  deaf  to  every  sound.  The 
^mnambulist  may  traverse  difficult  passages  or  walk  upon  roofe.  From  these 
excursions,  if  undisturbed,  he  returns  to  his  bed  and  falls  into  quiet  sleep. 
He  is  aroused  with  difficulty,  and  may  when  disturbed,  become  violent.  On 
waking  he  has  no  recollection  of  his  wanderings.  Much  confusion  may 
aris€  in  consequence  of  actions  performed  during  somnambulism.  The  sub- 
ject has  been  utilized  by  novelists  and  playwrights.  It  may  acquire  medico- 
legal importance,  and  not  infrequently  serious  and  even  fatal  injuries  are 
$:ugtained  by  persons  falling  from  windows  during  the  somnambulistic  state. 

Morbid  Sleep.  Drowsiness  during  the  ordinary  waking  hours  may  oc- 
cur as  the  result  of  habitual  insufficient  sleep,  or  it  may  be  a  mere  indolent 
habit.  Usually,  however,  it  is  symptomatic  of  cerebral  malnutrition  or  some 
form  of  toxaemia.  Hence,  it  is  common  in  old  persons  with  feeble  hearts  or 
diseased  bloodvessels  and  in  malarial,  anaemic,  cholajmic  and  diabetic  toxica- 
tion.  The  drowsiness  after  a  full  meal,  that  produced  by  exposure  to  intense 
cold,  that  which  follows  excesses  in  alcohol,  are  familiar  conditions.  The 
impure  air  of  crowded  assemblies  causes  drowsiness,  and  its  effects  are  aug- 
mented by  quiet  and  lack  of  interest  in  the  proceedings.  Obese  persons  are 
apt  to  be  drowsy.  Morbid  sleep,  due  to  reflex  irritation,  is  very  rare.  Cases 
have,  however,  been  reported  in  which  prolonged  deep  sleep  has  ceased  upon 
the  discharge  from  the  bowel  of  masses  of  lumbricoid  worms. 

Narcolepsy.  This  term  has  been  applied  to  abnormal  sleep  of  unknown 
cause.  The  attacks  are  often  of  short  duration  with  interv^als  of  complete 
wakefulness  or  they  may  be  prolonged  and  continuous.     In  some  instances 
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they  occur  many  times  a  day,  or  daily ;  or,  again,  at  longer  intervals.  Some- 
times  the  spells  of  sleep  are  profound,  lasting  for  days  continuously.  Such 
cases  may  present  equally  prolonged  and  remarkable  periods  of  continuous 
wakefulness.  Instances  of  sleep,  apparently  idiopathic,  progressively  deep- 
ening, and  finally  terminating  in  death,  have  been  noted. 

Morbid  sleep  occurs  in  organic  brain  disease,  as  syphilis,  tumor,  or  arterio- 
sclerosis. It  IS  a  symptom  in  insanity,  occurring  both  in  the  prodromic 
period  and  in  the  developed  state.  More  commonly  the  condition  m  organic 
brain  disease  and  insanity  is  one  of  hebetude  or  of  partial  coma,  which  pre- 
sents merely  a  superficial  resemblance  to  sleep. 

The  Sleeping  Sickness  of  Africa  ("  Nelavan  ; "  Maladie  du  Som- 
MEiL ;  Sleeping  Dropsy).  A  peculiar  disorder,  probably  infectious,  en- 
demic among  the  negroes  of  the  west  coast  of  Africa,  and  occurring  occa- 
sionally in  the  West  Indies.  The  symptoms  consist  of  malaise,  headache, 
drowsiness,  at  first  after  meals ;  later,  continuous  and  progressively  deepen- 
ing congestion  and  prominence  of  the  eyes,  disturbances  of  gait  and  cervical 
adenopathy.  The  oisease  is  very  fatal,  death  taking  place  during  coma  or 
in  epileptiform  convulsions.  No  characteristic  lesions  are  found  upon 
examination  post-mortem. 

Night  Palsy  (Sleep  Pamy.)  A  parsesthesia  affecting  one  or  more 
extremities  upon  waking.  The  sensation  is  usually  that  of  numbness,  which 
may  be  accompanied  with  tingling.  Its  distribution  usually  involves  one 
arm  or  W,  or  it  may  afiect  the  whole  body.  In  a  little  while  it  passes  away. 
It  resembles  the  acroparsesthesia  which  occurs  at  or  after  the  chmacteric  in 
nervous  and  hysterical  women,  and  is  probably  an  allied  condition.  It  is  not 
very  important. 

Paroxysmal  disturbances  of  the  nervous  system,  both  physiological  and 
pathological,  frequently  occur  during  sleep.  Thus  seminal  emissions,  the 
venereal  orgasm,  urinary  incontinence,  are  accidents  of  sleep ;  while  epi- 
leptic seizures  are  not  uncommon,  and  sufferers  from  asthma  and  migraine 
very  often  awake  in  an  attack. 

The  treatment  of  the  disorders  of  sleep  must  be  directed  to  the  removal  of 
their  cause.  Attention  to  matters  of  hygiene  is  of  first  importance.  Open- 
air  exercise,  a  readily  digestible  and  nutritious  diet,  light  suppers,  systematic 
bathing,  a  regulated  life,  free  from  exhausting  mental  work  and  undue  ex- 
citement are  m  many  cases  all  that  are  required  to  end  the  annoyances  of 
evil  dreaming,  nightmare,  pavor  noctums,  and  somnambulism.  Normal  and 
undisturbed  sleep  is  favored  by  a  cool,  well-ventilated  chamber,  a  hard  bed, 
light  covering,  and  moderately  high  pillows.  In  older  persons  change  in 
surroundings  and  the  fatigue  of  hunting  or  fishing  exert  a  very  favorable 
influence.  Drugs  are  disappointing,  but  good  effects  oft«n  result  frtim  tlie 
combined  use  of  cardiac  tonics  and  laxatives,  or,  in  proper  cases,  from  the 
administration  of  alkalies  and  the  salicylates.  Some  of  the  accidents  of  sleep 
may  be  prevented  by  a  device  such  as  a  spool  fixed  to  a  belt  at  the  spine  in 
sucn  a  way  that  sleeping  upon  the  back  is  rendered  impossible. 


CHAPTER    XXXIII. 
SURGERY  OF  THE  BRAIN,  SPINAL  CORD,  AND  NERVES. 

By  W.  W.  keen,  M.D. 

The  surgery  of  the  nervous  system  is  peculiar  iu  several  points : 

First,  in  respect  to  the  localization  of  different  functions  in  various  parts 
of  the  brain  and  cord — a  modern  discovery  of  the  greatest  importance. 

Second,  in  respect  to  the  distant  influences  of  operative  procedures,  in  that 
not  only  the  part  operated  upon  undergoes  healing,  inflammation,  and  other 
s^urgical  processes,  but  that  the  operative  procedures  may  be  followed  by 
results  in  far  distant  organs.  Thus,  if  a  certam  portion  of  the  brain  is  excised, 
we  will  have  paralysis  m  face,  arm,  or  leg ;  if  a  nerve  or  the  cord  is  operated 
upon,  sensation  in  the  skin  is  altered  or  destroyed,  and  motion  in  the  muscles 
supplied  by  that  portion  of  the  cord  or  by  the  nerve  operated  upon  may  also 
be  altered  or  destroyed.  This  is  in  sharp  contrast  to  the  surgical  results  in 
other  organs,  in  which,  as  a  rule,  the  consequences  are  limited  to  the  organ 
operated  upon. 

Third.  It  is  peculiar  by  reason  of  the  fact  that,  while  the  nerves  are 
easily  and  safely  accessible  in  their  places  amidst  the  soft  parts,  the  brain 
and  cord  are  contained  within  a  bony  case,  the  skull,  or  a  bony  canal,  the 
iipinal  column,  making  access  to  the  contained  organs  diflicult  and  not  sel- 
<lom  dangerous. 

Fourth.  It  is  peculiar  in  reference  to  many  points  of  special  surgical 
technique. 

I  propose,  therefore,  to  treat  in  this  chapter  (1)  of  the  general  surgical 
technique  of  operations  on  the  brain,  and  then  of  such  special  surgical  affec- 
tions as  require  particular  treatment ;  (2)  the  general  technique  of  opera- 
tions on  the  spine,  to  be  followed  by  a  brief  description  of  the  special  tech- 
nique of  particular  diseases  or  injuries. 

I  shall  mclude,  also,  in  connection  with  the  brain,  not  only  the  neurological 
affections  already  described  in  the  preceding  portions  of  this  work,  but  also 
briefly  consider  the  strictly  surgical  affections,  such  as  fractures  of  the  skull, 
which  are  important,  not  so  much  by  reason  of  the  bones  which  are  broken 
as*  by  reason  of  the  possible  injury  to  the  contents  of  the  skull,  and,  in  con- 
nection with  the  spine,  the  more  strictly  surgical  injuries,  such  as  fractures 
and  dislocations  of^  the  spine. 

(3)  Finally  I  shall  take  up  the  surgery  of  the  peripheral  nerves. 

SURQBRY  OP  THE  BRAIN. 

General  Technique  of  Surgical  Operationh. 

In  spite  of  the  rapid  progress  and  brilliant  achievements  of  modern  anti- 
septic surgery,  cerebral  surgery  made  little  advance  until  1886.  x\t  that 
time  Horsley,  of  London,  and  Mace  wen,  of  Glasgow,  introduced  radical 
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changes,  which  have  been  but  little  altered,  even  by  a  large  experience. 
These  are  in  brief  as  follows : 

Disinfection.  With  very  few  exceptions,  the  entire  head  should  be 
shaved.  The  loss  of  a  portion  of  the  hair  is  so  marked  and  so  grotesque 
that  it  is  better,  even  from  an  aesthetic  point  of  view,  that  the  whole  head 
should  be  shaved,  and,  surgically,  it  is  essential,  in  order  to  cleanse  the  entire 
tfc^lp,  so  that  we  may  avoid  infection.  Even  persons  who  are  most  careful 
of  the  scalp  cannot  thoroughly  cleanse  it,  on  account  of  the  presence  of  the 
hair.  After  the  head  has  been  shaved  the  patient  should,  of  course,  wear  a 
cap  or  silk  handkerchief,  in  order  to  avoid  taking  cold. 

The  fissures  of  the  brain,  especially  the  median  fissure,  fissure  of  Rolando, 
and  in  some  cases  the  fissure  of  Sylvius,  of  Bichat,  and  others,  should  be 
marked  on  the  shaven  scalp  with  an  aniline  pencil.  The  median  fissure  liet^ 
about  one-eighth  of  an  inch  to  the  ri^ht  of  the  median  line,  since  the  left 
cerebral  lobe  is  slightly  larger  than  tne  right.  The  fissure  of  Rolando  can 
best  be  marked  by  Horsley's  first  cyrtometer,  as  modified  by  Morris  J. 
Lewis.  This  consists  of  an  antero-posterior  arm  14  inches  long,  and  a  lateral 
arm  about  6  inches  long  (Fig.  308).     The  lateral  arm  is  fixed  at  an  angle 

Fxo.  808. 


!«■  I  |7|  ,  I  .g|  I  I  .g|  .  I   .*!  .  I    ^1  ,  I  ^1  .  I  .l|  ,  I  .0|  .  I  ■  k  I  I  k  I  I  |3.  I  .  |4.  I  .  |5.  I  .  [6.  I  ,  |7.  {^ 


Horaley's  cyrtometer. 

of  67^,  and  starts  from  the  antero-posterior  arm  at  a  point  half  an  inch  back 
of  its  middle.  The  zero  point  of  the  scale  of  the  antero-posterior  arm  is  at 
the  middle,  and  the  scale  is  graduated  in  inches  fonvard  and  backward. 
The  lateral  arm  marks  the  fissure  of  Rolando,  which  is  about  3^  inches  long. 
In  using  the  instrument  the  antero-posterior  arm  is  placed  one^ighth  of  an 
inch  to  the  right  of  the  median  line,  and  in  such  a  position  that  the  inion  and 
glabella  will  each  correspond  to  the  same  figures  on  the  scale.  The  zero  point 
then  marks  the  mid-point  between  the  inion  and  the  glabella,  and  the  lateral 
arm  starts  half  an  inch  back  of  this  mid-point.  This  cyrtometer  can  be  made 
out  of  an  ordinary  piece  of  stout  paper  or  cardboard,  if  a  metal  one  is  not  at 
hand.  Buchanan,  of  Pittsburg,  lias  constructed  another  form  of  cyrtometer, 
consisting  of  an  aluminum  triangle  curved  to  fit  the  head,  the  angle  being 
r»7°  (Fig.  309). 

Another  simpler  method  which  can  be  used  in  an  emergency  has  l>een 
devised  by  Chiene,  of  Edinburgh.  Fold  a  square  piece  of  pai)er  diagonally 
twice,  starting  from  the  same  comer.  This  divides  the  apex  into  four  angles 
of  22 A °  each  (Fig.  310).  Three  of  these  angle,**  give  us  67i°,  which  is  within 
lialf  a  degree  of  the  direction  of  the  fissure  of  Rolando.  In  order  to  fix  the 
other  fissures  of  the  brain,  the  reader  is  referred  to  Gratfs  Anatomy y  edition 
of  1^87,  p.  081,  edited  by  the  writer. 
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The  day  before  the  operation  the  head  should  be  shaved  anew  if  necessary, 
well  scrubbed  with  soap  and  water,  then  with  ether,  then  with  a  sublimate 
golution,  not  stronger  than  1-2000,  lest  the  scalp  should  be  vesicated.  A  sub- 
limate dressing,  the  three  or  four  inner  layers  of  which  are  wet  with  the  solu- 
tion, should  then  be  applied  and  left  in  place  until  the  operation,  when  the 


Fig.  809. 


Fio.  810. 


Bncbanan'8  cyitometer. 


Chiene'8  method  of  fixing  the  fissure  of  RoUndo. 


disinfection  should  be  repeated.  Of  course,  the  ordinary  precautions  as  to 
the  thorough  cleansing  oi  the  finger-nails,  hands,  and  arms  of  the  operator 
and  his  assistants,  and  of  the  instruments,  dressings,  etc.,  should  be  scrupu- 
lously carried  out. 

Fio.  811. 


LUer's  double  rongeur  forceps. 


Position.  While  I  have  often  operated  with  the  patient  in  the  recuni- 
l>ent  position,  the  best  position  is  the  semi-recumbent,  in  order  to  diminish 
hemorrhage.  Practically  this  can  be  best  affected  by  placing  the  patient  on 
a  lounge,  with  a  sheet  passed  between  the  thighs  and  fastened  around  the 
head  of  the  lounge  to  prevent  his  slipping  down. 


Fig.  812. 


Keen's  rongeur  forceps. 


Marking  the  Bone.     Three  points  should  be  marked  on  the  bone :  tht* 
two  ends  of  the  fissure  of  Rolando  and  the  point  at  which  the  centre-pin  is 
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to  be  placed,  in  case  the  trephine  ia  used.  The  reason  for  marking  the  bone 
is  that  when  the  acalp  has  been  raised,  the  position  of  the  fiaaure  of  Rolando 
and  the  exact  point  for  the  application  of  the  trephine  are  not  easily  re- 
determined. This  marking  of  the  bone  can  be  done  by  a  small  gouge  or  by 
the  centre-pin  of  another  trephine,  the  rongeur  forceps  serving  as  a  hammer. 


Hopklna'i  rongeur  focceps,  modified  by  Weir. 


Access  to  the  Brain.  Usually  the  ordinary  operation  of  trephining 
suffices.  In  many  cases  in  which  we  simply  desire  to  get  access  to  the  skull 
cavity,  as  in  linear  craniotomy,  fractures,  etc.,  a  half-inch  or  an  inch  trephine 


Hsitler'i  cblseli. 


i 


Prle'a  cblwls. 


is  large  euoiigh.  When,  however,  we  desire  to  exixxte  any  considerable  portion 
of  the  brain,  we  should  use  either  a  1  }-inch  trephine,  or  multiple  small  tre- 
phine openings  may  be  made,  the  interveuing  bridges  of  bone  being  chiselle<l 
or  sawn  away  or  removed  by  various  rongeur  forceps  (Figs.  311,  312,  313). 
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A  difiereut  method,  however,  has  recently  gaiaed  coDsiderable  favor,  from 
the  large  area  of  brain  which  it  exposes,  t>oth  for  determiuing  the  fiaauree 
and  coDvolutions  and  for  operative  procedures,  and  also  for  the  re-establieh- 
ment  of  the  integrity  of  the  skull.  Wa.gnet(Centra{bl./.  Chir.,  1889,  No.  47) 
introduced  the  method  known  as  temporary  osteoplastic  resection.  Id  this 
method  a  horeeshoe  shaped  incision  is  made  through  the  soft  parts,  directly 
down  to  the  bone,  the  scalp  not  being  separated  from  the  skull.  The  ex- 
ternal table  of  the  skull  iig  then  chiselled  through  with  the  chisels  employed 
by  wood  and  ivory  carvera,  which  can  be  had  at  any  good  hardware  store, 
or,  belter,  by  Hartley's'  or  Pyle'a'  chisels  (Figs.  314  and  315).  The  diploe 
having  been  reached,  care  should  be  taken,  in  ^ing  through  the  vitreous 
table,  not  to  wound  the  dura.  For  this  reason  It  should  l«  divided  with 
an  osteotome,  and  not  with  the  chisel.  Instead  of  the  chisel,  we  can  uae 
a  rapidly  rotating  cylindrical  drill,  driven  by  the  improved  dental  engine 


or  ait  electric  motor,  or  a  suitably  guarded  circular  saw.  One  or  more 
elevator*  then  being  inserted  under  the  edges  of  the  bony  flap,  the  portion 
of  bone  between  the  two  ends  of  the  incision  is  fractured,  and  the  united 
flap  of  bone  and  scalp  is  turned  downward,  the  scalp  serving  as  a  hinge 


IcreMCtioDorikull.    Wagaei-WolITi  neitiad     (Ebmib 


(Fig.  318).  This  method  of  operation,  however,  will  be  very  diflicult  in 
very  thick  skulls.  When  the  operation  is  completed  the  bone  is  replaced 
by  simply  turning  it  hack  on  its  hinge,  a  portion  of  it  being  gnawed 
away  by  the  rongeur  forceps,  if  drainage  is  to  be  employed,  ana  the  flap 
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held  in  place  by  ordinary  sutures  through  the  scalp.  Care  should  be 
taken  not  to  cut  away  the  margins  of  the  vitreous  table  projecting  firom 
the  under  surface  at  the  margin  of  the  opening  in  the  skull,  so  that  when  the 
flap  of  bone  is  replaced  these  will  serve  as  supports.  Before  turning  the  flap 
back  into  position  the  edges  of  the  fracture  should  be  freed  ftom  any 
splinters. 

When  the  cranial  cavity  has  been  opened  the  dura  can  be  separated  from 
the  under  surface  of  the  bone  by  Horsley's  dural  separator  (Fig.  319),  which 
will  enable  us  to  explore  the  inner  surface  of  the  skull  for  any  irregularities. 
The  little  finger  can  also  be  readily  introduced  between  the  dura  and  the 
bone,  and  later,  if  need  be,  between  the  dura  and  the  brain.  As  a  rule,  the 
dura  should  be  opened,  as  the  additional  danger  is  but  little  and  the  addi- 
tional information  may  be  very  great.  The  dura  should  be  lifted  by  rat- 
tooth  forceps  and  caremlly  incised  by  a  knife,  the  rest  of  the  incision  being 
made  with  blunt-pointed  scissors  curved  in  the  flat.     The  dura  should  be 


Fig.  319. 


Horaley'B  dural  separator. 

opened  parallel  to  the  opening  in  the  skull,  the  margin  being  about  a  quarter 
of  an  inch  from  the  margin  of  the  opening  on  the  bone,  so  as  to  allow  room 
for  subsequent  suturing  of  the  dura.  Great  care  should  be  taken  not  to 
wound  the  underlying  large  veins  of  the  brain.  If  we  are  dealing  with  a 
tumor  or  other  lesion  involving  increased  intra-cranial  pressure  it  is  often 
wiser  to  make  one  or  two  small  incisions  which  can  be  enlarged  or  unite<l  if 
need  be. 

Hemorrhage  from  branches  of  the  middle  meningeal  can  be  arrested 
either  by  ligature  at  the  point  of  rupture,  or  not  uncommonly  better,  by 
passing  a  ligature  through  the  dura  and  under  the  vessel  by  means  of  the 
finest  semicircular  Hagedorn  needle.  Hemorrhage  from  tKe  large  vessels, 
especially  the  veins  of  the  brain  itself,  is  one  of  the  most  troublesome  diffi- 
culties in  cerebral  surgery.  Some  of  the  larger  vessels  can  easilv  be  ligated, 
but  the  veins  are  extremely  fragile.  Often  they  are  best  ligatet^  by  passing 
a  small  semicircular  Hagedorn  needle  under  them  directly  through  the 
brain  substance.  The  ligature  should  then  be  tied  with  great  gentleness 
with  equal  traction  on  both  ends  of  the  ligature.  The  knot  should  not  be 
tied  too  tightly  lest  it  cut  through.  Hemorrhage  can  often  be  easily  arrested 
by  pressure,  either  by  gauze  or  sponges,  or  by  pressure  combined  with  hot 
water  (105°  to  115°  F.).  In  hemorrhage  from  the  sinuses  the  lips  of  the 
wound  can  sometimes  be  seized  by  hemostatic  forceps,  which  may  oe  left  in 
place  for  thirty-six  to  forty-eight  hours,  being  of  course  entirely  enclosed 
in  the  dressing  in  order  to  prevent  infection.  Plugging  the  sinus  with  iodo- 
form gjuize  is,  however,  usually  successful  in  controlling  the  bleeding.  As 
the  large  cerebral  veins  approach  the  suiHirior  longitudinal  sinus  they  sud- 
denly broaden  into  large  bays,  called  the  para-sinoidal  spaces.  These  should 
always  be  carefully  avoided  if  possible.  If  they  are  wounded  the  hemor- 
rhage ain  usually  best  be  controlled  by  packing  with  iodoform  gauze  or  by 
ligature. 
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Condition  of  the  Brain.  The  first  point  to  be  observed  is  whether 
the  brain  bulges,  and  the  amount  of  bulging,  which  is  an  indication  of  the 
degree  of  intra-cranial  pressure,  due  to  tumor,  abscess,  internal  hydrocepha- 
luSf  etc.  If  we  have  reason  to  suspect  greatly  increased  intra-cranial  pressure, 
the  opening  in  the  dura  should  always  be  small  at  first,  lest  the  brain  should 
protrude  to  such  a  degree  as  to  make  its  replacement  difficult,  or  not  seldom 
even  impossible.  If  desirable  the  opening  can  be  enlarged  later  at  will.  The 
color  of  the  brain  may  either  be  normal,  or  lividjrellow,  or  yellowish  brown, 
indicating  tumor,  abscess,  or  old  laceration.  (Edema  of  the  membranes  is 
not  uncommon,  and  is  sometimes  of  such  an  extent  as  to  obscure  or  even  pre- 
vent any  recognition  of  the  sulci  or  convolutions.  It  may  even  be  bloody. 
The  membranes  should  then  be  nicked  at  several  points,  when  the  serum  will 
escape,  and  the  surface  of  the  brain  may  then  be  recognized.  Absence  of  pul- 
sation of  the  brain  is  almost  always  observed  in  cases  of  large  tumors,  cysts^ 
or  abscesses.     The  consistency  of  the  brain  should  be  determined  by  touch. 

Recognition  of  the  Motor  Centres  by  Faradization.  If  it  is 
desired  to  locate  the  motor  centres,  this  can  be  done  by  an  ordinary  faradic 
battery.  In  this  case  no  antiseptics  should  be  used  afler  the  dura  has  been 
exposed,  as  they  diminish  the  reaction  of  the  cortex  to  electrical  stimulation. 
Recognition  of  the  motor  centres  is  also  possible  through  the  unopened 
dura.  The  electrical  current  used  in  either  case  is  generally  one  of  sufficient 
strength  to  make  the  thumb  muscles  contract.  The  ends  of  the  conducting 
cords  may  be  used,  or  a  double  brain  electrode  of  my  own  (see  Fig.  320). 

FlO.  820. 


Keen's  double  brain  electrode. 

The  metallic  points  before  being  applied  to  the  brain  should  be  sterilized  in 
carbolic  acid,  and  the  handle  wrapi)ed  in  antiseptic  gauze.  Before  faradiza- 
tion the  face  and  the  four  extremities  should  be  uncovered,  and  one  observer 
be  reauested  to  note  the  phenomena  in  each  of  these  regions.  The  points 
stimulated  by  the  battery  should  be  exactly  measured  from  the  middle  line, 
laterally,  and  antero-posteriorlv  from  the  fissure  of  Rolando.  A  stenographer 
who  can  rapidly  record  the  observed  phenomena  as  they  are  dictated  is  of 
great  ser\Mce. 

Removal  of  Portions  of  the  Brain.  If  it  is  desirable  to  remove 
any  motor  centre  or  any  abnormal  portion  of  the  brain,  this  should  be  done 
thoroughly ;  and  it  must  be  rememDered  that  in  doing  this  we  can  remove 
the  brain  substance  much  more  freely  antero-posteriorlv  than  vertically, 
since  in  the  latter  direction  we  more  quickly  encroach  upon  adjacent  centres. 
The  area  to  be  removed  is  to  be  determined  by  the  battery. 

Draina(4E.  Ordinarily  in  closing  the  wound,  drainage  may  be  dis])ensed 
with.  In  this  case  a  little  more  space  should  be  left  between  two  of  the 
sutures  anteriorlv  and  posteriorly,  for  the  escape  of  wound  fluid-s.  If  at  the 
end  of  twenty-four  hours  there  is  any  accumulation  of  such  fluid  under  the 
scalp,  a  pair  of  hemostatic  forceps  or  a  probe  may  be  inserted  between  these 
stitches  and  the  redundant  fluid  pressed  out.  In  operations  for  cysts  drainage 
is  often  required.  With  abscesses,  gunshot  wounds,  operations  for  hemor- 
rhage, etc.,  it  is  a  necessity.  Rubber  tubing  is  as  a  rule  the  best.  If  the 
bone  is  replaced  a  portion  should  be  bitten  away  at  the  edge  by  the  rongeur 
forceps  to  allow  of  the  egress  of  the  tube. 
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Closure  of  the  Dura.  When  the  operation  is  completed  the  dura 
should  be  sutured,  either  by  interrupted  or  continuous  catgut  sutures.  It  is 
important  to  direct  the  point  of  the  needle  toward  the  bone  in  order  to  allow 
plenty  of  room  for  manipulating  the  needle  holder  and  the  eye  end  of  the 
needle. 

Closure  of  the  Opening  in  the  Skull.  If  the  osteoplastic  method  of 
resecting  the  skull  has  been  used,  the  method  of  closing  the  opening  is  that 
already  described.  (See  page  961.)  If  a  trephine  button  has  been  removed, 
however,and  we  intend  to  replace  it,  great  care  must  be  bestowed  upon  it.  I 
usually  place  it  in  a  teacup  containing  a  1-2000  bichloride  solution.  The  tea- 
cup is  placed  in  an  ordinary  basin  containing  hot  water,  the  temperature  of 
the  water  being  determined  by  a  thermometer.  It  should  be  from  100®  to 
105°  Fahr.  It  is  not  necessary  to  cut  the  bone  into  small  pieces,  as  Macewen 
first  advised.  I  have  often  replaced  a  button  an  inch  and  a  half  in  diameter, 
and  have  never  seen  it  produce  the  slightest  trouble.  If  the  bone  is  diseased 
it  should  not  be  replaced,  and  the  same  rule  should  be  followed  in  those  cases 
in  which  we  wish  to  alter  or  allow  for  increased  intra-cranial  pressure,  as,  for 
instance,  in  cases  of  headache  or  of  irremovable  tumors.  If  the  bone  is  not 
replaced  the  opening  becomes  closed  by  a  firm,  fibrous  membrane,  giving 
emcient  protection  to  the  brain  excepting  from  sharp,  penetrating  objects. 
The  opening  can  be  further  protected  by  a  piece  of  tin  sewed  inside  of  a 
skull-cap. 

In  some  cases  in  which  there  has  been  a  large  loss  of  bony  substance,  it  is 
desirable  to  close  such  bony  openings  by  secondary  operations.     For  this 

Eurpose  the  operation  of  Kcenig  {CentralhL  /.  Chir,,  1890,  No.  27)  is  the 
est.  The  scar  and  fibrous  tissue  having  been  removed,  a  flap  of  adjacent 
scalp,  of  similar  shape,  but  slightly  larger,  is  cut  down  to  the  Done  on  three 
sides,  but  not  separated  from  it.  The  rourth  side  serves  as  a  pedicle.  Bv  a 
narrow  chisel  the  outer  table  of  the  skull  lying  under  the  flap  so  outlined  is 
then  chiselled  loose  in  small  fragments  which  remain  adherent  to  the  under 
surface  of  the  flap.  This  flap  of  scalp  with  its  adhering  bony  fragments  is 
now  shifted  so  as  to  fill  the  bony  defect,  and  is  sutured  m  place.  The  raw 
surface  of  diploe  from  which  the  flap  has  been  chiselled  is  then  covered  by 
Thiersch's  method  of  skin-grafting.  The  rough  under  surface  of  transplanted 
bone  becomes  smooth  and  approximates  the  inner  table  in  its  character. 
When  the  dura  mater  has  been  removed  such  a  flap  has  even  been  placed 
directly  in  contact  with  the  brain  without  any  ill  results. 

Fragments  of  bone  have  also  been  transplanted  from  the  lower  animals. 
Decalcified  ox-bone  has  also  been  used,  and  Fraenkel  (^CeniralbL  f.  Chir., 
1890,  821)  has  proposed  to  insert  a  plate  of  polished  celluloid,  a  procedure 
which  has  been  followed  with  success  in  several  instances.  In  all  these  cases 
drainage  should  l)e  employed  in  order  to  provide  escape  for  the  underlying 
wound  fluids. 

Completion  of  the  Operation.  The  closure  of  the  scalp  wound  should 
be  made  by  interrupted  sutures  with  silkworm-gut.  The  wound  should  then 
be  covered  with  an  ample  antiseptic  or  sterilized  dressing,  covered  by  rubber 
dam  and  retained  in  place  by  a  wet-gauze  bandage,  covered  in  turn  by  the 
ordinary  muslin  bandage,  and,  in  the  case  of  children  or  restless  adults,  by  a 
night-cap.  As  soon  as  the  dreading  becomes  moistened  to  its  edges  by  serum 
or  bloody  discharge,  the  wound  should  be  redressed,  and  attention  be  given  to 
the  evacuation  of  any  retained  wound  fluids.  If  a  drainage-tube  has  been 
used,  it  should  be  removed  at  the  end  of  from  twenty-four  to  forty-eight  hours, 
except  in  cases  of  abscess  or  other  similar  conditions,  when  it  must  remain 
for  some  time.  Usually  by  the  fifth  or  sixth  day  one-half  of  the  stitches  may 
be  removed,  and  the  remainder  on  the  seventh  or  eighth  day. 
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Absolute  quiet,  both  of  body  and  mind,  should  be  insisted  on,  especially 
for  the  first  week,  and  not  uncommonly  longer.  In  cases  of  severe  injury 
this  may  be  wisely  prolonged  even  for  months. 

Secondary  operations  are  occasionally  required,  in  which  the  bone  and 
the  membranes  must  be  dissected  free  from  the  brain  with  care,  lest  extensive 
injury  be  done  to  the  cerebral  centres.  After  primary  removal  of  a  motor 
centre,  paralysis  of  the  part  supplied  by  it,  and  very  frequently  of  neighbor- 
ing parts,  even  amounting  to  a  hemiplegia,  may  follow,  but,  as  a  rule,  disap- 
pears to  a  great  extent  after  some  weeks.  After  secondary  operations  this 
paralysis  or  paresis  is  apt  to  be  less  pronounced,  unless  the  brain  has  been 
extensively  injured. 

When  the  dura  has  been  removed,  and  especially  if  this  has  been  followed 
by  any  interference  with  the  brain,  there  is  always  a  marked  tendency  to 
fungus  cerebri.  In  order  to  prevent  this  I  suggested  some  years  ago  that 
the  gap  in  the  dura  might  be  supplied  by  a  portion  of  the  pericranium  from 
the  under  surface  of  the  flap  of  scalp.  The  osteogeuetic  surface  should  be 
turned  upward  and  the  piece  of  pericranium  sewed  to  the  dura.  I  have  done 
this  successfully  in  three  cases. 

The  limits  of  operative  procedure  are  constantly  being  widened.  By  the 
dural  separator,  the  probe,  and  the  finger,  a  large  part  of  the  inner  surface 
of  the  SKuU  and  of  the  cortex  of  the  brain  can  be  examined.  Anteriorly, 
the  brain  can  be  lifted  as  far  back  as  the  anterior  clinoid  process.  Laterally, 
the  entire  petrous  bone  can  be  uncovered,  and  posteriorly,  both  by  the  eye 
and  the  finger,  we  can  reach  the  foramen  magnum,  both  within  ana  without 
the  skull.  The  sinuses  can  be  exposed  and  the  brain  may  be  punctured 
almost  with  impunity  with  a  blunt  instrument,  such  as  the  grooved  director ; 
and  the  lateral  ventricles  can  be  tapped. 


EPILEPSY. 
Epilepsy,  in  its  various  forms,  has  been  discussed  in  Chapter  XII. 

Surgical  Treatment  of  Epilepsy. 

1.  General  Epilepsy.  For  general,  or  so-called  idiopathic  epilepsy,  no 
surgical  treatment  can  be  recommended. 

2.  Fo<:;al  Epilei^sy.  The  surgical  treatment  of  this  form  of  epilepsy 
has  consisted  of  the  exposure  of  the  centre  in  which  the  attack  begins,  its  rec- 
ognition by  the  faradic  battery,  and  its  excision.  The  results  have  not  thus 
far  been  such  as  to  give  very  great  encouragement  to  the  continuation  of  this 
treatment ;  but,  on  the  other  hand,  sufficient  time  has  not  yet  elapj^d  to 
determine  definitely  the  results.  The  frequent  improvement  of  epileptics 
after  any  operation,  often  far  away  from  the  head,  makes  us  suspect  that  the 
temporary  improvement  often  reported  may  be  due  to  the  operation,  irrespec- 
tive of  its  nature  or  site.  Moreover,  if  the  epilepsy  has  been  caused  by  scar 
tissue  the  operation  will  be  followed  by  the  re-formation  of  a  scar  with  its 
consequent  irritation.  It  is  possible,  however,  that  the  scar  following  an  aseptic 
operation  which  results  in  immediate  primary  union  is  much  less  likely  to 
leave  an  irritating  cicatrix  than  the  coarse,  irregular  cicatrix  following  an 
infected  wound.  In  a  certain  number  of  cases  there  Is,  no  doubt,  that  the 
excision  of  a  traumatic  scar  in  the  brain  has  been  followed  by  amelioration 
and  even  by  cure,  in  spite  of  the  secondary  scar  following  the  operation. 
The  tendency,  however,  of  surgeons  I  think  is  rather  toward  less  than  more 
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interference  in  focal  epilepsy.  The  mortality  is  not  very  large,  and,  if 
further  experience  gives  us  fairly  good  results,  it  is  a  reasonable  risk  to 
take.  At  all  events,  it  is  unlikely  that  the  patient  would  be  made  any 
worse. 

In  doing  such  an  operation  a  large  area  of  the  brain  should  be  exposed  by 
an  opening  not  less  than  an  inch  and  a  half  in  diameter,  or  better  still,  by 
a  larger  opening  made  by  the  Wagner-Wolff  method.  We  can  thus  reooe- 
nize  the  convolutions,  and  then  by  the  battery,  used  in  the  manner  already 
described,  we  can  ascertain  the  exact  location  and  limits  of  the  cerebral 
centre  which  is  sought.  The  entire  centre,  and  even  a  little  more,  especially 
antero-posteriorly,  should  be  removed  by  the  methods  already  described.  In 
doing  tnis  we  can  sometimes  lift  the  pia  and  any  large  veins  which  run  in 
the  sulci,  and,  working  under  them,  can  remove  all  of  the  desired  portion  of 
the  cortex  without  lesion  of  the  vessels.  All  of  the  gray  matter  should  be 
removed  down  to  the  white  substance. 

The  surgical  after-treatment  is  the  same  as  that  already  described  under 
the  heading  of  Technique.  In  all  cases  medicinal  after-treatment,  espe- 
cially by  the  bromides,  and  the  dietetic  treatment  should  be  carefully  earned 
out. 

3.  Jacksonian  Epilepsy.  The  treatment  of  this  form  is  the  same  as  for 
the  last,  but  in  both  it  should  be  remembered  that  it  is  important  to  excise 
the  cerebral  centres  early,  before  the  epileptic  habit  has  been  formed.  The 
prognosis  in  Jacksonsian  epilepsy  is  better  than  that  of  focal  epilepsy,  especi- 
ally in  traumatic  cases.  The  published  results  have  been  more  mvorable 
both  as  to  betterment  and  cure. 

4.  Traumatic  Epilepsy.  The  site  of  the  operation,  if  operation  is  decided 
upon,  should  be  determined  rather  by  the  locabzing  symptoms  than  by  the  ex- 
ternal scar.  Moreover,  if  the  scar  is  tender,  and  especially  if  pressure  upon 
it  produce  an  attack,  the  scar  itself  should  be  excised  before  any  operation 
is  done  upon  the  brain.  If  this  minor  operation  does  not  cure,  tnen  the 
brain  may  be  attacked  by  the  usual  methods.  The  results  in  some  exoe&- 
sively  severe  cases  liave  been  excellent.  Thus  one  of  Mr.  Horsley's  cases 
{Brit.  Med,  Journ.,  1887,  I.  864),  following  an  old  depressed  fracture  of  the 
skull,  had  2870  convulsions  in  thirteen  days,  and  another,  related  by  Miles 
(Ixtncet,  1891,  II.  1159),  following  a  blow  on  the  top  of  the  head,  had  3597 
fits  in  forty-two  days,  and  as  many  as  219  in  a  single  day,  and  both  cases 
were  cured  by  operation,  the  cure  being  persistent  after  a  long  interval  of 
time.  Sometimes,  even  without  any  apparent  lesion  of  the  brain,  as  in  the 
case  of  Mr.  Miles,  the  trephining  may  result  in  cure. 

In  all  these  cases  of  epilepsy  it  is  desirable  to  open  the  dura  so  as  to  inspect 
the  condition  of  the  brain.  If  a  scar  exists  in  the  dura  it  should  be  excised 
and  the  gap  filled  by  the  pericanium.  If  one  exists  in  the  brain  it  should 
be  removed  down  to  the  white  matter,  or  as  deeply  as  the  scar  goes.  If  the 
bone  is  diseased  it  should  not  be  replaced,  and,  in  fact,  in  all  forms  of  epi- 
lepsy it  is  better  not  to  replace  the  bone,  at  least  if  removed  by  the  trephine. 
Even  in  the  Wagner- Wolfi*  method,  if  the  bone  is  found  to  be  diseased  it 
should  be  removed.  Sometimes  a  cvst  will  be  found,  in  which  case  it  should 
be  excised.  If  adhesions  have  formed,  Beach  (Bodon  Med.  and  Surg.  Joum., 
April  3,  1890)  proposes  to  insert  a  piece  of  aseptic  gold  foil  between  the 
brain  and  the  aura,  a  procedure  successfully  accomplished  by  Park.  If 
there  ha^  been  a  primary  trephining  at  the  time  of  the  fracture  of  the  skull, 
followed  by  thickening  of  the  edges  of  the  opening,  and  also  by  the  forma- 
tion of  scar  tissue,  I  have  found  in  some  cases  that  the  simple  removal  of 
this  thickened  bone  has  been  followed  by  benefit,  amounting  sometimes 
almost  to  cure.     Possibly  the  gold  foil  might  be  of  use  here. 
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ARRESTED   DEVELOPMENT    AND    MALFORMATIONS,    IN- 
CLUDINQ  PORENCEPHALUS  AND  MIOROOEPHALUS. 

The  only  successful  operation  that  I  have  seen  reported  for  a  case  of  arrested 
development  is  that  of  Felkin  and  Hare  (Manchester  Med.  Chron.,  October, 
1891,  p.  17).  The  patient  was  a  girl  of  seventeen  years,  who  at  the  age  of 
ten  months  had  had  her  skull  fraoUired.  This  was  rollowed  by  paralysis  and 
imperfect  development  of  the  right  arm  and  leg.  An  extra-dural  cyst  two 
inches  in  depth  and  an  osteophyte  half  an  inch  long  were  found.  Marked 
improvement  followed  the  operation. 

In  the  congenital  cerebral  palsies  the  general  conclusion  is  against  opera- 
tion rather  than  in  favor  of  it ;  but  occasionally,  especially  in  those  few  cases 
in  which  hemorrhage  is  the  cause  of  the  palsy,  an  immediate  operation  might 
be  of  value. 

In  porencephalus  and  athetosis  it  is  doubtful  whether  any  operation  should 
be  done,  if  the  porencephalic  condition  can  be  diagnosticated  in  advance. 
Oppenheini  (DeuUch.  Med.  Woeh.,  July  8, 1890, 595),  however,  has  reported  a 
case  of  athetosis  accompanied  with  cerebral  palsy  of  childhood  and  epilepsy, 
in  which  a  cyst  was  found,  and  both  the  athetosis,  the  contracture,  and  the 
epilepsy  were  improved.  Kocher  (Deutsch.  Zeit.f.  Chur.,  1893,  vol.  xxxvi,  72) 
UBS  reported  two  cases  of  recovery  after  operation  for  porencephalus.  The 
lateral  ventricle  was  opened  and  the  choroid  plexus  ana  the  corpus  striatum 
were  seen. 

Surgical  Treatment  of  Microcephalus.  For  the  purpose  of  deter- 
mining whether  the  size  of  the  head  is  abnormally  small  or  large,  the  follow- 
ing table  from  Finlayson  (Keating* s  Encycl.  Dis.  of  Children,  vol.  i.  p.  94, 
footnote)  is  of  value : 
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In  microcephalus,  Lannelongue  (V  Union  Med.,  July  8, 1890),  first  proposed 
to  exsect  a  strip  of  bone  in  the  skull  about  a  quarter  of  an  inch  wide.  This 
excision  may  be  made  on  one  or  both  sides  of  tlie  sagittal  suture  and  parallel 
to  it,  extending  from  the  forehead  to  the  occiput.  To  this  antero-poeterior 
groove  may  be  added  a  lateral  branch  on  each  side.  If  the  faulty  develop- 
ment preponderates  in  as  particular  region  as  in  the  frontal,  a  transverse 
groove  may  be  made.  Soon  after  Lannelongue's  article  appeared  reporting 
three  cases,  I  reported  a  fourth  (Med.  Xeivf*,  Nov.  29,  1890),  and  since  then 
a  large  number  of  cases  have  been  recorded.  I  have  myself  done  a  dozen 
operations.  The  result  in  general  may  be  stated  as  follows :  The  mortality 
is  large,  averaging  from  20  to  25  per  cent.,  as  would  be  expected  in  children 
of  such  faulty  development.  The  loss  of  blood  Is,  as  a  rule,  not  such  as  to 
imi)eril  life,  but  the  shock  attending  not  only  the  moderate  loss  of  blood,  but 
the  wide  separation  of  the  scalp,  which  is  inevitable,  and  the  injury  to  the 
bone,  is  very  great.     For  this  reason  it  is  therefore  never  desirable  to  operate 
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on  both  sides  at  once,  but  at  an  interval  of  a  few  weeks.  Moreover  it  is 
best  not  to  subject  children  under,  say  nine  or  ten  months  of  age,  to  the  shock 
of  such  an  operation,  nor,  perhaps,  is  it  desirable  to  operate  after  nine  years 
of  age. 

The  result  as  to  the  mental  development  varies  greatly.  The  majority 
of  the  children  who  recover  are  not  improved.  A  moderate  number  show 
some  improvement ;  in  a  few  it  has  been  very  great.  Hence,  in  such  a  dis- 
tressing and  otherwise  irremediable  disease  I  think  that  operation  is  at  least 
permissible,  but  I  should  never  be  disposed  to  urge  it  against  even  the 
slighest  hesitation  of  parents.  Certain  it  is  that  the  head,  which  may  not 
have  grown  at  all  prior  to  operation,  may  after  operation  become  notice- 
ably larger. 

After  the  usual  preparation  of  the  scalp,  the  incision  should  be  made  in 
the  direction  chosen,  directly  down  to  the  bone.  If  the  incision  is  antero- 
posterior, by  making  a  lateral  incision  just  behind  the  anterior  border  of 
the  hair,  the  scalp  from  the  forehead  may  be  drawn  well  down,  so  that 
the  bone  operated  on  may  be  reached  half-way  down  from  the  hair  to  the 
eyebrows.  This  position  of  the  incisions  enables  them  to  be  hidden  by  the 
hair.  Very  frequently  the  hemorrhage  will  be  so  slight  that  no  forceps  will 
be  required,  but  should  there  be  any  marked  bleeding  the  vessels  should  be 
immediately  seized  by  the  hemostatic  forceps.  Make  a  half-inch  trephine 
opening  far  enough  from  the  median  line  to  avoid  the  superior  longitudinal 
smus,  and  with  a  pair  of  rongeur  forceps  which  I  devised  (Fig.  307)  the 
operation  can  be  completed  in  from  twenty  to  thirty  minutes.  Only  occa- 
sionally will  any  blooavessels  have  to  be  ligated.  The  sutures  in  the  wound 
are  usually  sufficient  to  control  the  bleeding.  Before  replacing  the  flap  it  is 
well  to  remove  the  pericranium  corresponding  to  the  groove  in  order  to  pre- 
vent the  reproduction  of  the  bone.  The  edges  of  the  wound  are  then  united 
by  sutures,  and  the  ordinary  care  of  such  a  wound  is  carried  out. 


HYDROCEPHALUS. 

The  great  majority  of  cases  operated  on  for  hydrocephalus  have  died.  How- 
ever, Broca  (i^ev.  de  Chir,,  1891,  37),  Phocas  {Rev,  MetiA,  des  Malad.  de  VEn- 
fance,  February,  1892),  Mayo  Robson  (^Brii.  Med,  Journ.,  December  6, 1890), 
Hahn  {Med,  Newn,  May  6,  1893,  500),  Soderbaum  {Annah  of  Surgery,  1892, 
XV.,  467)  and  McCosh  {New  York  Med,  Record,  September  16, 1893,  376,  and 
Amer.  Journ,  of  Med,  Sci,,  March,  1894,  239),  have  all  reported  cases  of 
acute  or  chronic  hydrocephalus  in  which  puncture  of  the  lateral  venticles 
has  done  great  good.  Tne  methods  by  which  the  increased  intra-cranial 
pressure  has  been  relieved  have  been  first,  by  puncture  of  the  lateral  ventri- 
cles ;  second,  by  puncture  of  the  membranes  of  the  cord  in  the  lumbar 
region  ;  and  third,  the  puncture  of  the  fourth  ventricle. 

1.  Puncture  of  the  Lateral  Ventrioleb.  In  the  Medical  Ne^vs  for 
December  1,  1888,  I  published  a  paper,  read  November  7,  1888,  before  the 
College  of  Physicians  of  Philadelphia,  in  which  was  first  distinctly  formu- 
lated the  technique  of  puncture  of  the  lateral  ventricles.  I  showed  that  the 
lateral  route  is  decidedly  the  best,  as  it  avoids  the  important  brain  centres, 
and  the  ventricles  can  with  ease  and  accuracy  be  reached.  A  half-inch  tre- 
phine opening  is  made  an  inch  and  a  quarter  behind,  and  the  same  distance 
above  the  meatus.  The  brain  is  then  punctured  by  a  tube,  about  No.  5,  of  the 
French  catheter  scale,  or  by  a  grooved  director  or  other  suitable  instrument, 
directed  toward  a  point  two  and  one-half  inches  verticalh'  above  the  op])08ite 
external  auditory  meatus.     At  a  depth  of  one  threeK|uarter  or  one  one-half 
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inches  or  less,  according  to  the  distention  of  the  ventricle,  its  cavity  will  be 
reached.  The  moment  the  ventricle  is  reached  the  diminution  of  pressure  is 
readily  perceived  by  delicate  fingers,  and  the  immediate  escape  of  the  cerebro- 
spinal fluid  assures  us  that  the  mstrument  is  in  the  ventricle.  The  ventricle 
can  of  course  be  reached,  especially  if  distended,  from  almost  any  part  of  the 
cerebral  surface.  I  have,  also,  in  a  case  which  I  trephined  and  punctured 
upon  both  sides,  washed  out  the  lateral  ventricles  from  side  to  side  with  a 
boric  acid  solution  with  subsequent  comfort  to  the  patient.  Should  it  be 
desired  to  keep  up  continuous  drainage,  this  can  be  eflected  either  by  a 
rubber  tube,  or  by  horse-hairs  doubled  and  introduced  with  the  curved  end 
first.  In  the  Medical  News  of  September  20, 1890,  will  be  found  the  r^sumi 
of  a  full  paper  relating  to  this  method  of  puncture. 

2.  Puncture  of  the  Membranes  of  the  Cord  in  the  Lumbar 
Region.  Wynter  (Lancet,  1891,  1,  931),  proposed  to  substitute  for  punc- 
ture of  the  lateral  ventricles,  puncture  of  the  membranes  of  the  cord  in  the 
lumbar  region,  and  Quincke  (  VerhandL  des  12ten  Kongress  f.  Innere  Med,, 
1893,  197),  has  reported  41  operations.  Quincke  has  proposed  to  puncture 
in  the  third  or  fourth  intervertebral  space,  which  measures  18  to  20  millimetres 
transversely  and  10  vertically.     This  is  below  the  termination  of  the  cord, 

Fio.  321. 


Method  of  puncture  for  spinal  drainage :  A,  Quincke's  method ;  B,  Marfan's ;  C,  CbipauVs. 

(Chipault.) 

and  there  is  an  interspace  of  5  mm.  between  the  two  bundles  of  the  cauda 
equina.  The  depth  of  the  puncture  to  reach  the  cord  in  infants  is  about  2 
centimetres,  and  in  adults  4  to  6  centimetres.  Chipault  has  proposed  to 
puncture  between  the  last  lumbar  and  the  first  sacral  vertebra  by  preference, 
the  procedure  in  other  respects  being  the  same. 

Fiirbringer  {Laiicet,  1895, 1, 1022),  has  reported  more  than  100  punctures, 
in  86  patients,  without  any  ill  effect.  The  bacillus  tuberculosis  was  found  in 
the  fluid  in  thirty  of  thirty-seven  cases  of  tubercular  meningitis,  in  which 
the  diagnosis  was  doubtful.  Four  cases  of  cerebral  tumor  were  relieved  by 
the  operation. 

3.  Puncture  op  the  Subarachnoid  Space.  Parkin  {Ijancety  1893,  ii. 
21),  has  proposed  and  operated  by  the  following  method  :  He  trephined  three- 
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quartere  of  an  iach  below  the  superior  curved  line  of  the  occipital  bone, 
just  to  the  right  of  the  middle  line,  and  enlarged  the  opeoing  domward  by 
tlie  rongeur  forceps.  After  opening  the  <lura  he  inserted  a  probe  into  the 
fourth  ventricle,  lifting  the  cerebellum  to  a  slight  extent,  when  2  to  3  ounces 


Vertical  secciou  at  bue  or  iknll  ImmedUtelr  t< 
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of  fluid  gushed  out.  Great  care  should  be  taken  not  to  wound  the  floor  of 
the  fourth  ventricle.  He  reports  four  cases  with  two  recoveriee,  and  Ord 
and  Waterhouse  (Laneel,  1894,  ii.  873),  have  reported  a  succesaftil  operation 
in  a  case  of  tubercular  meningitis. 


MENINGITIS. 

Mr.  Barker  (Brit.  Med.  Journ.,  1888,  i.  777)  has  reported  a  noteworthy 
case  in  which  he  evacuated  an  ounce  of  odorless  pus  from  the  fissure  of  Syl- 
vius, with  a  successful  result.  Sawtelle  (  Oecid.  Med.  Times,  Feb.,  1892,  76) 
also  evacuated  five  drachms  of  fluid,  followed  by  recovery,  and  Mr.  Parkin 
{Jjancet,  July  1,  1893,  21)  ha.«  reported  a  similar  case,  both  of  these  cases 
being  traumatic.  It  is  rare,  perhaps,  that  we  shall  be  as  successful  in  non- 
traumatic menin^tia  as  Mr.  Barker  was,  but  occasionally  it  may  be  done. 
The  technique  is  simply  that  of  trephining  and  opening  the  dura,  followed 
by  puncture  toward  the  source  of  the  pus  or  senim,  as  in  Mr.  Barker's  case, 
should  it  be  necessary.     Fortunately,  often  simple  trephining  will  answer.' 

Similarly  in  chronic  ossifying  pachymeningitis,  sometimes  the  remote  result 
of  injury  which  causes  thickening  and  induration  of  the  bones  of  the  skull 
and  severe  and  {>crsistent  headaches,  simple  trephining  will  not  seldom  give 
relief.     The  bone  should  not  be  replaced  in  these  cases. 

In  persistent  meningitis  the  only  pos.aible  relief  is  found  in  speedy  trephin- 
ing and  drainage,  without  replacement  of  the  bone.  The  chances  of  death 
are,  of  course,  much  greater  than  those  of  life,  but  the  patient  should  at 
least  have  the  l>eiiefit  of  this  small  chance. 

For  the  methods  of  operating  in  both  these  ca.«es  see  Ihesection  on  Technique. 


aes  by ; 
2. 11.  h. 


McArdle,  Dublin  Journ.  ( 
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PACHYMENINGITIS  HEMORRHAGICA. 

In  pachymeningitis  hemorrhagica,  Dennis,  {N,  F.  Med,  Jaum.,  Dec.  24, 
1892,  701)  has  urged  that  operation  should  be  undertaken,  e,  g,,  in  cases  of 
alcoholism  followed  by  such  hemorrhage.  Ceci  ( Chir,  BehanaL  v.  Himkr, 
Bergmann,  p.  112)  has  performed  such  an  operation  in  a  case  following  acci- 
dent. Bucnanan  (PUtshurg  Med,  Rev,,  Sept.,  1894),  and  Harris  (Brit,  Med, 
Jaurn.y  1892,  i.  503)  have  reported  two  successftil  cases,  and  Stewart  (Brit, 
Med,  Journ,,  1887,  i.  877)  a  fatal  case.  When  the  headache  has  been  fol- 
lowed by  paralysis,  and  the  location  of  the  lesion  is  clearly  indicated,  when 
the  pupils,  which  were  contracted  and  immobile  before  unconsciousness  super- 
vened, have  become  dilated,  when  optic  neuritis,  and  finally  coma,  have  set 
in,  it  would  seem  proper  to  operate  without  further  delay.  This  might  be 
either  by  the  ordinary  trephining  or  by  an  osteoplastic  resection,  the  dura 
being  opened,  the  clot  removed,  and  if  need  be,  drainage  established. 


ABSCESS  OF  THE  BRAIN. 

Traumatic  Cerebral  Abscess.  In  operating  for  abscess  of  the  cere- 
brum, the  spot  selected  for  the  operation  should  be  determined  by  the 
localizing  cerebral  symptoms,  and  not  by  the  scar,  should  such  be  present, 
or  by  the  history.  Ii,  however,  the  abscess,  as  is  not  infrequently  the 
case,  is  situated  under  the  site  of  the  injury,  the  operation  should,  of  course, 
be  at  this  place.  The  skull  may  be  opened  bv  a  half-inch  trephine,  and 
the  dura  opened  by  a  small  incision.  If  an  abscess  exists,  the  brain  will 
not  pulsate  and  will  bulge  into  the  opening  from  the  increased  pressure. 
The  Drain  is  then  to  be  punctured.  The  best  instrument  for  this  purpose 
is  the  grooved  director,  since  it  allows  the  exit  of  the  pus  in  its  groove, 
and,  being  blunt-pointed,  will  not  injure  any  vessels.  Should  the  first 
puncture  not  reveal  the  abscess,  the  instrument  should  be  withdrawn  ex- 
actly in  the  line  in  which  it  has  been  introduced,  so  as  not  to  wound  the 
brain  any  more  than  is  possible,  and  be  reintroduced  in  the  next  most  likely 
direction  in  the  same  manner.  A  third,  and  if  necessary  a  fourth  and  a 
fifth,  puncture  may  be  made.  The  injury  from  the  punctures  is  but  slight, 
if  they  are  made  with  the  proper  precautious.  The  fatality  of  the  disease 
warrants  any  reasonable  interference. 

When  the  abscess  has  been  found  a  pair  of  hemostatic  forceps  should  be 
introduced  with  the  blades  closed,  the  blades  then  opened  half  an  inch  or  an 
inch,  and  so  withdrawn  in  order  to  aflTord  free  exit  for  the  pus.  The  wound 
may  then  be  washed  out  very  gently  with  a  boric-acid  solution,  four  or  five 
grains  to  the  ounce,  and  if  deemed  best,  the  cavity  of  the  abscess  may  be 
gently  curetted.  A  drainage-tube  should  then  be  introduced,  a  suitable 
opening  bitten  away  for  it,  if  the  bone  is  replaced,  and  a  corresponding  open- 
ing made  in  the  scalp,  the  drainage-tube  being  secured  to  the  latter  by  a 
8titch.  The  abscess  cavity  may  be  washed  out  daily,  but  with  great  gentle- 
ness, and  the  drainage-tube  gradually  shortened  as  the  amount  of  discharge 
diminishes,  and  finally  be  removed.  Should  reaccumulation  take  place,  the 
cavity  should  be  reopened  through  the  original  opening  in  the  skull.  Care 
should  be  taken  not  to  make  the  opening  in  the  skull  any  larger  than  is 
necessary,  as  a  fungus  cerebri  is  almost  certain  to  follow  if  a  large  opening 
exists.  For  the  same  reason,  if  there  is  necrosed  bone,  but  little  of  it  should 
be  removed.  When  later  the  bone  has  loosened  it  should  be  removed  by  a 
secondary  operation.    Should  the  abscess  not  be  found  at  the  site  of  the  first 
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operation,  a  second,  and,  if  need  be,  a  third  trephine  opening  may  be  made  at 
the  next  most  probable  points.  On  no  account  should  the  abscess,  if  it 
exists,  be  left  undiscovered. 

Otitic  Abscess.  The  most  common  cause  of  abscess  in  the  cerebrum  is, 
however,  not  traumatism,  but  chronic  suppurative  otitis  media.  (See  page 
374).  In  these  cases  the  abscess  may  be  (1)  extra-dural,  that  is,  between  the 
dura  and  the  petrous  bone ;  ( 2),  sub-dural,  that  is,  between  the  dura  and  the 
brain,  or  (3)  in  the  substance  of  the  cerebrum,  separated  from  the  surface,  it 
may  be,  by  an  inch  or  more  of  apparently  healthy  brain  tissue.  Almost  always 
the  mastoid  will  already  have  been  opened,  but  should  this  not  have  been 
done,  it  should  be  the  Mst  step  in  the  operation. 

Mastoid  Abscess.  Operation.  The  external  meatus  should  first  be 
thoroughly  cleansed  antiseptically.  A  vertical  curved  incision  is  then  made 
in  the  axis  of  the  mastoid  from  its  base  to  its  tip,  the  ear  being  drawn  well 
forward.  The  vessels  are  seized  with  hemostatic  forceps,  the  bone  laid  bare, 
and  the  mastoid  antrum  first  opened  at  a  point  one-third  to  one-half  an  inch 
behind,  and  the  same  distance  above,  the  centre  of  the  meatus.     (Fig.  323). 

PlO.  323. 


a,  a.  Reid's  base  line  from  the  lower  border  of  the  orbit  through  the  meatus :  c,  the  point  for  tre- 
phining to  reach  an  abscess  in  the  temporo-sphenoidal  lobe  or  to  puncture  the  lateral  ventricle  1)^ 
inches  behind  the  meatus,  and  1^  inches  above  Reid's  base  line ;  t,  the  mastoid  vein  ;  o,  the  point 
for  trephining  to  reach  an  abscess  in  the  cerebellum :  x,  the  point  for  trephining  the  mastoid  antnim. 
(Barker.) 

This  opening  is  made  towards  the  base  of  Macewen's  supra-meatal  triangle. 
(Fig.  324).  This  triangle  is  bounded  above  by  the  root  of  the  zygoma, 
anteriorly  by  the  posterior  margin  of  the  bony  meatus,  and  posteriorly  by 
a  line  joining  these  two.  An  opening  here  is  free  from  danger  of  wound- 
ing the  sigmoid  portion  of  the  lateral  sinus,  which  always  lies  behind  the 
triangle. 

The  mastoid  antrum  and  cells  should  then  be  thoroughly  laid  open  by  the 
gouge  and  chisel,  and  the  posterior  wall  of  the  meatus  chilled  away  tx)  the 
cavity  of  the  middle  ear.  Twitching  of  the  face  on  the  same  side  should  be 
watched  for,  as  it  would  indicate  proximity  to  the  facial  nerve,  and  no  more 
chiselling  should  be  done  in  that  direction.  All  the  inspissated  pus  found  in 
this  bony  cavity  should  be  thoroughly  removed  by  a  small  sharp  spoon  or 
gouge,  care  being  taken  not  to  wound  the  lateral  sinus.  The  wound  should 
then  be  lightly  packed  with  iodoform  gauze  daily. 
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Tempoko-sphenoidal  Abscess.  The  mastoid  operation  ma.y  be  sufficient 
to  relieve  ttie  patient,  but  if  not  the  ahscess  should  then  be  sought  in  the 
temporo-ephenoidal  lobe,  unless  there  is  reason  to  believe  that  it  is  situated 
in  the  cerebellum  (vide  infra,  also  page  377).    The  axis  of  the  temporo- 


8ur(kce  galdea  fin  tbe  dgniold  dnut  kud  the  «apm-mMUl  trtugle.  (ICacbwht.) 
Thne  unlflclal  lln«  dnwn  upon  Itag  ikull  lodlcaM  the  fbllowlng:  1.  The  ihort  vertlOftl  line 
from  tbe  poclerior  border  of  tbe  eilenul  ■ndllorr  meetui  to  tbe  pofterlor  roM  of  tba  inome  nuiki 
Iba  bueof  the  lupn'meetal  triangle.  The  broken  line  Induxtca  the  anterior  border  of  tlunipr»- 
■WKlal  IrlaDgle,  iti  bMebdns  tba  doited  line  nwrUns  the  pkrt  of  tbe  root  of  the  inonik.  Thli 
bnken  Hue  abio  ludlcata  the  coune  of  tb«  tt/tml  nerre.  2.  The  aecoad  i>ertl(«l  line,  extending 
(Mm  tbe  parletotqiumo-meatold  Junction  to  tip  of  mutold  ;  tbe  nppa  two-thlrdi  of  it<  length 
IndloUe  Ihe  poatcloo  o(  the  algnnHd  dnu*.  8.  Tha  obUque  Una,  peering  (him  Ibe  aawrlon  to  npper 
Umll  of  the  exiern&l  audllorr  meAtoi,  ladlcatea  In  Iti  poalerlor  Iwo-tblidi  the  ilgmiild  ilnaa  ftom 
Ua  eommencemeot  lo  lu  knee. 

spheDoicIal  lobe  I  have  shown  to  be  a  line  drawn  from  a  point  li  inches 
aoove  and  liehiod  the  external  meatus  to  tbe  opposite  wing  of  the  nose.  A 
half-inch  trephine  should  be  applied  as  indicatecl  by  Barker,  1  \  inches  above 
the  external  auditory  meatus,  and  H  inches  above  Keid's  base  line  (Fig. 
323  e).  The  dura  is  then  opened  by  a  small  cruciform  incision,  and  a 
grooved  director  inserted  in  the  axis  of  the  temporo^phenoidal  lobe,  as 
above  indicated,  to  the  depth  of  2  or  2)  inches,  unless  the  abscess  has 
already  been  reached.  Once  that  abscess  has  been  discovered,  it  should  be 
treated  as  above  indicated.  If  the  first  puncture  does  not  reveal  the  abscess, 
it  may  be  ueedfiii  to  make  repeated  punctures, 

ExTRA-uuRAL  Abscess.  This  is  caused  not  unconuuonly  by  caries  of  the 
petrous  bone  from  disease  of  the  ear.  The  temperature  in  this  form  of  ab- 
scess is  usually  102°  to  104°,  rather  than  normal  or  subnormal,  as  in  ordi< 
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nary  cerebral  or  cerebellar  absceas.  The  mastoid  should  be  opened  as 
already  described,  unless  this  has  already  been  done.  The  skull  should  then 
be  opened  an  inch  directly  above  the  meatus,  unless  a  fistula  through  the 
bone  indicates  any  other  point  of  preference.  The  dura  should  then  be  sepa- 
rated from  the  bone,  but  not  opened,  and  the  abscess  cavity  irrigated  with 
an  antiseptic  solution  and  curetted.  Carious  or  necrosed  bone  should  be 
removed  and  free  drainage  provided.  Bircher  {CeiitralbL  /.  Chir.,  1893, 
482)  chiselled  away  all  the  necrosed  bone,  except  the  carotid  canal. 

Cerebellar  Abscess.  An  abscess  of  the  cerebellum  is  best  reached  at 
a  point  midway  between  the  mastoid  and  the  in  ion,  and  sufficiently  far  below 
the  line  from  the  mastoid  to  the  inion,  which  corresponds  to  the  lateral  sinus, 
to  avoid  wounding  the  latter  (Fig.  323  o).  The  occipital  bone  is  bared  by  a 
semilunar  incision,  with  the  convexity  upward,  and  the  bone  penetrated 
either  by  a  trephine  or  by  the  chisel,  or  m  children  simply  by  the  gouge. 
The  opening  may  then  be  enlarged  at  will  by  means  of  the  rongeur  forceps. 
The  dura  is  then  opened  to  a  small  extent.  As  in  the  cerebrum,  so  in  the 
cerebellum,  the  brain  will  bulge,  and  will  not  pulsate  if  an  abscess  is  present 
A  grooved  director  should  then  be  inserted  in  the  axis  of  the  lobe  of  the 
cerebellum.  The  opposite  lobe  can  be  reached  by  an  oblique  puncture,  care 
being  taken  not  to  injure  the  superior  vermiform  process. 


THROMBOSIS  OP  THE  LATERAL  SINUS  AND  THE 

INTERNAL  JUGULAR  VEIN. 

Zaufal,  in  1880,  first  carried  out  the  proper  treatment  for  this  disease 
(Prager  Med,  Woch.,  1880,  p.  676).  In  1886  Horsley  again  called  atten- 
tion to  the  method,  and  Mr.  Arbuthnot  Lane  CBriiuh  Mea,  Jaum.,  1889,  i. 
997)  reported  the  second  case  soon  afterward,  with  a  favorable  result. 
From  that  date  it  has  assumed  its  proper  place  as  the  rational  treatment  of 
this  otherwise  almost  uniformly  fatal  disorder.  I  have  records  of  84  cases 
which  have  been  operated  upon,  with  56  recoveries,  a  mortality  of  only  33.3 
per  cent. 

The  operation  consists  not  only  in  the  exposure,  but  also  the  opening,  of 
the  sinus  and  the  proper  cleansing  of  its  cavity,  and  also,  if  the  internal 
jugular  vein  is  involved,  the  similar  treatment  of  this  vein.  If  the  mastoid 
antrum  and  cells  have  not  already  been  opened  and  cleansed,  this  should  be 
done  at  once.  Next  the  sinus  should  be  exposed  by  the  chisel  or  trephine 
at  a  point  half  an  inch  behind  and  one-quarter  of  an  inch  above  the  middle 
of  the  external  auditory  meatus  (Fig.  325  c).  The  opening  can  be  enlarged 
either  by  the  rongeur  forceps  or  the  chisel  and  gouge.  Pus  will  very  likely 
be  found  in  the  groove  for  the  sinus.  Should  the  sinus  be  thrombosed,  it 
will  be  harder  than  normal  to  the  touch.  If  no  thrombus  has  formed,  it  will 
be  soft.  In  either  case,  should  the  symptoms  warrant  it,  it  should  be  opened. 
If  the  blood  flows  freely  it  can  l)e  arrested,  first  by  the  finger  and  then  with 
strips  of  iodoform  gauze,  with  which  the  sinus  should  be  plugged.  These 
strips  should  be  made  ready  before  the  operation  is  begim.  If  a  clot  exists 
it  will  probably  be  very  foul,  and  shouhi  be  evacuated  by  the  small  spoon 
or  curette  and  the  sinus  then  disinfected.  Cleansing  an(i  disinfection  may 
have  to  go  as  far  as  the  torcular  Herophili.  The  sinus  should  be  completely 
cleaned  out,  until  fi-ee  hemorrhage  shows  that  all  the  clot  has  been  removed. 
It  should  then  be  packed,  in  order  to  arrest  the  hemorrhage.  The  internal 
jugular  vein  should  next  be  exposed  in  the  neck  and  ligated  at  a  point  beloto 
the  thrombus,  the  extent  of  which  can  be  determined  by  touch.     This  step 
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is  of  very 
down, ' 


very  rreai  importance,  as,  if  done  ButiBciently  early  and  low  enough 
I,  it  will  prevent  the  extenaon  of  the  infection  to  the  lungs.     The  vein 


Lateral  upect  of  *  mwll  adult  ikull.  (Ballahce.) 
Tba  UlnitratloD  ibawa  the  relatloiu  oT  tba  lalanl  sIpw  to  ttw  outer  wall  or  ibe  cranial  caTltj 
and  tbe  poaltloii  of  the  trapblue  opealuB  (a),  whieb  iboald  be  made  when  It  i>  deemed  uecei- 
Hij  to  expoae  it.  Tbe  ban  line  (Beld'a)  panes  tbiougb  tbe  middle  of  tbe  external  aodltocr 
mtatoi  and  toacba  tbe  lower  margin  of  the  orbit ;  it  !■  marked  out  in  elghttu  of  an  fneh, 
n  ai«  also  the  perpendicular  line*  drawn  Ihun  it.  Tbe  meaaut«menta  an  made  along  tba 
ban  tine  fmm  the  middle  of  tbe  bonr  meatiu.  Tbe  drawing  also  ibowi  tbe  coDroluHona  of 
tbe  tamporoipbenoldal  lobe,  the  SylTlan  flssuie,  and  tbe  pwdtlonof  tbe  lower  end  of  tberoirow 
of  Bolando  (JRol.)  x  i  ladtcatea  the  site  of  the  lentorlom  as  fkr  u  it  ii  in  relation  to  the  external 
baundary  of  the  ikt;!!.  The  anterior  i  sbowi  (be  point  when  tbe  tentorium  leavu  the  aids  of  tbe 
■toll  and  Id  attached  to  the  luperlor  botdei  of  tbe  petrous  bone.  a.  trephine  opening  to  eiposa 
rinus,  llTe-elghthi  of  an  Inch  In  diameter,  Ila  centre  being  one  Inch  behind  and  a  quarter  of  an 
Inch  above  the  middle  of  Ibe  bon;  meatue.  Thli  opening  can  eaiily  be  enlarged  upward  and 
backward  and  downward  and  forward  |we  the  dotted  lluoi  by  suitable  angular  eulting  bone  tar- 
cepa.  It  li  alwaji  well  to  eileiid  It  forward,  bo  as  to  open  up  the  mastoid  anirum  (c)  and  tbe  gntler 
of  the  carious  bone  (if  there  be  one),  whlcb  leadi  from  the  antrum,  trminnum,  or  meatus,  down  to 
tbe  bonjr  groove.  The  position  of  the  trephine  openings,  wblch  canst  be  made  fbr  tbe  relief  of  Inflam- 
malorj  intra4:ranial  affections,  secondar;  to  disease  of  the  ear,  other  than  for  sinus  pyGemla,  have 
t«en  added  to  the  dnwing  for  the  sake  of  conlrasl  and  compleleness.  The;  are  as  follows :  b.  tre- 
phine opening  to  explore  the  anterior  surfiuie  of  Ibe  petrous  bone,  the  roof  of  tbe  tjrmpanum,  and 
tbe  petro-squamous  Assure,  half  an  inch  la  diameter,  its  centre  being  situated  a  short  inch  (seren- 
dghtbsof  an  Inch)  vertlcallf  abOTe  tbe  middle  of  tbe  meatus.  At  the  lower  margin  of  tbit  trephine 
hale  a  probe  can  tie  insinuated  between  the  dura  and  bone  and  made  to  aearcb  the  whole  of  tbe 
anterior  surlkce  of  tbe  petroua  c,  trephine  opening  foreipoaltig  Ibe  mastoid  antrum,  a  quarter  of 
an  iDcb  In  diameter,  and  a  half  an  loch  behind  and  a  quarter  of  an  Inch  above  tbe  centre  of  the 
mealttt:  or  a  quarter  of  an  inch  above  the  centre  of  tbe  meal ue  and  a  quarter  of  so  Inch  bebind  Its 
poMetlor  border.  The  trephine  should  be  directed  Inward  and  sllgbil;  downward  and  forward. 
Wbenasaperflclal  disk  of  bone  bos  been  removed  it  la  well  to  repeat  the  operailon  wlib  tbe  gouge. 
A  larger  tnphine  ma;  with  advantage  be  emplpjed,  especlaU}'  In  adults,  d,  trephine  opening  for 
temporo-aphenoidal  absceas,  halt  an  Inch  in  diameter.    Situation  recommended  b;  Barker,  < 


and  a  quarter  behind  and  one  Inch  and  a  quarter  above  centres 
istobedirecledatnm  Inwaitl  and  alittle  downward  and  for 
three-lbunbe  of  an  incb  above,  in  order  to  avoid  tbe  lateral  si: 
lar  abKess,  half  an  Inch  in  diameter  and  one  inch  and  a  Half  b 
the  centre  of  the  meatus.  Birmingham  prefers  two  inches  bel: 
oecipilal  artery,  Tbe  anterior  border  of  the  trephine  should  Just  be  under 
border  of  tbe  mastoid  prooe^  The  drawing  shows  that  a  tienblne  bole  mad' 
away  from  tbe  lateral  sinus,  and  that  tbe  trocar  and  cenuia  of  tbe  aspirei 
inward,  and  upward,  would  bit  an  abacess  occupying  tbe  anterior  part  of 
cerebellum,  which  Is  tba  usual  site  ol  collectloni  of  pus  In  Ibis  pert  of  t 
AirfCrv,  by  Starr,  p.  19S. 


meatus.  The  needle  or  the  asplrat 
ird.    Blrmlngbam  prefers  t 
■.    e,  trephine  opening  for  ■ 
lod.and  aquarterof  an  inc 


If  directed  forward. 
:  lateral  lobe  of  (be 
brain. -From  Brain 
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should  then  be  cut  above  the  ligature,  the  upper  end  attached  to  the  skin, 
the  vein  and  the  sinus  being  washed  out  antiseptically  and  as  thoroughly  as 
possible. 


TUMORS  OP   THE    BRAIN,  INCLUDING  CYSTS. 

The  tumor  having  been  located  and  its  size  and  character  approximately 
determined,  the  first  step  in  the  operation,  after  the  preliminary  cleansing, 
as  described  in  the  section  on  Technique,  is  to  mark  the  median  line  and  the 
fissure  of  Rolando  on  the  shaven  surface.  The  upper  and  lower  ends  of  the 
fissure  of  Rolando  should  be  marked  by  puncturing  the  bone  by  means  of  a 
gimlet,  small  gouge,  or  the  centre-pin  of  another  trephine.  Should  it  be 
determined  to  open  the  skull  bv  the  trephine,  the  centre  of  the  probable 
location  of  the  tumor  should  be  similarly  marked.  The  bone  is  then  exposed 
by  a  large  semilunar  or  horseshoe  flap,  with  the  position  of  the  tumor  as  its 
centre.  A  lar^e  opening  should  then  be  made  in  the  skull,  from  an  inch 
and  a  half  to  three  inches  in  diameter,  either  by  a  single  or  by  multiple  tre- 
phine openings,  or  by  a  chisel.  Instead  of  this,  however,  the  skull  may  be 
opened  by  an  osteoplastic  resection  (see  p.  961).  If  a  tumor  is  present]  the 
dura  will  not  pulsate  and  will  bulge  to  a  greater  or  less  extent,  according  to 
the  size  of  the  tumor.  The  dura  should  then  be  opened  about  a  quarter  of 
an  inch  from  the  margin  of  the  opening  in  the  bone.  This  opening  should 
be  small  at  first,  until  the  size  of  the  tumor  can  be  gauged  to  some  extent 
by  the  amount  of  the  bulging.  Should  exploration  through  this  small  open- 
ing indicate  that  the  tumor  can  probably  be  removed,  the  opening  in  the 
dura  may  then  be  enlarged  to  such  an  extent  as  is  necessary.  The  tumor 
having  been  found,  if  it  extend  in  any  one  direction  beyond  the  limits  of  the 
opening  in  the  lK)ne,  this  may  be  enlarged  at  will  by  the  rongeur. 

The  tumor  may  be  occasionally  enucleated  by  the  finger.  If  this  is  not 
feasible,  the  knife  and  scissors,  sharp  spoon,  or  the  handle  of  an  ordinary 
teaspoon  may  be  used  to  remove  it,  either  whole  or  piecemeal.  Should 
it  be  an  infiltrating  tumor,  and  therefore  probably  malignant,  unless  inop- 
erable, not  only  the  tumor  but  a  considerable  amount  of  apparently  healthy 
brain-tissue  should  be  removed  beyond  its  margins,  so  as  to  be  certain  that 
all  the  diseased  tissue  has  been  removed. 

If  subcortical  tumor  be  suspected,  an  incision  is  made  in  the  brain,  and  the 
tumor  sought  for  by  the  little  finger,  inserted  with  great  gentleness,  or  by  a 

frobe  or  grooved  director,  in  order  to  recognize  its  size,  depth,  density,  etc. 
f  it  be  so  large  that  it  is  not  wise  to  attempt  its  removal  the  operation 
should  immediately  be  terminated,  the  dura  sutured  and  the  flap  of  scalp 
replaced,  the  bone  being  left  out  permanently.  In  case  of  a  large  tumor, 
sometimes  only  a  ])ortion  has  been  removed,  with  great  benefit.  It  may  be 
attacked  a  second  or  a  third  time  in  case  of  need.  I  must  especially  draw 
attention,  however,  to  the  importance,  in  case  the  tumor  is  very  large,  of 
not  doing  too  much,  since  I  am  sure  that  death  has  followed  in  some  cases  bv 
reason  of  too  extensive  interference. 

Hemorrhage  is  to  be  treated  as  has  already  been  described  under  the  head 
of  Technique.  The  closure  of  the  wound  and  after-treatment  are  described 
in  the  same  section. 

Should  the  presumed  tumor  prove  to  be  a  case  of  actinomycosis  the  diseased 
tissue  should  be  removed  if  possible.  Buzzi  and  Galli-Valerio  {Brit  Med. 
Journ.,  1893,  ii.  epitome  23),  refer  to  a  case  by  Van  Itersen,  and  record 
another  of  their  own  in  which,  after  the  failure  of  operation,  gr.  xxx.  of 
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iodide  of  potosaium  daily  effected  a  complete  cure.  Should  the  case  be  sus- 
pected to  be  ooe  of  actinomj-cosis,  the  iodide  treatment  should  of  course  be 
tried  before  operatioa  ia  resorted  to,  especially  as  the  improvemcut  in  re- 
ported cases  has  begun  quickly  and  progressed  rapidly. 

In  many  csiaen  oftumor  it  is  best  to  do  the  o[>eration  in  two  at^es  several 
days  apart.  The  first  stage  oonsista  of  opening  the  skull  and  dura,  deter- 
mining the  site,  character,  and  size  of  the  tumor,  and  then  temporarily  clos- 
ing the  wound.  If  operable  the  removal  raay  be  undertaken  from  three 
to  six  days  later  by  reopening  the  wound. 


Fig.  326  shows  the  result  seven  years  after  the  removal  of  a  cerebral 
fibroma  weighing  over  three  ounces,  which  I  reported  in  the  American  Jtturnnl 
of  the  Medical  Seieiiee*,  in  October,  1888,  The  operation  waa  followed  by  a 
large  fungus  cerebri.  The  opening  of  the  skull  is  protected  by  a  piece  of  tin 
covered  with  silk  and  sewed  inside  a  ekuU  cap. 

L  PERSISTENT  HEADACHE. 


^F  In  afewcasesof  i>ersistcnt  andaevereheatiache,  uiicon<)uerahle  by  medical 
means,  the  patient  lius  been  trephined  with  good  results,  by  Horeley,  Warren, 
Weir,  myself,  and  others.  The  bone  disk  should  not  be  replaced,  inasmuch 
as  change  or  relief  of  the  intra-cranial  pressure  is  sought. 

The  intense  headache  which  accompanies  tumor  of  the  brain  has  been 
most  happily  relieved  in  a  number  of  cases  by  trephininji,  even  when  llie 
tumor  itself'  has  not  been  removed.  Thus  Horsley  {BrU.  Med.  Joiim.,  De- 
cember 6,  1890,  has  reported  a  case  in  which  he  removed  nearly  one-half  the 
occipital  bone  for  an  inoperable  intra-cranial  tumor.  The  relief  was  so  great 
that,  when  from  the  growth  of  the  tumor  the  headache  returned,  the  patient 
sought  relief  by  the  removal  of  the  other  half  of  the  same  bone.  The  same 
relief  has  followed  in  two  of  my  own  cases  of  irremovable  tumor. 
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TRBPHININQ  FOR  PSYCHOSES. 

These  cases  may  be  divided  into  (1)  cases  of  traumatic  insanity,  (2)  non- 
traumatic insanity,  and  (3)  general  paralysis  of  the  insane. 

In  Traumatic  Insanity  there  will  usually  be  a  scar  to  guide  us  to  the 
proper  site  of  the  operation.  The  trephining  should  be  done  in  accordance 
with  the  rules  already  laid  down  under  the  head  of  Technique.  Any  spiculs 
of  bone,  cyst  of  the  brain,  lacerated  dura,  or  injured  brain-tissue  or  brain-scar 
should  be  entirely  removed. 

Non-traumatic  Insanity.  Burkhardt  {Allgetn,  Zeitschf,  Fsychiat,,  etc., 
1891,  463),  has  reported  6  cases  in  which  he  exposed  the  brain  and  removed 
strips  of  its  tissue  2  centimetres  in  width.  In  some  cases  he  did  multiple 
operations,  the  operations  lasting  even  over  four  hours.  It  is  doubtfiil,  how- 
ever, whether  such  operations  are  justifiable. 

General  Paralysis  of  the  Insane.  Mr.  Claye  Shaw  (^Brii.  Med. 
Joum.y  1889,  ii.  1090),  reported  the  first  case  of  trephining  for  this  condition. 
He  removed  a  piece  of  bone  one  one-half  by  three-quarter  inches  in  size,  and 
evacuated  considerable  fluid.  The  operation  has  been  repeatedly  done,  but, 
as  a  rule,  without  any  improvement.  To  be  of  any  value  the  operation 
should  be  done  early.  The  exposure  of  the  brain,  opening  of  the  dura  and 
closure  of  the  wound  after  replacement  of  the  bone  have  already  been 
described.     (See  Technique.)    See  also  page  698. 


CEREBRAL  PALSIES. 

Occasionally,  but  very  rarely,  indications  for  surgical  interference  are 
presented  by  these  palsies.  Operation  should  be  limited  to  those  appar- 
ently caused  by  hemorrhage,  cyst,  or  tumors.  The  technique  for  exposing 
the  Drain  has  already  been  described.  The  clot,  cyst,  or  tumor  should  then 
be  removed  and  the  wound  closed  as  usual.  If  the  brain  is  simply  atrophied, 
as  shown  by  a  marked  difference  in  the  size  of  the  two  sides  of  the  skull,  no 
operation  should  be  done. 


REMOVAL   OF   THE    OASSERIAN   OANOLION  FOR 

TRIGEMINAL   NEURALGIA. 

The  Gasserian  ganglion  lies  in  a  well-marked  fossa  on  the  anterior  surface 
of  the  petrous  bone,  near  its  apex.  It  lies  between  two  layers  of  the 
dura,  the  upper  one  being  the  dura  proper,  the  other  serving  as  the  peri- 
osteum of  the  fossa.  Removal  of  the  ganglion  was  first  suggested  by  Dr.  J. 
Ewing  Mears,  of  Philadelphia  (Trans.  Anier,  Sura.  Assoc.,  1884,  p.  483). 
Mr.  Rose,  of  London,  was  the  first  actually  to  perform  the  operation  (BrU. 
Med.  Journ.y  1890,  i,  1012).  Soon  afterward,  Andrews,  of  Chicago  (Journ. 
Amer.  Med.  Assoc,  1891,  ii,  168),  devised  a  similar  operation.  Hartley  (JV.  K. 
Med.  Journ.,  March  19,  1892,  and  Annals  of  Surg.,  May,  1893,  512)  has 
modified  the  operation,  and  Krause  (Arch.  f.  Klin.  Chir.,  1892,  vol.  xliv, 
821)  also  independently  described  a  similar  procedure. 

Eose*s  Operation.  T^he  eyelids  were  stitched  together  by  Mr.  Rose,  but 
later  experience  seems  to  show  that  this  is  unnecessary.  An  almost  semi- 
circular incision  is  made  from  near  the  outer  canthus  to  an  i^ch  below  the 
external  angular  process,  backward  along  the  upper  border  of  the  zygoma. 
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to  its  poeterior  extremity.  It  ia  then  carried  down  just  in  front  of  the  ear 
to  the  angle  of  the  jaw,  then  forward  iilong  the  lower  border  of  the  hori- 
zuDtal  ramuB,  as  far  as  the  facial  artery.  ThiB  flap  of  akin  is  then  dissected 
forward.  Two  holes  are  drilled  in  the  zygoma  to  facilitate  it«  later  wiring, 
and  the  zygoma  is  then  divided  and  displaced  downward,  along  with  the 
maasetfir  muacle.  The  coronoid  process  is  then  similarly  drilled,  divided,  and 
tamed  upward,  with  the  t«ndon  of  the  temporal  muscle.  (In  Mr.  Rose's  later 
caaee  this  fragment  of  bone  was  removed  as  useless,  the  drilling  being  there- 
fore omitted.)  The  external  pterygoid  muscle  is  then  scraped  loose  from 
the  sphenoid  bone  and  the  foramen  ovale  ia  found.  A  long-handled,  half- 
inch  trephine  is  used,  the  centre-pin  of  which  is  placed  a  little  external  and 
aaterior  to  the  foramen  ovale,  so  that  the  edge  of  the  trephine  opening  just 
reaches  the  foramen.  The  thin  lining  of  the  fossa,  in  which  the  ganglion 
ties  (the  lower  layer  of  the  dura),  ia  then  divided,  and  the  ganglion  removed 
as  far  as  poasible  by  a  hook  and  curette.  If  the  internal  maxillary  artery 
or  vein  are  in  the  way  they  are  double-ligated  and  divided.  Care  should  he 
taken  not  to  divide  the  upper  layer  of  the  true  dura  above  the  ganglion,  as  by 
BO  doing  the  subdural  cavity  is  opened.  The  carotid  artery  and  the  cavem- 
oofl  sinus  lie  immediat«ly  to  the  ianer  mde  of  the  ganglion  and  should  be 
carefully  avoided.  The  second  and  third  divisions  of  the  fifth  nerve  are 
readily  found  and  removed  by  means  of  a  small  hook  or  sharp  spoon.  It  ia 
doubtful  whether  the  motor  root  can  be  left  intact. 

A  forehead  electric  light  is  a  necessity  in  this  operation.  In  that  of 
Hartley  it  is  a  great  aid,  out  the  operation  has  been  satisfactorily  done  with* 
out  it. 

Hartley's  method  is  as  follows.  An  osteoplastic  resection  of  the  skull  is 
made,  the  base  of  which  is  two  inches  antero-poeteriorly,  and  its  vertical 
height  three  inches  (Fig.  327).    After  the  skull  is  opened  (Fig.  328)  the 
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dura  is  lifted  gently  from  the  middle  fossa  by  means  of  the  finger  until  the 
second  and  third  divisions  of  the  fifth  nerve  are  well  exposed.    Care  must 
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be  taken  not  to  rupture  the  middle  meningeal  artery  at  the  foramen  spinosum. 
If  ruptured  it  can  be  ligated  by  passing  a  sharply  curved  needle  under  it  , 
through  the  dura.  The  nemorrnage  can  aleo  be  arrested  by  packing  with 
iodoform  gauze.  The  ganglion  can  be  found  by  tracing  the  second  and  third 
divisions  backward  to  their  Junction.  As  already  stated,  it  lies  in  a  pocket 
formed  by  the  lower  layer  of  the  dura  mater,  whica  serves  as  a,  perioeteum  to 
the  fossa  in  the  petrous  bone  and  the  upper  layer  or  dura  mater  propter-  Thia  , 
lower  layer  must  be  perforated,  but  it  is  desirable  to  avoid  opening  the  true 
dura,  aa  that  opens  the  brain  cavity  itself.  (If  there  is  not  sufficient  room. 
Tiffany  has  proposed  to  obtain  more  by  deliberately  incising  the  dura  at  the 


outer  part,  where  it  can  be  well  sutured  again,  in  order  to  evacuate  some  of  J 
the  cerebro-spinal  fluid.)  The  nerves  should  then  be  cut  ai  their  foramina. 
the  ends  forced  downward,  the  foramina  filled  with  dental  paste,  and  the 
ganglion  and  nerve-roots  remove<l.  The  latter  can  be  easily  removed,  but 
the  former  must  be  broken  up  piecemeal.  Great  care  is  necessary  to  avoid 
wounding  the  cavernous  sinus  or  the  carotid  artery  which  lie  just  beyond  the 
gangliou  and  the  origin  of  the  Becitnd  division  ot  the  fifth  nerve.  If  there 
IS  too  much  hemorrhage  to  remove  the  ganglion  at  once,  the  wound  may 
be  packed  with  gauze,  the  skull  closed  temporarily,  and  reopened  three  or 
four  days  later,  when  the  operation  is  completed. 

I  have  recently  collected  all  the  reported  cases  of  removal  of  the  ganglion, 
54  in  number.  Of  these,  2.5  each  were  doue  by  Hartley's  and  by  Rose'a 
method,  with  3. deaths  by  Hartley's  and  5  by  Rose's  method.  TV o  were  I 
done  by  Horsley'a  method  (opening  the  dura  and  avulsion  or  division  of  t)te 
nerve-roots  at  the  |)otis),  one  by  a  method  combining  Hartley's  and  Roei>*a, 
and  one  in  which  the  method  wus  not  stated.    Two  of  these  last  4  caaes  died.  ^ 


SURGERY  OF  THE  BRAIN,  SPINAL  CORD,  AND  NERVES.     981 


INTBA-CRANIAL   HEMORRHAGE. 

Spontaneous  Hemorrhage,  especially  in  the  form  of  the  well-known 
lesions  of  apoplexy,  arises  from  rupture  of  the  lenticulo-striate  artery  dis- 
tributed to  the  basal  ganglia  of  tne  brain.  For  the  relief  of  this  surgery 
has  very  little  to  offer.  Spontaneous  rupture  of  the  artery  at  one  point  is 
almost  always  an  indication  of  widely  distributed  degeneration,  and  there- 
fore no  surgical  measure  can  be  of  any  use.  Horsley  has  recommended,  in 
the  ingravescent  forms  of  apoplexy,  ligation  of  the  common  carotid.  So  far 
as  I  know,  the  two  cases  (one  of  whicn  recovered)  reported  by  Dercum  and 
myself  (Joum,  Nervous  and  Mental  Dis,,  September,  1894)  are  the  only  two 
thus  far  recorded. 

Traumatic  Hemorrhage.  This  may  be  either  (1)  extradural,  between 
the  dura  mater  and  the  skull ;  (2)  subdural,  between  the  dura  and  the  brain ; 
or  (3)  cerebral,  in  the  brain  tissue  itself. 

1 .  Extradural  Hemorrhage,  The  source  of  the  hemorrhage  in  this  variety 
is  almost  invariably  the  middle  meningeal.  Not  uncommonly  the  injury 
may  be  so  slight  as  not  even  to  leave  a  bruise.  Fracture,  therefore,  although 
firequently  present,  may  be  absent.  More  commonly  by  far,  the  rupture  takes 
place  in  one  of  the  branches  rather  than  in  the  main  trunk.  Occasionally  it 
IS  bilateral,  and  sometimes  there  are  multiple  ruptures. 

BymptomB.  As  a  rule,  the  patient  is  stunned  by  the  blow,  then  recovers 
consciousness,  and  finally  relapses  again  into  a  comatose  condition.  A  large 
experience  has  shown  that  this  period  of  consciousness  between  the  uncon- 
sciousness produced  bv  the  blow  and  the  unconsciousness  produced  by  the 
clot  is  of  tne  greatest  importance.  This  temporary  consciousness,  which  may 
not  be  absolutely  complete,  is  due  to  the  fact  that  while  the  rupture  of  the 
artery  takes  place  at  tne  moment  of  the  injury,  a  certain  time  is  required  for 
the  pouring  out  of  a  sufficient  quantity  of  blood  to  produce  coma  from  pres- 
sure. The  larger  the  vessel  which  is  injured,  the  more  rapid  will  be  the 
escape  of  the  blood  and  the  more  quickly  will  unconsciousness  recur.  In 
case  one  of  the  small  branches  is  ruptured,  the  interval  of  consciousness  may 
extend  not  only  to  hours,  but  even  to  days.  If  a  large  branch  or  the  main 
trunk  Ls  ruptured,  the  period  of  consciousness  may  be  exceedingly  brief  or 
even  absent.  This  symptom,  therefore,  should  always  be  investigated  with 
minute  care.  If  the  rupture  takes  place,  as  usual,  in  the  neighborhood  of 
the  motor  area,  there  may  be  paralysis,  amounting,  it  may  be,  to  complete 
hemiplegia.  On  the  other  hand,  if  the  clot  begins,  for  instance,  over  the 
face  centre,  there  will  be  paralysis  of  the  face ;  as  it  extends  upward  over  the 
arm  centre,  and  finally,  tne  leg  centre,  the  arm  and  the  leg  will  successively 
be  paralyzed.  If  the  clot,  instead  of  extending  upward,  gravitates  toward 
the  base,  the  pupil  on  that  side  will  be  dilated  (though  dilatation  of  the  pupil 
sometimes  occurs  when  the  hemorrhage  is  over  the  vertex)  and  immobile,  and 
if  the  rupture  be  on  the  left  side  of  the  head,  there  will  be  aphasia.  The  pulse, 
at  first  slow,  later  becomes  rapid,  the  respiration,  on  the  contrary,  slow  and 
stertorous.  The  temperature  usually  rises  to  101°  to  103°.  If  there  be  a 
compound  fracture  involving  a  perforation  of  the  skull  and  the  meninges, 
the  brain  substance  may  protrude  through  the  wound.     (See  also  page  363.) 

Treatment.  The  instant  that  the  diagnosis  is  made,  operation  should  be 
undertaken  as  quickly  as  possible.  No  other  meaiLS  will  arrest  the  hemor- 
rhage. The  statistics  of  Weissmann  show  that  of  147  cases  treated  ex- 
pectantlv,  89.1  per  cent,  died,  whereas  of  110  cases  in  which  operation  was 
undertaken,  only  32.7  per  cent,  died,  and  in  the  majority  of  the  fatal  cases  the 
clot  was  not  reached.   The  point  at  which  the  operation  should  be  done,  it  can- 
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not  be  too  strongly  stated,  is  to  be  determined  not  by  the  site  of  the  injoiy, 
but  by  cerebral  localization.  In  the  great  majority  of  cases  the  clot  will 
best  be  reached  by  trephining  \\  inches  behindf  the  external  angular  pro- 
cess, at  the  level  of  the  upper  border  of  the  orbit  (Fig.  329  between  B  and 
TSy  and  Fig.  330).     Should  this  opening  not  disclose  the  clot,  another 


FlO.  829. 


Fit 


PQF 


Head,  skull,  and  cerebral  fiisures  (adapted  fh>m  Marshall  by  Habe). 

B  corresponds  to  Broca's  convolution  ;  EAP,  external  angular  process ;  FR,  fissure  of  Rolando;  If^ 
inferior  ftontal  sulcus ;  IFF,  Intra-parietal  sulcus ;  UUA,  middle  meningeal  artery ;  OPr^  oodpital 
protuberance ;  PE,  parietal  eminence ;  FOF,  parieto-occipital  fissure ;  SF,  Sylvan  fliBure ;  il.  iti  as- 
cending limb;  TS,  tip  of  temporo-sphenoidal  lobe.  The  pterion  (to  the  left  of  and  above  B)  is  the 
region  where  three  sutures  meet,  viz.,  those  bounding  the  great  wing  of  the  sphenoid  where  it  Joloi 
the  fh)ntal,  parietal  and  temporal  bones. 

trephine  opening  should  be  made  at  the  same  level,  immediately  below  the 
parietal  boss  (Fig.  330).  These  two  openings  reach  respectively  the  anterior 
and  posterior  branches  of  the  middle  meningeal  artery.  So  soon  as  the  clot 
is  discovered  it  should  be  removed,  and  if  the  opening  is  not  sufficiently  larse, 
more  bone  should  be  removed  by  the  rongeur  forceps.  If  dilatation  of  tne 
pupil  shows  that  the  clot  is  gravitating  toward  the  base,  the  trephine  opening 
should  be  made  half  an  inch  below  the  first  point.  After  the  removal  of  the 
clot  the  cavity  should  be  well  washed  out  with  cooled  boiled  water.  The 
artery  should  be  secured  if  it  is  still  bleeding,  by  means  of  the  small  semi* 
circular  Hagedom  needle.  Drainage  should  then  be  provided  for  and  the 
wound  treated  as  already  described.  It  is  sometimes  necessary  to  trephine 
on  both  sides  of  the  head. 

2.  Subdural  Hemorrhage.  This  more  commonly  follows  depressed  frac- 
tures, gunshot  fractures,  rupture  of  the  middle  cerebral  artery,  etc.  There 
are  no  means  at  present  of  distinguishing  between  subdural  and  extradural 
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hemorrhage.  In  a  very  recent  case  which  I  saw,  the  diagDoeis  of  the  loca- 
tioQ  of  the  clot  was  very  accurately  made,  from  the  fact  that  the  patient  had 
hemianopsia,  the  left  half  of  each  retina  being  blind.  Trephining  below  the 
parietal  boee  wonld  have  diaclosed  the  clot,  but  the  patient  was  moribund 
when  first  seen. 

Fro.  330. 


Folati  at  wUch  to  trapUna  in  htmorrtiica  from  the  middle  meDing^U  utery. 
(After  EkoNLUH,  Em abch  and  Koviuet.) 
B  b,  horliontal  line  drawn  through  tha  mMt>ia ;  «d,  tbimgb  the  efebtow  ;  c/,  vertical  llDG,  !j  il.m. 
bahlnd  Ibe  eitemal  aiigiilar  pToooaa;  irA,  Immedialeljr  behind  Ibemaitoldprooeaa.   The  iDluno* 
UoDi  A  and  B  mark  the  potnb  Ibr  mphlnlng  to  Hod  reapeotlTelr  the  anterior  and  poMolior 
bnucbea  of  the  artery. 

Treatment.  The  only  difference  in  the  treatment  of  subdural  and  extra- 
dural hemorrhage  is  that  the  dura  must  be  opened,  and  the  opening  in  the 
bone  may  require  to  be  much  larger  than  in  the  former  case.  The  veesela 
should  be  secured  by  catgut.  Not  a  little  diaorganized  brain-tissue  may  have 
to  be  removed,  and  I  thmk  it  of  some  importance  that  all  of  this  shall  be 
removed,  if  possible,  in  order  to  lessen  the  probability  of  later  epilepsy. 

3.  Hemorrhage  into  the  Brain  Siibttanee.  As  a  rule,  traumatisms  involv- 
ing the  brain  so  deeply  are  rapidly  fatal.  The  cases  resemble  those  of  ordi- 
nary apoplexy,  except  in  the  cause,  which  is  revealed  by  the  history. 

4.  In  addition  to  such  hemorrhages  from  arteries,  the  sinuses  of  the  braio 
may  be  injured  and  cause  violent  and  alarming  hemorrhage.  Such  wounds 
are  due  usually  to  compound  fractures,  the  superior  longitudinal  or  the 
lateral  sinus  suffering  most  frequently.  Death  may  take  place  in  a  few 
minutes,  from  loss  of  blood,  ana  shock,  and  hence  the  speeaieet  method  of 
checking  the  bleeding  should  be  adopted. 

Not  infrequently  it  is  necessary  to  trephine  in  the  neighborhood  of  these 
dnuses.  The  trephine  should  be  so  placed  that  its  edge  \»  at  a  safe  distance 
from  the  sinus.  With  the  dural  separator,  grooved  director  or  other  blunt 
instrument,  or  the  finger,  the  sinus  may  be  safely  separated  from  the  skull. 
Then  the  trephine  opening  may  be  enlarged,  as  may  be  necessary  by  the 
rongeur  forceps. 

Should  the  sinus  be  ruptured  either  by  operation  or  by  fracture,  in- 
stant packing  with  strips  of^  iodoform  gauze  will  almost  alwajret  control  the 
bleeding.  Occasionally,  if  the  rent  is  not  too  large,  its  margins  can  be 
seized  by  one  or  more  pairs  of  hemostatic  forceps,  which  should  be  left  for 
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two  or  three  days,  with,  of  course,  an  ample  dressing  outside  of  them.  Care 
should  be  taken  also  that  they  be  not  displaced  by  the  patient's  movements. 
Lateral  ligature  or  suture  of  the  sinuses  can  occasionally  be  adopted. 

5.  The  hemorrhage  from  pa<;hymeningitis  hemorrhagica  has  already  been 
considered  (page  971). 


FRACTURE  OP  THE  SKULL. 

The  danger  from  fracture  of  the  skull  is  not  so  much  from  the  injury  to 
the  bone  as  from  the  injury  to  the  brain  or  its  membranes.  Even  linear 
fracture  itself  is  occasioned  by  such  serious  force  that  the  brain  is  lacerated 
to  a  ^eater  or  less  extent,  and  if  fragments  of  bone  are  depressed  or  de- 
tached and  driven  into  the  brain,  the  mjury  becomes  instantly  severe,  and 
very  frequently  fatal.  Such  injuries  formerly  were  considered  abnost  entirely 
hopeless ;  but  a  large  number  of  cases  of  recovery  after  proper  antiseptic 
treatment  have  now  been  reported,  and  the  prognosis,  even  in  cases  of  very 
widespread  injury,  is  by  no  means  so  hopeless  as  it  used  to  be.  Next  to  very 
extensive  fractures,  the  most  dangerous  are  the  punctured  fractures,  such  as 
those  caused  by  a  knife-blade,  nail,  etc.,  because  they  are  very  frequently 
overlooked,  or,  if  discovered,  are  improperly  treated. 

The  division  of  fractures  into  closed  and  open,  i,  e.,  simple  and  compound, 
obtains  in  the  skull  as  elsewhere,  but  it  is  especially  to  be  remembered  that 
fractures  extending  into  the  nose,  ear,  or  mouth  are  as  truly  compound  as 
a  compound  fracture  of  the  vault,  and,  like  the  punctured  fractures,  their 
existence  is  often  overlooked,  and  hence  the  wound  becomes  infected,  and 
death  results.  I  shall  especially  dwell  upon  the  treatment,  as  the  symptoms 
and  diagnosis  are  considered  so  fully  in  works  on  general  surgery. 

Fractures  of  the  Vault.  In  fissured  fractures,  as  a  rule,  the  injury 
can  only  be  suspected.  In  a  few  cases  a  "  cracked-pot "  sound  may  be  elicited 
by  percussion  and  be  observed  even  without  the  stethoscope.  It  may  be 
heard  also  by  the  patient  as  well  as  by  the  surgeon.  If  there  is  a  depression 
it  can  usually  be  ea.sily  felt  by  the  finger,  but  care  must  be  taken  not  to  mis- 
take the  thickened  tissue  at  the  periphery  of  the  injury  for  the  edges  of  a 
depressed  fracture,  which  they  not  uncommonly  simulate.  Fracture  of  the 
inner  table  can  likewise  only  be  inferentially  established.  Although  such 
a  diagnosis  is  rare,  a  number  of  well-authenticated  instances  are  reported, 
and  if  the  symptoms  are  such  as  to  determine  its  localization,  as  for  instance 
a  palsy  of  speech,  or  of  the  right  arm,  etc.,  and  the  site  of  the  blow  be 
over  these  centres,  we  should  be  warranted  in  an  immediate  exploratory 
operation. 

Treatment.  The  tendency  of  modern  cerebral  surgery  is  distinctly  toward 
more  frequent  interference  than  formerly.  The  objection  which  rulea  twenty 
years  ago — that  an  incision  through  the  scalp  in  a  case  of  simple  fracture 
converted  it  into  a  compound,  and,  therefore,  more  dangerous  fracture — now 
falls  to  the  ground,  since  the  danger  is  very  slightly,  if  at  all,  increased  by 
such  an  incision,  if  done  antiseptically.  Moreover,  the  need  for  the  elevation 
of  depressed  fragments  for  the  removal  of  pieces  of  bone  which  have  been 
driven  into  the  brain,  and  in  compound  fractures  especially,  the  need  for 
thorough  disinfection  of  the  wound  in  order  to  prevent  septic  inflamma- 
tion outweigh  all  other  considerations.  Fractures  which  occupy  a  limited 
area,  for  instance,  one  from  a  blow  from  a  hammer,  must  be  carefully  distin- 
guished from  those  in  which  the  *' bursting*'  force  of  a  diffused  injury  may 
produce  very  widespread  injury  to  both  bone  and  brain.  As  a  rule,  in  the 
latter,  operation  would  rarely  be  advisable. 
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The  dictum  which  seems  at  present  to  meet  with  the  approval  of  the  ma- 
jority of  surgeons  may  be  summarized  as  follows : 

If  a  fracture  of  the  vault  be  simple,  without  depression  and  without  symp- 
toms of  injury  to  the  brain,  or  if  moderate  cerebral  symptoms  have  been 
present  but  are  subsiding,  or  if  firacture  be  only  suspected,  and  no  cere- 
bral symptoms  are  present,  the  expectant  treatment  is  the  proper  one ;  but 
the  instant  that  any  serious  symptoms  of  intra-cranial  miscniei  arise,  opera- 
tion should  be  resorted  to. 

If  the  fracture  be  simple,  with  marked  depression,  immediate  trephining 
should  be  done,  even  should  there  be  no  signs  of  cerebral  mischief.  Any 
injury  sufficient  to  depress  the  bone  will  undoubtedly  have  lacerated  the 
brain  substance,  and  may  be  followed  either  by  speedy  inflammation,  or  if 
recovery  ensues,  in  not  a  few  cases  by  epilepsy  or  other  nervous  sequels 
which  are  best  avoided  by  operation. 

In  all  compound  fractures  of  the  skull  operation  should  be  immediately 
done.  I  am  persuaded  that  in  many  cases  infection  follows  from  the  limited 
area  over  which  the  scalp  is  shaven  and  disinfected.  Hence,  as  a  partial 
shaving  is  equally  disfiguring,  the  proper  course  is  to  shave  the  entire  head 
and  carefully  dismfect  it.  Even  in  women  this  rule  should  hold  good.  A 
large  incision  should  be  made  in  the  scalp.  If  the  fracture  be  found  to  be 
linear  it  must  be  carefully  disinfected,  and  if  impregnated  with  dirt,  or  if. 
any  of  the  hair  has  got  into  it,  the  outer  table  at  least  must  be  carefully 
chiseled  away  as  a  V-shaped  groove.  The  fracture  is  of  little  importance, 
infection  of  great.  Should  a  depression  exist,  trephining  should  be  done 
and  the  bone  elevated,  independently  of  the  existence  of  any  cerebral  symp- 
toms. 

Punctured  fractures,  as  an  absolute  rule,  should  always  be  treated  by  im- 
mediate trephining  for  many  evident  reasons. 

Should  any  cerebral  mischief  arise,  even  at  a  late  period,  after  fracture, 
such  as  localized  paralysis,  epilepsy,  optic  neuritis,  etc.,  operation  should  be 
done  immediately. 

Fractures  of  the  Base.  These  fractures  may  arise  either  directly  or 
from  extension  of  fractures  of  the  vault,  or  by  indirect  violence  through  the 
spinal  column.  Occasionally  they  are  punctured  fractures,  the  vulnerating 
instrument  obtaining  access  to  the  base  either  through  the  orbit,  the  nose,  or 
the  mouth. 

Fractures  of  the  base  are  not  uncommonly  only  inferential  from  the 
violence  of  the  blow,  but  occasionally  we  may  be  able  to  follow  a  fracture 
well  toward  the  base.  It  must  not  be  forgotten  that  fractures  through  the 
cavities  just  mentioned  (orbit,  nose,  or  mouth)  may  be  overlooked  from 
the  fact  that  in  the  nose  and  mouth  the  cavity  is  closed,  and  in  the  orbit 
the  wound  in  the  skin,  by  its  resemblance  to  a  simple  cut,  may  mislead 
us  into  believing  that  there  is  no  deeper  injury.  Yet  a  splinter  of  wood 
or  a  knife  blade  may  be  hidden  deep  under  the  skin.  Of  course  the  escape 
of  brain  substance  or  cerebro-spinal  fluid  through  the  ear,  nose,  mouth,  or 
orbit,  is  positive  evidence.  If  olood  has  been  vomited  afler  a  severe  injury 
to  the  head,  care  should  be  always  taken  to  determine  whether  there  has  not 
been  a  fracture  of  the  roof  or  the  pharynx,  the  blood  being  first  swallowed 
and  then  vomited. 

The  commonest  sign  of  fracture  of  the  base  in  the  middle  fossa  is  the 
escape  of  blood  or  cerebro-spinal  fluid  from  the  ear.  If  either  of  these  con- 
tinues for  a  long  time,  and  especially  if  the  escape  of  the  fluid  is  affected  by 
the  position  of  the  head  and  is  increased  by  any  violent  expiratory  effort, 
such  as  sneezing,  coughing,  etc.,  it  is  always  positive  evidence  of  such  a  frac- 
ture.    Sometimes,  however,  there  may  be  fracture  of  the  base  without  nip- 
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ture  of  the  drum-head,  and  therefore  no  cerebro-spinal  fluid  can  escape. 
Such  fractures,  it  must  be  remembered,  are  compound,  as  they  communi- 
cate with  the  external  air  through  the  Eustachian  tube,  and  the  danger  of 
overlooking  them  is  very  great.  Injury  to  any  of  the  cranial  nerves,  espe- 
cially the  optic,  facial,  and  auditory,  is  strong  inferential  evidence  of  fracture 
of  the  base. 

In  fracture  of  the  orbit,  blood  will  appear  in  a  day  or  two  under  the  con- 
junctiva, before  it  appears  in  the  eyelid. 

In  fracture  of  the  posterior  fossa,  optic  neuritis  sometimes  occurs,  usually 
before  the  end  of  the  first  week.  It  is  extremely  important  in  fractures  of 
this  fossa  that  the  mastoid  region  should  be  examined  for  ecchymoeis.  This 
is  often  overlooked  in  consequence  of  its  being  hidden  by  the  ear,  the  pillow, 
and  the  hair.  The  blood  first  appears  at  the  mastoid,  some  time  after  the 
injury,  and  spreads  chiefly  upward  and  backward,  with  a  crescentic  border. 
As  Battle  has  shown,  the  reason  for  these  peculiarities  is  that  the  blood  can- 
not reach  the  surface  below  the  occiput  on  account  of  the  dense  cervical 
fisiscia,  but  follows  the  inter-muscular  planes  sidewise,  and  first  reaches  the  sur- 
face at  the  mastoid  after  two  or  three  days. 

Treatment.  These  injuries  were  formerly  excessively  fatal,  but  in  numer- 
ous recent  cases  recovery  has  followed  judicious  treatment.  First  the  cavity 
or  cavities  involved  must  be  carefully  disinfected.  The  ear  should  be  cleansed 
of  wax,  dirt,  and  blood-clot,  and  disinfected  by  prolonged  syringing  with  a 
1  to  2000  sublimate  solution.  It  should  then  be  packed  with  sublimated  cotton 
or  iodoform  gauze  and  covered  with  an  ample  sublimate  dressing.  In  frac- 
tures through  the  orbit  the  same  rule  should  be  carried  out,  and  if  the  frttcture 
be  a  punctured  one,  thus  almost  positively  insuring  infection  of  the  brain, 
the  wound  should  be  enlarged,  very  thoroughly  disinfected,  and  as  a  general 
rule,  drained,  sometimes  best  through  the  nasal  cavity. 

In  the  nose  and  mouth  there  would  of  course  be  danger  in  using  the  cor- 
rosive sublimate  solution.  They  should,  however,  be  thoroughly  washed  out 
with  hot  water  and  then  with  boric  acid  solution.  This  or  other  antiseptic 
solutions  should  also  be  sprayed  through  the  mouth  and  nostrils.  The  nose 
should  be  lightly  packed  with  sublimated  iodoform  or  sterilized  cotton. 
Boric  acid  or  iodoform  may  also  be  insufflated  into  the  naso-pharynx,  thus 
reaching  the  orifice  of  the  Eustachian  tube.  These  measures  only  result  in 
a  partial  asepsis,  but  the  danger  of  infection  is  directly  proportionate  to  the 
number  of  bacteria  introduced  into  a  wound,  and  the  results  in  treatment 
have  been  so  favorable  that  no  surgeon  would  be  excused  if  he  neglected 
them.  Of  course  the  ordinary  dietetic  and  hygienic  treatment  which  has 
long  been  applied  to  such  injuries  should  be  most  carefully  carried  out. 


WOUNDS   OP  THE    BRAIN.   ESPECIALLY   GUNSHOT 

WOUNDS. 

In  all  wounds  of  the  brain  besides  the  usual  careful  disinfection,  all  dirt 
and  foreign  bodies  should  be  removed.  Fragments  of  bone,  which  may  have 
been  driven  into  the  brain,  should  be  removed,  search  being  made  by  the 
finger  and  groove  director,  gently,  but  thoroughly,  lest  some  of  the  frag- 
ments should  be  overlooked.  The  depressed  bone  should  be  removed.  The 
brain  tissue  itself  is  aUo  to  be  disinfected.  The  hemorrhage  is  arrested  by 
the  ligature,  hot  water,  or  pressure.  If  the  sinuses  have  been  wounded,  pack- 
ing with  iodoform  gauze,  or  the  application  of  haemostatic  forceps,  will 
usually  suffice.     If  the  dura  has  been  only  slightly  lacerated,  it  may  be 
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sutured  with  catgut  or  fine  silk.  If  there  is  any  great  loss  of  the  dura,  this 
may  be  supplied  by  a  portion  of  the  pericranium  (see  page  965).  Drainage 
should  be  provided  by  rubber  tubing,  the  scalp  sutured,  and  an  ample  sub- 
limate dressing  be  applied.  Secondary  abscesses  are  not  uncommon  after 
such  wounds.  The  surgeon  should  be  watchful,  therefore,  and  if  any  symp- 
toms of  such  abscesses  arise,  the  wound  should  be  reopened,  and  the  pus 
evacuated  as  soon  as  possible. 

In  gunshot  wounds  the  entire  track  of  the  wound,  from  that  of  entrance 
to  that  of  exit,  or  to  the  probable  site  of  the  ball,  if  it  have  not  escaped, 
should  be  disinfected.  This  may  be  done  by  a  bichloride  solution,  1-2000, 
terminating  the  disinfection  by  washing  with  warm  boiled  water.  Should 
there  be  any  serious  hemorrhage  either  m  this  or  in  any  other  wound  of  the 
brain,  the  wound  of  entrance  or  that  of  exit,  or  both,  should  be  enlarged  by 
the  rongeur  forceps  or  by  the  trephine,  and  the  vessels  secured  as  usual.  The 
bullet  or  fragments  of  bone,  or  other  foreign  bodies,  should  be  removed.  A 
counter  opening  may  be  necessary  in  order  to  remove  the  bullet,  the  axis  of 
the  wound  having  teen  determined  by  Fluhrer's  aluminum  gravity  probe. 
(See  Fig.  331.)    The  ball  is  sought  for  gently  but  thoroughly,  and  removed 

Fig.  881. 


Flabrer's  aluminum  probe  (natural  eUse  exoept  the  length— 12  inches). 

through  the  wound  of  entrance,  or  if  it  be  much  nearer  the  opposite  side  of 
the  skull,  by  a  counter  trephine  opening  at  the  point  determined  by  prolong- 
ing the  axis  of  the  probe.  Drainage  must  be  thoroughly  carried  out,  if  need 
be  by  a  counter-opening,  the  drainage-tube  being  carried  entirely  through 
the  brain.  To  locate  the  ball  Girdner's  telephone  probe  may  be  used.  The 
mortality  in  the  cases  in  which  the  ball  is  not  removed  is  about  55  per  cent., 
of  those  in  which  it  is  removed,  about  33  per  cent.  If  the  ball  cannot  be 
found  without  too  much  laceration  of  the  brain,  the  search  for  it  should  be 
abandoned.  Thorough  disinfection  and  drainage  of  the  wound  in  a  number 
of  cases  have  been  followed  by  recovery. 


CONCUSSION  OR  LACERATION  OP  THE  BRAIN. 

The  old  term  concussion  of  the  brain,  while  very  convenient  clinically, 
conveys  pathologically  a  wrong  idea,  as  it  implies  rather  a  functional  than  a 
physical  lesion.  As  a  matter  of  fact,  almost  all  modern  surgeons  are  in  ac- 
cord in  the  belief  that  any  injury,  certainly  any  which  passes  beyond  a  very 
slieht  stunning,  practically  involves  a  laceration  of  the  brain  tissue. 

The  surgical  treatment  consists,  first,  of  absolute  rest  in  bed,  together  with 
those  means  to  induce  entire  quiet  of  mind  and  body,  and  reaction  from  shock, 
which  are  well  known.  To  this  end,  hot  water  bags  should  be  placed  about 
the  patient,  great  care  being  taken  that  he  be  not  burned  by  them.  The 
most  careful  diet  with  occasional  purgatives  and  attention  to  general  hygienic 
conditions  are  necessary  for  a  more  or  less  prolonged  time.  As  a  stimulant 
during  the  period  of  shock  the  aromatic  spirit  of  ammonia  is  better  than 
alcohol,  which  produces  too  much  cerebral  excitement.  As  to  the  later 
treatment,  while  there  is  considerable  difference  of  opinion  at  the  present 
time,  my  own  opinion  is,  if  serious  symptoms  arise  indicative  of  intra-crauial 
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mischief,  and  particularly  if  the  symptoms  are  localized,  that  a  semicircular 
flap  of  scalp  should  be  raised  and  the  bone  inspected.  If  a  fracture  is 
discovered  an  exploratory  trephining  should  be  done,  and  the  dura  opened. 
Traumatic  inflammation  is  always  attended  with  proliferation  and  exuda- 
tion, and  if  the  exudate  be  not  aflbrded  the  means  of  escape  before  inflam- 
mation or  even  suppuration  have  arisen  great  danger  to  life  will  exist. 
Trephining  in  these  cases  is  simply  equivalent  to  an  incision  down  to  the 
focus  of  inflammation  in  the  soft  parts,  the  only  difierence  being  (and  this  is 
a  serious  one)  that  in  order  to  reach  the  focus  of  inflammation  in  the  skully 
an  opening  in  the  bone  must  be  made.  If  this  is  not  done  there  is  no  pos- 
sible means  of  escape  for  the  hemorrhage  or  the  exudate,  which  threatens 
suppuration. 

If  the  contusion  be  severe,  and  especially  if  the  swelling  of  the  scal]^  is 
so  thick  and  dense  that  it  is  difficult  to  determine  whether  a  Aracture  exists 
or  not,  such  an  exploratory  incision  should  undoubtedly  be  made,  and  fol- 
lowed bv  trephining  if  necessary.  The  old  objection  that  we  thus  convert  a 
simple  H'acture  into  a  compound  one  does  not,  at  present,  hold  good  in  view 
of  the  safety  of  modem  antiseptic  surgery,  and  even  if  there  were  consider- 
able danger,  the  dangers  of  not  operating,  and,  therefore,  of  an  uncertain 
diagnosis  and  unsuitable  treatment,  outweigh  any  possible  dangers  of  such 
an  incision  if  properly  done.  Even  aft^r  a  long  period  an  abscess  may  arise. 
Every  case  of  severe  contusion  of  the  skull  therefore  should  be  watched  for 
weeks,  and  even  months,  and  at  the  first  indication  of  any  such  symptoms, 
operative  interference  would  be  justified. 


COMPRESSION  OF  THE  BRAIN. 

The  treatment  of  this  condition  depends  entirely  upon  its  cause.  If  there 
has  been  an  injury  of  the  skull  and  the  indications  are  those  of  intra-cranial 
hemorrhage,  instant  trephining  should  be  done  at  the  point  or  points  and 
in  the  manner  described  under  the  head  of  intra-cranial  hemorrhage  (p. 
981).  If  there  is  a  depressed  fracture,  trephining  should  be  done  as  in<u- 
cated  in  the  treatment  of  that  subject,  and  the  bone  removed  or  lifted  (p. 
984).  If  there  are  foreign  bodies  in  the  brain  they  should  be  removed  with  the 
fragments  as  stated  under  that  heading  (p.  986).  If  from  abscess  of  the  brain, 
trephining  should  be  done,  the  abscess  evacuated  and  drained  (p.  971).  If 
the  compression  arises  from  internal  hydrocephalus,  the  patient  should  be 
trephined  and  the  exudate  drained  by  puncture  of  the  ventricles  (p.  968). 
If  the  compression  is  caused  by  a  tumor,  the  tumor  should  be  removed  if 
the  case  is  one  suitable  for  such  operation  (p.  976).  The  later  treatment 
consists  of  rest,  restricted  diet,  attention  to  the  bowels  and  bladder,  the  abso- 
lute absence  of  visitors  or  anything  that  can  cause  mental  or  physical  excite- 
ment, together  with  such  general  hygienic  precautions  as  are  suitable  to  the 
case. 

SURGERY  OF  THE  SPINAL   CORD. 

The  progress  which  has  been  made  in  the  surgical  treatment  of  diseases 
of  the  spinal  cord,  especially  in  the  operative  treatment,  within  the  last  few 
years,  is  very  remarkable.  The  various  surgical  procedures  are  summarized 
as  follows : 

Spina  Bifida.  The  treatment  of  spina  bifida  by  the  injection  of  Mor- 
ton's fluid  (iodine  gr.  x.,  iodide  of  potassium,  gr.  xxx.,  glycerin  Jj),  has 
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proved  in  very  many  cases  effectual.  In  1885  a  committee  of  the  Clinical 
Society  of  London  made  a  thorough  report  on  the  methods  of  treatment  of 
spina  bifida.  Only  fourteen  cases  out  of  sixty  were  known  to  have  been 
cured  spontaneously.  In  seventy-one  cases  treated  with  Morton's  fluid  the 
mortality  was  shown  to  be  38  per  cent.  Morton,  himself,  in  twenty-nine 
later  cases,  however,  has  reported  a  mortality  of  only  six,  or  20.7  per  cent. 
Powers  (N.  Y.  Med,  Joum.,  July  16,  1892,  page  65),  has  collected  fifteen 
more  cases  with  four  deaths,  a  mortality  of  26.66  per  cent. 

The  method  of  operating  is  as  follows :  After  thorough  disinfection  of  the 
skin  about  one  drachm  of  tne  cerebro-spinal  fluid  is  evacuated  and  a  drachm 
of  the  solution  injected.  This  injection  should  be  made  at  the  side  through 
healthy  skin  and  not  through  the  membranous  portion  of  the  sac,  and  care 
should  be  taken  not  to  wound  the  nerves.  Leakage  of  the  cerebro-spinal 
fluid  should  be  prevented  by  sealing  the  opening  by  iodoform  collodion  and 
a  gauze  dressing  secured  idso  with  colloaion.  Later  injections,  if  needed, 
should  be  made  at  intervals  of  a  week  or  ten  days. 

The  treatment  of  this  malformation  by  operation,  however,  has  been  win- 
ning ita  way  greatly  into  favor,  and  as  the  technique  improves,  it  is  fairly 
certain  that  the  percentage  of  recoveries  after  excision  will  increase  and 
make  this  the  method  of  choice.  Powers  (^loc,  dt.)  has  tabulated  thirty 
cases  of  excision  with  twenty-four  recoveries  and  seven  deaths,  a  mortality 
of  22.58  per  cent.  The  mortality,  therefore,  is  about  the  same  as  that  after 
using  Morton's  fluid,  but  will  probably  improve  very  much  as  our  experi- 
ence grows.  Hildebrand  {DevUch,  Zeitschr,/,  Chir,,  1893,  xxxvi.,  515),  has 
collected  87  operations  with  23  deaths,  a  mortality  of  26.4  per  cent. 

Of  the  three  varieties  of  spina  bifida,  meningocele,  meningo-myelocele,  and 
hydromyelocele,  only  the  first  and  second  are  amenable  to  treatment  by 
excision.  Even  in  these  two  forms,  only  those  cases  "  in  which  the  general 
condition  of  the  patient  is  good,  in  whicn  no  paraplegia  is  present,  in  which 
the  vertebral  fissure  is  of  moderate  extent,  and  the  communication  between 
the  sac  and  the  canal  is  narrow  "  should  be  chosen  for  operation.  (Powers.) 
In  other  cases  less  favorable  for  operation  Morton's  fluid  should  be  used. 

Operation  in  Meningocele.  An  elliptical  incision  is  made  leaving  suf- 
ficient skin  to  cover  in  the  defect.  The  sac  is  then  dissected  down  to  its  base, 
the  serous  membrane  at  its  neck  being  sutured  with  the  two  serous  surfaces 
apposed,  or  if  very  small,  the  neck  of  the  sac  may  be  ligated,  and  the  skin 
closed  over  it,  and  dressed  as  usual.  It  is  very  important,  as  far  as  possible, 
to  prevent  the  escape  of  the  cerebro-spinal  fluid,  partly  on  account  of  imme- 
diate danger  to  life,  but  especially  to  prevent  a  fistula,  which  may  later  be- 
come infected,  and  be  followed  by  a  septic  meningitis. 

Operation  in  Meningo-Myelocele.  In  this  condition  the  nerves  are 
commonly  found  attached  to  the  posterior  surface  of  the  sac.  Whether  they 
are  adherent  or  not  can  sometimes  be  determined  in  translucent  tumors  by 
transmitted  light  from  a  candle  while  the  surgeon  looks  through  a  cylinder 
of  paper  apphed  at  the  opposite  side.  If  present,  the  nerve-roots  must  be 
dissected  loose  from  the  sac  and  replaced  in  the  canal.  In  other  respects  the 
operation  is  done  as  before. 

Attempts  have  been  made,  however,  within  the  last  four  years  to  close  the 
bony  opening  in  the  spine  and  not  merely  the  membranous  opening.  This 
has  been  effected  by  loosening  the  muscles  on  each  side  by  using  a  strip  of 
periosteum  of  the  rabbit,  the  osteogenetic  surface  being  turned  undermost 
and  the  piece  sutured  in  place  to  the  periosteum,  and  by  transplanting  a 
piece  of  bone  from  the  scapula  of  a  young  rabbit.  The  most  important 
modifications,  however,  are  as  follows.  Dollmger,  with  bone  forceps  divided 
the  rudimentary  portions  of  the  arches  of  the  fourth  and  fifth  luijabar  verte- 
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brse  close  to  their  bases,  and  sutured  them  together  in  the  middle  line.  Bob- 
roff  has  chiselled  from  the  iliac  crest  a  piece  of  bone  three  centimetres  wide, 
two  long,  and  nearly  one  thick.  The  bone  was  not  chiselled  loose,  but  was 
turned  over  on  a  hinge,  formed  by  the  erector  spina?  muscles,  so  that  the 
periosteal  surface  was  next  the  cord,  the  chiselled  surface  presenting  poste- 
riorly. The  pieces  of  bone  were  then  slid  under  the  gluteus  maximus,  which 
had  been  dissected  loose  from  the  bone  and  were  held  in  position  by  sutures 
through  the  bone.  The  patient  was  kept  on  the  abdomen  for  two  months, 
at  the  end  of  which  time  consolidation  of  the  transplanted  bone  had  taken 
place,  and  he  was  allowed  to  change  his  position.  Five  months  after  the 
operation  the  boy  was  in  good  condition,  had  recovered  from  his  incontinence 
of  urine  and  feces  at  night,  and  of  feces  during  the  day.  In  the  dorsal 
region  the  same  author  proposes  to  obviate  the  difficulty  by  chiselling  off  J;he 
outer  lamelhe  of  the  adjacent  ribs. 

Spinal  Drainage  for  Tubercular  Meningitis  and  Hydrocephalus. 
This  has  already  been  considered  under  the  head  of  Hydrocephalus  (page 
968). 

Intra-Spinal  Division  of  the  Nerve-Roots  in  Inveterate  Neu- 
ralgia.   This  is  considered  on  page  1002. 

Spinal  Hemorrhage.  It  is  doubtful  whether  in  the  present  state  of 
surgery  any  operation  should  be  undertaken  either  in  h^mato-myelia  or 
hfiematorrhachis,  though  Mills  has  suggested  the  possibility  of  trephining  the 
spine  at  two  points  to  secure  drainage.  It  is  not  impossible  that,  as  our  ex- 
perience and  technique  become  larger  and  better,  this  may  be  accomplished. 

Gunshot  Wounds  of  the  Spinal  Cord.  Many  of  these  lesions  are,  of 
course,  of  so  serious  a  character  as  to  forbid  any  interference.  But  as  Vin- 
cent has  shown  {Rev.  Chir.,  1892,  p.  89),  first,  in  those  cases  in  which  the 
cord  is  compressed  by  extravasations  of  blood,  fragments  of  bone,  or  by  the 
projectile  lying  without  the  medullary  canal,  improvement  may  possibly  be 
expected  ii  we  remove  the  source  of  the  compression  by  operation ;  second, 
if  the  projectile  has  injured  the  cord,  as  the  diagonsis  of  the  extent  of  the 
injury  cannot  be  made  without  an  operation,  exploration  may  be  done,  unless 
otner  fatal,  especially  visceral,  lesions  are  present,  and  third,  if  the  projectile 
lodge  in  the  spinal  canal  an  operation  is  certainly  indicated,  as  fatal  menin- 
gitis and  myelitis  with  cystitis  and  bedsores  will  undoubtedly  follow,  unless 
it  be  removed. 

Laminectomy  for  Pott's  Disease.  It  is  only  since  1883  that  such  sur- 
gical interference  in  Pott's  disease  has  been  undertaken,  and  surgeons  are  not 
yet  wholly  in  accord  as  to  the  indications  for  interference.  "  feo  lone  as  we 
have  reasonable  or  even  moderate  hope  of  recovery  without  operation,  we 
do  not  believe  it  advisable  or  justifiable  in  the  present  condition  of  spinal 
surgery  to  perform  so  serious  an  operation  as  the  resection  of  the  laminse." 
(Burrell  and  Bullard).  "  It  is  necessary  before  operating  to  have  exhausted 
all  other  methods  of  treatment,"  says  I^raske :  "I  would  say  interfere  when 
the  paralysis  of  the  bladder  is  established.  This  is  the  one  symptom  which 
is  so  serious  as  to  justify  everything,"  to  which  dictum  Lloyd  adds  "  that  the 
first  sign  of  degeneration  of  the  cord  should  indicate  immediate  operation." 
These  opinions  seem  to  me  to  indicate  the  proper  medium  between  rashness 
and  too  great  conservatism.  Ordinary  cases  of  mere  curvature  of  the  spine 
from  Pott's  disease  are  never  to  be  operated  upon,  but  only  those  in  which 
paraplegia  with  paralysis  of  the  bladder,  cystitis,  and  bedsores  have  arisen 
should  be  considered  as  justifying  operative  interference.  Of  course,  if 
there  are  other  active  tubercular  complications,  operation  is  absolutely 
contraindicated.  The  causes  of  pressure  may  be,  first,  masses  of  granu- 
lation tissue  arising  fix>m  the  vertebne  within  the  spinal  canal,  or  the 
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thickening  which  results  from  pachymeningitis,  occasionally  amounting 
practically  to  a  tumor,  or,  second^,  abscesses  resulting  from  the  breaking 
down  of  this  granulation  tissue.  Either  of  these  lesions,  providing  the  con- 
ditions already  stated  exist,  may  be  treated  by  laminectomy,  with  removal  of 
the  neoplasm,  the  granulation  tissue,  the  pus,  the  carious  bone,  etc.,  by  the 
usual  operative  means  (vide  infra  Technique,  page  993). 

Treatment  op  Spinal  Abscess.  Spinal  abscesses  have  been  operated 
on  for  many  years.  Until  within  a  few  years,  however,  surgeons  have  been 
content  to  evacuate  and  drain  such  abscesses  with  or  without  curetting,  or 
the  injection  of  iodoform  in  ether  or  in  olive  oil.  Mr.  Treves  (Med,  Ghir. 
IVorw.,  vol.  Ixvii.,  and  Manual  of  Operative  Surgery,  ii.  731)  has  well  de- 
scribed his  improved  method.  The  parts  having  been  made  aseptic,  a  verti- 
cal incision  of  two  and  a  half  inches  is  made  upward  between  the  crest  of 
the  ilium  and  the  last  rib,  at  about  two  and  a  half  inches  from  the  lumbar 
roines.  The  lumbar  aponeurosis,  with  its  attached  muscular  fibres,  are  divided 
the  full  length  of  the  incision,  exposing  the  erector  spinse,  which  is  recog- 
nized by  the  vertical  direction  of  its  fibres.  This  muscle  is  drawn  as  far  as 
possible  toward  the  middle  line,  exposing  the  middle  layer  of  the  lumbar 
rascia.  Through  this  the  transverse  processes  of  the  lumbar  vertebrae  are 
sought  for,  especially  the  third,  it  being  the  most  conspicuous  and  easily  felt. 
This  layer  of  the  fascia  is  then  divided  to  the  transverse  processes,  exposing 
the  thin  quadratus  lumborum  muscle.  This  is  divided  close  to  the  extremity 
of  a  transverse  process,  and  the  incision  enlarged  gently  by  the  finger  to  the 
entire  extent  of  the  wound.  Care  must  be  taken  not  to  wound  the  abdom- 
inal branches  of  the  lumbar  arteries.  The  psoas  muscle,  which  overlaps  the 
ouadratus,  is  now  discovered,  the  inter-muscular  interval  being  marked  by 
tne  thin  but  distinct  anterior  layer  of  the  lumbar  fascia.  Some  of  the  ten- 
dinous fibres  of  the  psoas  having  been  divided  close  to  a  transverse  process, 
the  finger  is  introduced  beneath  the  muscle,  following  the  process  until  the 
anterior  aspect  of  the  bodies  of  the  vertebrae  is  reached.  Tne  abscess  cavity 
will  usually  have  been  entered  at  some  point,  and  should  now  be  thoroughly 
opened  and  subjected  to  prolonged  irrigation  by  a  sublimate  solution,  1-5000. 
During  the  irrigation  the  abscess  may  be  gently  curetted  by  the  finger-nail 
or  sharp  spoon,  care  being  taken  not  to  break  through  the  anterior  wall  of 
the  abscess  cavity.  The  cavity  is  then  well  scrubbed  out,  either  with  a  fine 
sponge  or  with  gauze  sponges,  every  pocket  and  diverticulum  being  pene- 
trated, the  sponge  being  changed  frequently,  and  the  sublimate  solution  con- 
tinuously used  for  flushing.  W  hen  the  abscess  cavity  appears  to  be  clean, 
as  shown  by  the  sponge  returning  perfectly  unsoiled,  it  should  be  dried  and 
closed  by  silkworm-gut,  the  sutures  being  passed  sufficiently  deep  to  include 
the  greater  part  of  the  soft  tissues  over  it.  It  is  closed  without  drainage. 
The  after-treatment  consists  in  absolute  rest  in  the  recumbent  position  for 
months,  with  attention  to  the  favorable  dietetic,  hygienic,  and  climatic  con- 
ditions as  far  as  the  means  of  the  patient  will  allow.  If  suppuration  recurs 
the  wound  should  be  reopened  and  the  former  treatment  practically  repeated, 
followed  by  free  drainage. 

Retro-phuryngeal  abscesses,  or  tubercular  abscesses,  arising  from  the  bodies 
of  the  cervical  vertebrae,  were  formerlv  opened  in  the  pharynx,  but  the 
methods  proposed  by  Chiene  and  Burckhardt  are  better.  These  consist  in 
an  incision  at  the  outer  (Chiene)  or  inner  (Burckhardt)  border  of  the  stemo- 
cleido-mastoid  muscle ;  the  bodies  of  the  vertebrae  are  reached  by  a  blunt 
dissection  largely  by  the  finger,  the  vessels  in  the  neck  being  careftilly 
avoided.  When  the  cavity  is  reached  it  is  to  be  treated  as  has  been  already 
described  for  lumbar  or  psoas  abscess.  The  great  advantage  of  these  meth- 
ods is  that  thorough  antisepsis  can  be  secured,  while  it  is  impossible  to  secure 
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it  through  the  mouth.  The  oral  route,  however,  has  generally  a  small  mor- 
tality, and  in  the  case  of  a  timid  or  an  inexperienced  operator,  may  be  choeen 
by  preference. 

Fractures  and  Dislocations  of  the  Spine.  This,  again,  is  a  subject 
in  the  treatment  of  which  surgeons  are  by  no  means  in  accord,  especially  from 
the  fact  that  it  is  so  difficult  to  diagnosticate  precisely  the  nature  and  extent 
of  the  lesion.  It  is  argued  on  the  one  hand  that  in  these  destructive  lesions, 
especially  if  they  be  total  transverse  lesions  followed  by  entire  paralysifl 
both  of  motion  and  sensation,  with  complete  abolition  of  the  knee- 
jerks  and  other  deep  reflexes  on  both  sides,  no  benefit  whatever  can  be 
derived  from  operation.  On  the  other  hand,  however,  the  evidences  ad- 
duced, especially  by  the  condition  of  the  knee-jerk,  it  is  argued,  are  insuffi- 
cient to  prove  absolutely  that  the  lesion  is  a  total  transverse  lesion,  entirely 
destroying  the  cord,  and  that  operation  is  the  only  means  of  determining 
whether  the  lesion  is  complete ;  and  that  a  few  cases  have  been  reported  in 
which  operation,  even  when  total  abolition  of  the  knee-jerks  exists,  has  been 
followed  by  partial,  or  in  some  cases  by  complete  relief.  A  notable  instance 
of  this  is  given  by  Schede  (Armals  of  Surgery y  September,  1892,  p.  231)  in 
which  all  of  the  symptoms  above  described  were  present,  and  bedsores  had 
begun  to  form  the  next  day.  Sixteen  hours  after  the  accident  Schede 
operated,  removing  the  bony  fragments  pressing  on  the  cord,  the  dura  being 
uninjured,  but  the  cord  being  soft  and  fluctuating.  The  patient  not  only 
recovered  the  functions  of  the  bladder  and  rectum,  but  two  months  after  his 
discharge  was  in  excellent  health.  These  cases  are,  as  a  rule,  so  helpless 
without  operation,  that  my  own  feeling  is  in  favor  of  operation  in  suitable 
cases,  especially  as  the  mortality  of  the  expectant  plan  is  so  great.  Many 
surgeons  have  approved  of  the  rule  of  Lauenstein,  that  if  aft^r  from  six  to 
ten  weeks  there  is  incontinence  of  urine  and  feces  with  cystitis  and  bedsores, 
little  is  to  be  hoped  for  from  nature's  efibrts,  and  an  operation  is  justifiable. 
Horsley,  however,  is  much  more  emphatic,  and  says  "  m  all  cases  where  dis- 
placement or  crepitus  indicates  compression,  and  extension  directly  after  the 
accident  fails  to  reduce  the  displacement,"  we  should  operate.  In  view  of 
the  early  degeneration  of  the  cord,  if  the  pressure  be  not  relieved,  of  the 
great  mortality  in  such  cases  when  not  operated  on,  and  of  the  rare  but 
undoubted  instances  of  good  results  following  early  operation,  the  tendency 
of  modern  surgeons  is  toward  earlier  rather  than  later  interference,  if  any 
interference  is  considered  justifiable.  In  no  case  can  we  be  sure  that  ulti- 
mate benefit  cannot  be  obtained,  until  at  least  a  year  after  the  operation. 
For  the  technique  of  laminectomy  in  these  cases,  see  page  993.  The  dangers 
of  the  operation  as  formulated  by  Mr.  Horsley  are  hemorrhage,  difficulty  in 
clearing  the  neural  canal,  physical  difficulties  in  treating  the  nuctured  verte- 
brae, damage  to  the  spinal  cord  in  many  cases,  and  septic  infection.  To  this 
White  has  properly  added  the  danger  of  anaesthesia  in  the  prone  position, 
the  abdominal  muscles  being  paralyzed. 

The  results  of  the  operative  and  non-operative  treatment  are  strikingly  in 
contrast.  Thus  Gurlt  has  tabulated  two  hundred  and  seventy  non-operative 
cases  with  two  hundred  and  seventeen  deaths,  a  mortality  of  80  per  cent., 
while  Thorburn,  though  he  opposes  the  operation,  has  collected  sixty-one 
operative  cases  in  which  only  tnirty-five  died,  a  mortality  of  only  57  per  cent 

In  two  cases  of  dislocation  without  extensive  injury  to  the  cord,  Wilkins 
and  Hadra  have  immobilized  the  vertebrae  by  silk  or  wire.  This  method 
possibly  merits  further  consideration.  In  a  recent  case  of  paralysis  from 
elongation  of  the  cervical  nerve-roots  as  a  result  of  dislocation,  Chipault  has 
obtamed  a  brilliant  success  by  operation  and  wiring  the  spinous  processes  to 
retain  the  vertebrae  in  position. 
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Tumors  of  the  Spinal  Cord.  Though  operation  waa  performed  in  1887 
by  Johnson,  the  modem  surgery  of  spinal  tumors  practically  dates  from  the 
brilliant  paper  of  Growers  and  Horsley  (Med.-  Chir.  Trans,,  1 888 ).  Minute  care 
is  necessary  in  the  location  of  the  tumor.  As  a  rule,  as  has  been  shown  by 
Horsley  and  Gowers,  we  are  apt  to  attack  the  spine  too  low,  and  if  the  tumor 
be  not  found  at  the  level  at  which  it  is  presumed  to  exist,  the  cord  should  be  ex- 
posed ftirther  upward  rather  than  downward.  The  means  for  location  of  the 
tumor  have  been  already  described  on  pages  608,  616,  and  617,  attention 
being  especially  paid  to  the  exact  location  of  the  upper  border  of  even  the 
aliffhtest  paraesthetic  zone.  The  favorite  position  of  such  tumors  is  either 
below  the  middle  of  the  cervical  region,  or  at  the  two  extremes  of  the  dorsal 
region,  occasionally  in  the  cauda  equina  and  elsewhere.  In  tumors  involv- 
ing the  Cauda  equina,  which  consists  practically  of  peripheral  nerves,  the 
prognosis  is  much  better  than  in  those  tumors  which  affect  the  spine  proper. 
The  operation  consists  in  a  laminectomy  (vide  infra  Technique)  exposmg  the 
cord.  If  it  is  deemed  advisable  the  dura  is  opened  and  the  tumor  treated  in 
accordance  with  what  is  found.  If  the  tumor  be  distinct  from  the  cord  it 
may  be  removed,  but  if  it  involve  the  cord  itself  it  is  usually  inoperable. 
If  opened,  the  dura  is  to  be  sutured  and  the  wound  treated  as  usual. 

Syringomyelia.  Abbe  has  reported  the  only  case,  so  far  as  I  know,  in 
which  an  operation  has  been  done  in  this  form  of  glioma.  I  have  myself 
operated  on  one,  not  yet  reported,  and  a  second  which,  I  believe,  was  prob- 
ably a  syringomyelia.  No  benefit  followed  Abbe's  operation,  and  but  little 
my  own  second  operation.  My  first  case  died  in  five  days.  It  would  seem 
best,  therefore,  not  to  operate  in  such  cases. 

Technique  of  Laminectomy.  Shaving  if  necessary,  and  extensive  disin- 
fection of  the  back  should  precede  the  operation.  The  ordinary  antiseptic 
preparation,  also,  of  the  hands,  instruments,  and  dressings,  is,  of  course,  to 
be  msisted  upon.  About  two  dozen  hsemostatic  forceps,  and  various  rongeur 
and  other  bone  forceps  and  raspatories  should  be  provided.  Of  the  rongeur 
forceps,  the  double  rongeur  and  the  rongeur  forceps,  which  I  originally  de- 
vised for  linear  craniotomy,  and  which  I  have  found  to  be  the  best  for  removing 
the  laminae  of  the  vertebrae,  and  the  Hopkins  rongeur  forceps  are  among 
the  most  useful  (see  Figs.  311,  312,  and  313,  pp.  959  and  960).  The  patient 
is  placed  on  the  abdomen,  the  anesthetic,  therefore,  being  administered  in 
the  most  unfavorable  position.  If  the  injury  is  in  the  upper  spine,  the  muscles 
of  the  abdomen  and  chest  are  paralyzed,  and  no  one  snould  administer  the 
anaesthetic  but  a  reliable  man,  of  large  experience  and  good  judgment. 
Strychnine,  digitalis,  and  atropine  are  to  be  administered  as  needed.  The 
patient  should  also  be  well  protected  from  cold  by  blankets  and  hot  water 
bottles.  An  incision  is  made  in  the  middle  line  four  inches  or  more  in  length, 
according  to  the  extent  of  the  spine  to  be  attacked.  Various  other  incisions, 
T,  V,  and  H  in  shape,  have  been  proposed.  The  H  incision  of  Bullard  and 
Burrell  allows  the  posterior  arches  to  be  lifted  with  the  muscles  and  replaced 
later.  This,  however,  seems  to  me  to  be  of  no  special  advantage,  and  I 
have  always  operated  by  a  single  median  incision  which  has  proved  quite 
satisfactory.  If  the  edges  cannot  be  separated  widely  enough  a  transverse 
incision  may  be  made  through  the  fascia.  The  laminie  on  one  side  of  the 
spine  are  bared  partly  by  the  knife  and  partly  by  the  raspatory.  So  far  as 
possible  the  muscles  should  be  separated  from  the  bone  by  the  knife,  blunt 
dissection  being  avoided,  as  it  tears  the  fascia  and  muscles  into  fragments, 
which  are  apt  later  to  undergo  necrosis  with  probable  suppuration.  When 
the  muscles  have  been  cut  away  the  raspatory  is  then  used  in  order  to  ex- 
pose the  arches  cleanly.  As  soon  as  one  side  has  been  cleared  it  is  to  be 
packed  with  sponges  wrung  out  of  water  as  hot  as  can  be  borne,  to  check 
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the  hemorrhage  while  the  opposite  side  is  being  cleared.     When  this  has 
been  done  a  clean  field  is  secured.     The  interspinous  ligaments  are  then  to 
be  cut,  care  being  taken  especially  in  the  cervical  and  lumbar  regions  not  to 
penetrate  the  canal  and  possibly  wound  the  dura  and  cord.   By  the  double  ron- 
geur forceps  one  of  the  spines  is  gnawed  away  with  a  part  of  one  of  the  arches ; 
as  soon  as  the  lower  blade  of  my  rongeur  forceps  can  be  inserted  under  the 
lamina  it  can  be  bitten  away  rapidly,  thus  opening  the  spinal  canal  and 
exposing  the  fatty  tissue  between  the  theca  and  the  bones.     This  fatty  tissue 
is  to  be  divided  in  the  middle  line  and  gently  crowded  to  each  side  of  the 
theca  with  small  bits  of  gauze  or  sponge.     This  removes  the  fatty  tissue 
mechanically,  and  at  the  same  time  checks  its  hemorrhage.     It  should  be 
noticed  then  whether  the  dura  pulsates  or  not.     Often  there  are  adhesions  or 
other  causes  of  interference  in  the  continuity  of  the  subdural  space.     The 
color  of  the  dura  may  indicate  the  presence  of  blood  or  pus.     Its  tension 
will  show  whether  there  is  an  excess  of  cerebro-spinal  fluid  or  not.     This  is 
determined  by  touch,  but  it  must  be  remembered  that  the  cord  may  be 
thickened  by  a  syringomyelia,  which  will  simulate  very  much  the  presence 
of  fluid.     A  tumor  or  thickening  of  the  dura  itself  can  usually  be  appre- 
ciated, to  some  extent,  by  touch.     If  it  be  desired  to  examine  the  bodies  of 
the  vertebrae,  the  cord  and  its  membranes  can  be  carefully  drawn  to  one 
side  by  means  of  an  aneurism  needle,  so  as  to  expose  the  bodies  of  the  ver- 
tebrae for  observation,  and  if  need  be,  for  operation.     The  nerves  are  suffi- 
ciently elastic  to  allow  of  moderate  stretching.     If  a  tumor  of  granulation 
tissue  exist  on  the  surface  of  the  dura,  it  is  now  to  be  removed.     Any  dislo- 
cated  or  fractured  arches  of  the  vertebrae  should  be  removed.     The  opening 
of  the  spinal  dura  is  more  serious  than  that  of  the  brain.     In  the  latter  the 
opening  can  be  closed  without  drainage,  thus  preventing  the  continuous 
escape  of  the  cerebro-spinal  fluid.     In  the  spine,  the  wound  through  the 
thick  muscles,  which  are  often  seriously  injured  in  cleaning  them  from  the 
bone,  require  drainage,  and  often  will  not  unite  by  first  intention.     As  long 
as  the  fluid  escapas  there  is  much  danger  of  a  fistula,  which  not  only  is  a 
source  of  irritation  to  the  skin  and  an  annoyance  from  the  constant  dressing 
it  requires,  but  is  a  source  of  serious  danger  from  subsequent  infection  and 
meningitis.     The  mere  escape  of  the  fluid  itself  is  not  very  dangerous.     In 
spite  of  these  objections,  however,  it  is  usually  best  to  open  the  dura.     After 
such  treatment  as  is  necessary  it  is  to  be  closely  sutured  with  a  continuous 
catgut  suture.     When  it  has  been  opened  the  dural  separator  of  Horsley 
(see  Fig.  819,  p.  902)  or  an  ordinary  probe  bent  at  a  suitable  angle,  should 
be  inserted  upward  and  downward  to  explore  the  condition  of  the  subdural 
space.     If  a  tumor  of  the  cord  has  been  suspected,  but  not  found,  it  is  to  be 
again  remembered  that  it  is  much  more  apt  to  be  higher  up  than  lower  down. 
When  found,  if  it  be  on  the  surface  of  the  cord,  it  may  be  removed,  not  un- 
commonly, quite  easily,  but  if  it  infiltrate  the  substance  of  the  cord  it  is  in- 
advisable to  attempt  its  removal.     If  the  cord  has  been  injured  or  crushed 
little  can  be  done  beyond  freeing  it  from  pressure.     Suture  of  the  cord  has 
been  attempted  but  not  successfully.     The  nerves  have,  however,  been  sutured 
byTuflier. 

Occasionally  where  it  is  desired  to  relieve  pressure  the  dura  may  be  left 
open.  In  one  case  of  my  own  I  left  it  open  for  the  space  of  two  inches. 
Horsley  has  left  it  unsutured  for  four  inches.  For  the  suture  the  finest  semi- 
circular Hagedorn  needle  and  a  needle  holder  are  the  best  means.  No  drain 
should  be  inserted  under  the  dura,  but  for  twenty-four  or  forty-eight  hours 
it  is,  as  a  rule,  best  to  drain  the  muscular  wound.  The  muscles  should  be 
approximated  by  buried  catgut  sutures,  the  skin  being  sutured  by  silkworm- 
gut  and  the  usual  dressings  applied. 
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After-treatment  Within  the  first  twentv-four  hours  the  oozing,  and  the 
probable  escape  of  some  cerebro-spinal  fluii  will  be  so  free  as  to  require  one 
or  two  dressings.  The  greatest  care  should  be  observed  in  these  reoressings, 
lest  infection  should  occur.  Especial  care  should  be  taken  that  this  con- 
tamination does  not  arise  from  any  bedsores,  which  are  so  often  present,  nor 
from  the  urine  or  feces  if  control  of  the  bladder  and  bowels  has  been  lost. 
Daring  the  operation  any  bedsores  should  be  carefully  covered  by  bichloride 
towels,  and  the  wound  should  be  dressed  sufficiently  frequent  to  prevent  con- 
tamination through  soiling  of  the  dressings  from  any  of  these  causes.  Thor- 
bam  has  proposed  to  drain  the  bladder  by  a  supra-pubic  cystotomy  to  pre- 
vent the  constant  wetting  of  the  wound  from  the  incontinence  of  the  unne. 
I  do  not  know  of  any  case  in  which  it  has  been  done,  though  the  suggestion 
seems  reasonable.  A  marked  improvement  often  takes  place  in  the  bed- 
sores, not  uncommonly  even  to  complete  cure.  Scrupulous  attention  should 
be  paid  to  the  diet  and  the  general  hygienic  conditions. 


SURGERY  OF  THE  NERVES. 

The  surgical  treatment  of  diseases  and  injuries  of  the  nerves  concerns  the 
various  forms  of  neuralgia,  such  as  tic  douloureux,  trifacial  or  trigeminal 
neuralgia,  sciatica,  the  neuralgia  of  stumps  and  scars,  local  spasms,  such  as 
facial  or  spinal  accessory  spasm,  tumors  of  the  nerves,  and  finally  wounds  of 
the  nerves. 

The  various  forms  of  neuralgia,  after  all  medical  means  have  been  ex- 
hausted, are  treated  surgically,  either  by  nerve-stretching  (neurectasy),  by 
division  of  the  nerves  (neurotomy),  or  by  exsection  of  the  nerves  (neurec- 
tomy). The  methods  of  doing  these  various  operations  will  be  described 
later  (p.  996). 

Tumors  of  Nerves,  or  Neuromata.  These  are  not  uncommon  in  stumps, 
inasmuch  as  the  proximal  end  of  a  divided  nerve  generally  undergoes  a 
balbous  enlargement,  which  more  commonly  is  a  false  neuroma,  i.  e.,  it  has 
no  true  nerve  tubules,  but  consists  generally  of  connective  tissue.  In  a  few 
cases,  however,  as  Bowlby  has  shown,  true  nerve-fibres  are  found.  Neuromata 
also  occur  in  the  continuity  of  nerves,  and  are  usually  made  up  of  fibrous 
tissue,  though  they  may  be  sarcomatous,  carcinomatous,  myxomatous,  etc. 
(See  page  740.)  More  commonly  they  are  single,  but  occasionally  they  are 
multiple. 

Should  such  neuromata  produce  no  pain  or  other  annoying  symptoms,  it 
is  best  not  to  interfere  witn  them  ;  but  if  they  give  rise  to  any  serious  pain, 
the  tumor  with  a  portion  of  the  nerve  in  which  it  is  developed  should  be 
removed.  In  a  stump  this  can  usually  be  done  by  dissecting  down  to  them, 
generally  best  by  an  elliptical  incision  including  tlie  scar  of  the  amputation, 
and  exsecfing  the  tissues,  especially  the  nerves,  at  a  point  above  their  bul- 
bous ends. 

If  the  tumor  exists  in  the  continuity  of  the  nerve  it  should  be  exsected, 
and  the  various  procedures  described  under  Nerve-suture  or  Nerve-grafting, 
should  be  employed  (pp.  996  and  997). 

Painful  Subcutaneous  Tubercle.  One  peculiar  form  of  very  small 
tumor,  usually  a  fibroma,  is  connected  occasionally  with  subcutaneous  nerves, 
and  is  known  by  the  name  of  painful  subcutaneous  tubercle.  From  its 
excessive  tenderness  and  pain,  it  is  a  source  of  great  annoyance.  The  treat- 
ment is  excision  of  the  tumor,  and  a  part  of  the  nerve,  'the  resulting  ansesk 
.thesia  is  of  small  moment,  and  disappears  with  time. 
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Wounds  of  Nerves.  In  every  ease  in  which  a  nerve  is  divided  it  can- 
not be  too  strongly  insisted  upon  that  nerve  suture  should  be  done  immedi- 
ately. By  so  doing,  the  nerve  will  be  re-established  in  its  integrity  far  bet- 
ter than  by  any  secondary  operation.  The  methods  by  which  it  is  done  are 
described  under  Nerve-suture  (see  below)  and  Nerve-grafting  (p.  997). 
The  tendons,  which  are  frequently  divided  by  the  same  accident,  should 
also  be  sutured  immediately,  thus  restoring  the  continuity  of  each  muscle. 


OPERATIONS  ON  NERVES. 

I.  Nerve  Suture.  This  may  be  either  primary  or  secondary.  By  primary 
suture  is  meant  suture  of  the  nerve  at  the  same  time  when  the  wound 
itself  is  treated  surgically,  or  very  shortly  afterward.  If  this  is  not  done, 
the  ends  of  the  nerves  are  not  only  separated  from  each  other,  but  may  be- 
come attached  to  tendons,  connective  tissue  or  other  structures,  and  are  only 
found  and  dissected  out  with  difficulty  at  a  later  operation.  By  secondary 
suture  is  meant  dissection  and  sutunng  of  the  nerve  at  a  period  more  or 
less  remote  from  the  primary  injury,  rrimary  suture  is  always  to  be  pre- 
ferred, if  it  is  at  all  possible. 

(a)  Primary  Suture.  If  the  nerve  is  merely  divided  without  any  loss 
of  substance,  the  ends  should  be  approximated  by  two  or  three  sutures 
passed  not  merely  through  the  sheath  of  the  nerve,  but  through  its  substance. . 
The  suturing  material  is  best  of  fine  silk  or  other  absolutely  aseptic  and 
somewhat  durable  material.  The  limb  is  then  to  be  placed  on  a  splint  at 
such  an  angle  as  to  relax  the  nerve.  Especial  attention  should  be  paid  to 
the  aseptic  condition  of  the  parts,  as  suppuration  around  the  sutured  ends 
may  wholly  defeat  the  object  for  which  the  operation  has  been  done.  If 
the  ends  are  separated  to  any  distance,  one  or  both  ends  of  the  nerve  should 
be  stretched  until  they  can  be  placed  in  contact  and  sutured.  The  results 
of  primary  suture  have  been  verj*^  gratifying.  In  a  few  instances  the  ftinc- 
tion  of  the  ner\^e  seems  to  have  been  restored  very  quickly,  but  commonly 
a  few  weeks,  and,  possibly,  even  a  few  months  elapse  before  the  nerve 
resumes  its  function.  In  81  cases  of  primary  suture  analyzed  by  Bowlbv 
32  were  entirely  successful,  34  were  partially  successful,  and  14  were  fail- 
ures, the  result  in  one  not  being  recorded. 

After-treatment.  When  the  nerve  has  been  sutured  and  the  wound  is 
healed,  the  after-treatment  is  of  the  utmost  importance,  and  should  be  con- 
tinued for  months,  or  even  for  a  year  or  more,  before  we  despair  of  suc- 
cess. This  after-treatment  consists  in  the  daily  use  of  electricity,  the  faradic 
current  if  the  muscles  respond  to  that,  or  if  they  do  not,  the  ^Ivanic  cur- 
rent until  the  faradic  becomes  practical.  Massage,  and  the  hot  and  cold 
douche,  should  be  assiduously  employed.  The  patient  should  also  make  a 
persistent  attempt  to  use  the  muscles  which  have  been  paralyzed.  For  sen- 
satioQ  the  use  or  the  electric  brush  to  the  well-dried  skin  will  often  be  of 
service. 

{b)  Secondai-y  Suture.  Months  and  even  years  after  an  injury  to  the 
nerve,  secondary  suture  has  been  followed  so  often  by  success  that  it  should 
always  be  attempted.  The  nerve  having  been  exposed,  the  two  ends  are  to 
be  looseued  from  their  attachments.  The  proximal  end,  as  a  rule,  is  bulbous, 
and  can  be  found  with  ease,  whereas,  the  distal  end  is  often  found  with  con- 
siderable difficulty.  When  the  latter  cannot  readily  be  found  the  nerve  should 
"be  cut  down  upon  beyond  the  site  of  the  injury,  where  it  lies  in  its  normal  re- 
lations, when  the  trunk  can  be  followed  up  to  the  lower  divided  extremity. 
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The  whole  of  the  bulbous  extremity  of  the  proximal  end  should  be  removed, 
but  only  about  a  quarter  of  an  inch  of  the  distal  end.  The  two  ends 
should  then  be  approximated  by  stretching,  and  sutured  as  above  described. 
The  later  treatment  is  identical  with  that  which  should  follow  primary 
suture.  In  seventy-three  cases  of  secondary  suture,  Bowlby's  tables  give 
as  a  result  thirty-two  successes,  twenty-six  partial  successes,  and  fifteen 
failures. 

n.  Nerve-grafting.  If  the  ends  of  the  nerve  after  stretching  cannot  be 
brought  into  apposition,  three  different  methods  may  be  adopted. 

(a)  The  nerve  may  be  split  a  suitable  distance  above  its  end,  the  flap 
turned  down  and  sutured  to  the  distal  end.  The  results  of  this  method  of 
treatment  have  not  been  very  successftil. 

(6)  A  suitable  nerve  may  be  removed  either  from  one  of  the  lower  ani- 
mals or  from  a  limb  which  has  been  amputated  from  the  human  subject  at 
the  time  that  the  nerve-grafting  is  to  be  done,  and  a  portion  of  the  nerve 
transplanted.  Whether  the  nerve  is  sensory,  motor,  or  mixed  seems  to  make 
no  special  difference.  The  results  from  this  method  also  have  been  partially 
satisfactory ;  but  in  only  a  few  cases  has  the  method  been  tried. 

(c)  The  gap  between  two  ends  of  the  nerve  may  be  bridged  by  a  few 
strands  of  catgut,  either  applied  alone  or  in  a  cylinder  of  decalcified  bone, 
in  the  hope  that  these  will  form  a  scafiblding  on  which  the  reconstruction  of 
the  nerves  will  take  place.  The  results  in  tne  few  reported  cases  have  also 
been  fairly  satisfactory. 

III.  Neurectasy  or  Nerve-stretching.  This  operation  was  introduced  by 
Nussbaum  in  1872,  and  has  given  excellent  results  in  a  certain  number 
of  cases.  It  has  been  tried,  but  seems  to  have  done  little  good,  in  ataxia,  in 
paralysis  a^itans,  epilepy,  tetanus,  etc.  In  tic  convulsif  or  spasm  of  the 
facial  muscles,  the  facial  nerve  has  been  stretched  in  over  a  score  of  cases.  The 
relief  has  usually  continued  over  a  few  months,  and  in  one  case  (Southam's) 
for  five  years.  As  a  rule,  however,  relapse  will  follow,  but  the  relief,  even  if 
temporary,  justifies  the  operation.  In  a  few  cases  of  wry-neck  or  torticollis 
neurectasy  of  the  spinal  accessory  nerve  has  been  done  with  benefit,  or  even 
cure.  In  anaesthetic  leprosy,  also,  neurectasy  has  given  good  results.  Inas- 
much as  it  is  a  less  serious  and  less  disabling  operation  than  neurectomy,  as  a 
rule,  it  would  be  desirable  to  perform  neurectasy  before  neurectomy  is  done. 
There  are  two  modes  of  doing  the  operation.  First,  by  the  bloodless  method, 
i.  e.y  without  a  cutting  operation.  This  is  only  applicable  to  the  great 
sciatic  nerve.  The  patient  being  etherized,  and  the  leg  kept  extended  at 
the  knee,  the  entire  lower  extremity  is  carried  into  forced  flexion  at  the 
hip-joint.  In  a  few  cases  this  method  has  given  good  results.  In  adults  it 
must  be  attended  by  considerable  rupture  of  the  bellies  of  the  hamstring 
muscles.  Two  deaths  have  been  reported.  It  is  not,  therefore,  wholly  with- 
out danger. 

Secondly,  by  operation.  The  trunk  of  the  nerve  to  be  stretched  is  ex- 
posed and  loosened  from  the  surrounding  parts.  It  may  then  be  hooked  up 
by  the  fingers,  or,  in  a  small  nerve  like  the  seventh,  by  an  ordinary  pocket 
button-hook  or  similar  instrument,  or,  better  for  the  larger  nerves,  Dy  Hors- 
ley*s  saddle-shaped  nerve  hooks.  The  amount  of  force  which  can  be  applied 
to  the  different  nerves  varies  of  course.  The  following  table  from  Marshall 
gives  the  breaking  strain,  in  pounds,  of  human  nerves  as  determined  post 
mortem.  Probably  it  would  be  somewhat  greater  in  the  living  than  in  the 
dead  subject. 

The  facial  nerve,  which  does  not  appear  in  Marshall's  table,  will  bear  a 
strain  of  about  5  to  12  pounds,  the  latter  being  more  than  the  weight  of  the 
head. 
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COHESION  OF  HUMAN  NERVES  AFTER  DEATH,  BREAKING  STRAIN  IN  POUNDS. 

Sapraorbltal 6     pounds. 

Infraorbital           12           •* 

Mental 5J<        •• 

Brachial  plexus .       .  60-64           *' 

Ulnar      ...               58 

Musculo-splral 61           " 

Median 84 

Crural 83 

Internal  popliteal 114           " 

Great  Sciatic— Symington 86-17ft           " 

••           "         Tillaux 118-127 

Gillette 166 

Trombetta 82-288 

"          "        Ceccherelli 1&4-220 
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The  great  sciatic  nerve,  which  is  frequently  stretched,  has  so  high  a 
breaking  strain  that  it  is  generally  a  safe  rule  to  lift  the  leg  and  pelvis  by 
traction  upon  it.  In  a  number  of  cases  in  which  I  have  done  it  by  means  of 
a  spring  balance  I  have  found  that  25-30  pounds  will  nearly  lift  the  pelvis 
from  the  table.  Eleven  deaths  from  lesions  of  the  spinal  cord  have  been  re- 
corded after  nerve-stretching.  As  a  rule,  however,  it  is  a  very  harmless 
operation.  If  it  is  done  for  pain,  the  nerve  should  be  preferably  drawn  from 
tne  spine,  if  for  spasm,  the  traction  should  be  toward  the  spine. 

I V.  Neurotomy  and  Neurectomy,  Neurotomy  Is  now  rarely  done,  inasmuch 
as  its  effect  is  very  fugitive.  As  a  rule,  it  is  much  better  to  do  neurectomy. 
In  cases  where  several  nerves  lie  close  together,  as  in  the  armpit,  in  order  to 
exclude  any  doubt  as  to  the  proper  nerve,  the  faradic  battery  should  be 
resorted  to.  Neurectomy  may  be  performed  on  the  trunk  or  on  the  roots 
of  nerves,  or  in  certain  cases,  especially  the  fifth  nerve,  by  the  removal  of 
the  sensory  ganglion.     (Page  978.) 

The  various  operations  \vnich  have  been  above  alluded  to  may  be  applied 
to  any  of  the  principal  nerves  of  the  body.  The  mode  of  access  to  each 
nerve  will  now  be  described,  it  being  understood  that  the  process  is  practi- 
cally the  same  whether  the  nerve  is  to  be  sutured,  grafted,  stretched,  divided, 
or  resected. 

Supraorbital  Nerve.  The  point  of  emergence  is  through  the  supra- 
orbital foramen  or  notch  at  the  junction  of  the  inner  and  middle  thirds  of 
the  eyebrow.  A  curvilinear  incision,  about  one  and  a  half  inches  in  length, 
in  the  eyebrow,  so  that  it  will  be  hidden  by  the  hair,  enables  us  to  find  the 
upper  border  of  the  orbit.  The  tissues  should  be  now  drawn  upward  and 
the  nerve  discovered  in  the  orbit. 

The  supratrochlear  nerve,  lying  at  the  inner  end  of  the  eyebrow,  can  be 
reached  at  the  same  time  and  by  the  same  incision  prolonged  nearly  to  the 
nose. 

The  Infraorbital  Nerve.  A  line  from  the  supraorbital  notch  to  the 
space  between  the  two  lower  bicuspid  teeth  intersects  the  infraorbital  and 
mental  foramina  from  which  the  infraorbital  and  the  mental  nerves  escape. 
The  infraorbital  nerve  passes  through  the  infraorbital  canal  and  foramen. 
A  curved  incision  one  and  a  half  inches  long  is  made  just  below  the  inferior 
border  of  the  orbit.  The  nerve  lies  deep,  next  the  bone,  under  the  levator 
labii  superioris.  The  nerve  having  been  found,  a  silk  thread  is  passed  under 
it  for  identification  and  traction.  Having  raised  the  upper  border  of  the  in- 
cision by  a  retractor,  the  periosteum  covering  the  floor  of  the  orbit  is  lift^  by 
AUis*  blunt  dissector  or  other  similar  instrument,  and  held  out  of  the  way  by 
a  flat  retractor.  Too  much  traction  is  to  be  avoided  lest  the  eye  itself  be 
injured.  The  canal  for  the  nerve  can  be  readily  found  in  the  floor  of  the 
orbit  and  broken  in  by  pressure  with  a  grooved  director  or  the  Allis'  blunt 
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dissector.  By  a  small  hook  the  nerve  is  lifted  up  from  its  bed  and  divided 
toward  the  back  of  the  orbit  by  means  of  curved  scissors.  The  entire  nerve 
is  then  drawn  out  by  traction  on  the  anterior  end.  The  bleeding  is  readily 
arrested  by  packing  with  a  little  gauze. 

Removal  op  Meckel's  Ganglion.  This  is  done  for  tic  douloureux. 
There  are  several  methods  of  reaching  the  ganglion.  I  shall  only  mention 
one,  Chavase's  modification  of  Carnochan's  method.  A  T-incision  is  made 
on  the  cheek,  the  horizontal  portion  extending  from  just  below  one  canthus 
to  a  similar  point  below  the  other.  The  vertical  portion  of  the  incision 
reaches  nearly  to  the  mouth,  but  it  should  not  enter  the  cavity  of  the  mouth. 
The  infra-orbital  nerve  being  found  as  before,  the  anterior  wall  of  the  antrum 
is  trephined  by  a  J-inch  trephine,  or  opened  by  a  chisel,  including  the  infra- 
orbital foramen,  care  being  taken  not  to  divide  the  nerve.  The  posterior 
wall  of  the  antrum  is  then  trephined  by  a  i-inch  trephine  or  opened  by  a 
chisel,  care  being  taken  not  to  wound  the  internal  maxillary  artery  just  be- 
hind it.  After  breaking  through  the  groove  in  the  floor  of  the  orbit  the 
nerve  is  drawn  downward  and  traced  into  the  spheno-raaxillary  fossa.  It  is 
then  to  be  divided  close  to  the  foramen  rotundum,  and  Meckers  ganglion  is 
to  be  isolated  if  possible ;  if  not,  the  nerve  with  its  branches  and  the  gan- 
glion are  drawn  out.  The  wound  is  then  lightly  packed  with  iodoform 
eauze.  It  need  not  be  sutured  until  the  gauze  is  removed,  forty-eight  hours 
later.  No  pain  is  caused,  of  course,  by  these  sutures,  the  parts  being  now 
anaesthetic.  A  forehead  electric  light  or  a  forehead  mirror  is  of  great  service 
in  illuminating  the  deep  parts  of  the  wound.  Care  should  be  taken  to  inflict 
no  harm  on  the  eyeball.  In  one  of  my  cases  the  retina  was  detached  by  an 
eflfusion  of  blood,  although  the  operation  was  conducted  with  the  greatest 
care,  and  I  have  since  seen  a  second  case  in  which  sight  was  destroyed. 

The  Inferior  Dental  Nerve.  Of  the  numerous  methods  for  the 
resection  of  this  nerve  the  best  is  as  follows:  An  incision  is  made  just 
underneath  the  lower  border  of  the  jaw  from  the  angle  nearly  to  the  chin. 
This  position  is  chosen  in  order  subsequently  to  hide  the  scar.  The  upper 
border  of  the  wound  is  then  drawn  upward  and  the  bone  is  entirely  exposied. 
A  half-inch  trephine  is  then  applied  one  and  a  quarter  inches  above  the 
angle  of  the  jaw.  This  will  disclose  the  nerve  at  its  entrance  into  the  infe- 
rior dental  foramen.  The  dental  nerve  making  its  exit  at  the  dental  fora- 
men is  then  exposed  by  blunt  dissection,  and  a  similar  small  trephine-opening 
is  made  just  posterior  to  the  foramen.  Care  must  be  taken  not  to  go  so 
deeply  as  to  divide  the  nerve  by  the  trephine  or  to  penetrate  the  bone.  If 
necessary,  a  third  button  may  be  removed  half  way  between  the  two,  or  the 
outer  border  of  the  entire  canal  is  chiselled  away,  the  chisel  being  guided  by 
the  nerve.  The  nerve  is  now  lifted  from  its  bed  and  removed.  It  is  often 
best  to  fill  the  two  ends  of  the  canal  either  by  dental  {)aste  or  by  gold  foil, 
so  as  to  prevent  any  possible  reunion.  The  hemorrhage  from  the  inferior 
dental  artery  is  usually  easily  controlled  by  packing  and  hot  water ;  some- 
times it  will  require  to  be  ligated. 

Removal  of  the  Gasserian  Ganglion.     (See  page  978.) 

Resection  of  both  the  Second  and  Third  Divisions  of  the  Fifth 
Nerve.  Mixter,  of  Boston,  has  performed  the  following  operation :  A 
curved  incision  is  made  through  the  region  of  the  temporal  muscle,  begin- 
ning and  ending  over  the  zygoma,  which  may  be  previously  drilled  for  later 
wiring.  The  zygoma  is  sawn  through  at  each  end,  care  being  taken  not  to 
involve  the  articulation,  as  would  be  done  by  going  behind  the  tubercle. 
The  temporal  and  pterygoid  muscles  being  turned  flown  with  the  zygoma, 
both  nerves  can  be  reached  at  the  foramen  rotundum  and  foramen  ovale  by 
blunt  dissection. 
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Auriculotemporal  Nerve.  This  nerve  lies  immediately  behind  the 
temporal  artery  just  in  front  of  the  ear.  A  slightly  oblique  incision  dis- 
closes the  artery,  and  back  of  it  the  nerve. 

Lingual  Nerve.  This  nerve  is  occasionally  resected  for  the  relief  of 
pain  in  cancer  of  the  tongue.  The  tongue  is  drawn  forcibly  toward  the 
opposite  side  by  means  of  a  suture  passed  through  its  substance.  This  makes 
the  lingual  nerve  tense,  and  it  can  generally  be  felt  as  a  firm  band  beneath 
the  mucous  membrane  in  the  floor  of  the  mouth.  An  incision  is  made  over 
it  and  the  nerve  secured  by  a  hook.  If  the  tongue  is  fixed  by  the  growth 
the  nerve  may  be  exposed  where  it  lies  in  contact  with  the  lower  jawbone 
just  under  the  mucous  membrane  below  the  first  molar  tooth. 

The  Facial  Nerve.  This  nerve  is  occasionally  stretched  or  resected  in 
case  of  facial  spasm  or  tic  convulsif.  The  best  method  is  that  of  Baum,  as 
the  scar  is  hidden  by  the  ear,  and  the  nerve  is  more  readily  found  than  by 
Hiiter's  method. 

BaunCa  method.  An  incision  is  made  behind  the  ear  two  and  a  half  inches 
long.  The  posterior  border  of  the  parotid  gland  is  first  disclosed.  Drawing 
this  forward  the  shining  aponeurosis  of  the  sterno-cleido-mastoid  at  its  inser- 
tion on  the  mastoid  process  is  next  seen.  A  blunt  dissection  is  then  made 
in  the  interspace  between  these  two  landmarks,  when  the  prevertebral  mus- 
cles and  their  fascial  covering  will  be  seen  at  a  depth  of  one  to  one  and  a  half 
inches.  The  nerve  crosses  the  narrow  interspace  between  the  mastoid  and 
vertical  ramus  of  the  jaw  external  to  this  fascia.  A  very  weak  electric 
current  will  disclose  the  exact  point  where  the  nerve  crosses  this  space,  but 
usually  it  is  readily  found  without  this.  The  wound  should  be  very  dry ;  a 
sponge  electrode  is  placed  on  any  indifferent  point.  To  the  other  conductor 
a  piece  of  disinfected  copper  wire  is  attached,  and  the  tissues  are  touched  at 
various  points.     An  electric  light  is  of  great  advanta^. 

HxJder's  method,  A  vertical  incision  is  made  in  front  of  the  ear.  The 
parotid  gland,  in  which  the  nerve  divides  into  its  main  branches,  is  exposed 
and  one  of  the  branches  sought  for.  Any  one  of  the  latter  followed  oack- 
ward  will  disclose  the  main  nerv'^e. 

The  Spinal  Accessory  Nerve.  This  nerve  has  been  operated  on  for 
spasmodic  wrj'neck  by  stretching  or  excision.  It  enters  the  stemo-cleido- 
mastoid  muscle  on  its  inner  surface  from  one  to  two  inches  below  the  lobe  of 
the  ear,  and  after  leaving  the  muscle  at  its  outer  border  passes  to  the 
trapezius.  It  may  be  reached  by  an  incision  along  the  anterior  or  posterior 
borders  of  the  sterno-cleido-mastoid  muscle. 

Anterior  Operation.  An  incision  is  made  along  the  anterior  border  of 
the  muscle  from  the  lobule  of  the  ear  two  to  three  inches  downward.  The 
muscle  being  exposed  and  everted,  the  nerve  is  discovered  where  it  enters 
the  muscle  a  little  above  the  level  of  the  hyoid  bone.  In  a  stout  person  this 
depth  may  be  very  considerable. 

i^oderwr  Operation.  An  incision  two  to  three  inches  long  is  made  along 
the  posterior  border  of  the  muscle,  the  centre  of  the  incision  corresponding 
to  the  centre  of  the  muscle  lengthwise.  The  posterior  border  of  the  muscle  is 
then  turned  inward,  and  the  nerve  which  lies  a  little  above  the  centre  of 
the  wound  is  traced  to  its  point  of  emergency  from  the  muscle  and  exsected. 

Resection  OF  the  P08TER10R  Cervical  Nerves.  The  posterior  branches 
of  the  first  three  cervical  nerves  can  be  resected  for  spasmodic  wryneck,  in- 
volving not  only  the  sterno-cleido-mastoid  and  trapezius,  but  also  the  pos- 
terior cervical  muscles  by  a  method  which  I  described  in  1891  and  publisned 
in  the  Annals  of  Surgery  for  1891,  vol.  xiii.  p.  44.  The  first  case  in  which 
I  had  the  opportunity  of  doing  the  operation  (one  of  Dr.  Dercum's)  was 
May  3, 1889.     Since  then  I  have  performed  the  operation  in  three  additional 
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cases.  Noble,  Smith,  Powers,  Gardner,  and  others  have  also  done  the  opera- 
tion several  times.  The  result  in  three  of  my  four  cases  has  been  very  good. 
The  nerves  to  be  divided  are  the  external  branches  of  the  posterior  divi- 
sions of  the  second  and  third  cervical  nerves  supplying  the  splenius ;  the 
sub-occipital  from  the  first  cervical  supplying  the  rectus  capitis  posticus 
major,  and  a  branch  from  the  second  cervical  which,  with  the  sub-occipital, 
supplies  the  obliquus  inferior.  The  wound  is  always  a  deep  one,  especially 
in  a  patient  with  a  very  thick  neck,  and  the  operation  is  much  facilitated 
by  an  electric  forehead  lamp.     The  steps  of  the  operation  are  as  follows : 

1.  After  the  usual  shavmg  and  disinfection,  a  transverse  incision  2i  to  3 
inches  long  is  made,  half  an  inch  below  the  level  of  the  lobule  of  the  ear. 
This  incision  should  be  on  the  same  side  toward  which  the  chin  is  turned, 
since  the  posterior  muscles  draw  the  head  to  their  own  side,  in  marked  con- 
trast to  the  stemo-cleido  mastoid,  which  rotates  the  chin  to  the  opposite  side. 
If,  therefore,  the  right  spinal  accessory  nerve  has  been  divided  the  posterior 
nerves  of  the  lefl  side  should  be  divided,  and  mce  versa.  Noble  Smith 
has  substituted,  he  thinks  with  advantage,  a  vertical  incision  for  this  trans- 
verse one. 

2.  The  trapezius  is  divided  in  line  with  the  first  transvere  incision. 

3.  The  trapezius  is  dissected  on  its  anterior  surface  in  order  to  find  the 
occipitalis  major  nerve  as  it  emerges  from  the  complexus  and  enters  the 
trapezius  at  a  point  between  the  intra-muscular  aponeurosis  of  the  complexus 
and  the  middle  line  about  half  an  inch  below  the  incision.  This  is  a  large 
nerve,  the  size  of  a  stout  piece  of  catgut,  and  is  readily  found. 

4.  The  complexus  is  aivided  transversely  at  the  level  of  the  nerve  by 
repeated  small  cuts,  so  made  as  not  to  divide  the  nerve,  which  is  the  guide. 
The  nerve  can  then  be  dissected  down  to  the  point  where  it  arises  from 
the  posterior  division  of  the  second  cervical.  The  posterior  division  of  the 
second  cervical  is  then  exsected  at  a  point  on  the  spinal  side  of  the  origin  of 
the  occipitalis  major,  so  as  to  catch  also  the  filament  to  the  inferior  oblique 
muscle. 

5.  Dissect  upward  toward  the  occiput  and  find  the  sub-occipital  nerve,  a 
nerve  somewhat  larger  than  the  occipitalis  major.  The  nerve  passes  imme- 
diately below  the  border  of  the  inferior  oblique  muscle,  running  from  the 
spinous  process  of  the  axis  and  passing  almost  horizontally  outward,  to  be 
inserted  into  the  transverse  process  of  the  atlas. 

6.  Recognize  the  sub-occipital  triangle  formed  by  the  inferior  oblique, 
the  superior  oblique,  and  the  rectus  captis  posticus  major.  The  sub-occipital 
nerve  lies  in  this  triangle  close  to  the  occiput,  and  is  there  to  be  exsected. 
Should  there  be  any  diflicultv,  as  I  found  in  one  case,  from  the  fact  that  the 
triangle  was  completely  blocted  up  with  some  large  veins,  the  nerve  may  be 
drawn  out  at  the  lower  border  of  the  inferior  oblique  and  divided  there. 

7.  An  inch  lower  down  than  the  occipitalis  major,  and  under  the  com- 
plexus, is  the  external  branch  of  the  posterior  division  of  the  third  cervical, 
supplying  the  splenius.  This  is  a  much  smaller  nerve  than  the  other  two, 
ana  is  sometimes  diflicult  to  find,  or  it  may  be  divided  by  careless  dissection. 

It  should  be  exsected  close  to  the  bifurcation  of  the  posterior  division. 

A  drainage-tube  is  to  be  inserted  in  the  wound,  and  the  wound  closed  as 
usual  by  buried  and  superficial  sutures.  The  drainage  in  the  dorsal  position 
is  all  that  could  be  desired. 

Cervical  Plexus.  This  plexus  is  reached  by  an  incision  along  the 
middle  of  the  posterior  border  of  the  stemo-cleido-mastoid  muscle  in  the 
interval  between  it  and  the  trapezius.  An  incision  having  been  made  through 
the  skin,  superficial  and  deep  fascia,  the  nerves  are  found  by  a  blunt  dissec- 
tion, and  such  of  them  operated  upon  as  is  necessary.     It  should  be  remem- 
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bered  that  the  phrenic  nerve  arises  from  the  third  and  fourth  divisions,  with 
a  branch  from  the  fifth.  Stretching  of  these  particular  nerves,  therefore, 
should  be  done  with  care ;  but  they  may  be  resected  beyond  the  origin  of  the 
phrenic  without  difficulty. 

Brachial  Plexus.  This  plexus  is  easily  exposed  just  above  the  clavicle 
by  a  horizontal  incision  parallel  to  the  clavicle  and  one  inch  above  it.  The 
s&in,  superficial  and  deep  fascia  are  divided  when  a  blunt  dissection  will 
readily  expose  the  nerves.     If  it  is  desired  either  in  the  branchial  or  cervical 

Elexus  to  differentiate  the  cords,  it  can  be  done  by  a  battery.  Care  should 
e  taken  in  operating  on  the  brachial  plexus  to  see  that  none  of  the  cords 
are  overlooked.  The  inner  cord  lies  immediately  external  to  the  subclavian 
artery,  and  can  be  identified  by  this  relation.  It  can  be  differentiated  from 
the  artery  by  the  effect  of  pressure  on  the  pulse. 

AuRicuLARis  Magnus  Nerve.  The  auricularis  magnus  emerros  from 
behind  the  sterno-cleido-mastoid  at  the  middle  of  its  posterior  border.  An 
incision  along  the  posterior  border  at  its  middle  discloses  the  nerve  passing 
upward  toward  the  ear. 

Occipitalis  Minor  Nerve.  This  also  emerges  from  behind  the  posterior 
border  of  the  sterno-cleido-mastoid  a  little  above  the  middle  of  the  muscle. 
An  incision  along  the  posterior  border  of  the  muscle  somewhat  above  its 
middle,  followed  by  a  little  blunt  dissection,  will  show  the  nerve. 

Occipitalis  Major  Nerve.  This  emerges  from  the  trapezius  near  its 
outer  border  just  below  its  insertion  into  the  superior  curved  line  of  the 
occipital  bone.  The  hair  from  the  lower  occiput  snould  be  shaved.  A  hori- 
zontal incision  made  near  the  centre  of  the  inner  border  of  the  attachment 
to  the  trapezius  muscle  and  just  below  the  superior  curved  line  will  disclose 
the  nerve.     The  occipital  artery  lies  very  near  it  externally. 

Intra-Spinal  Division  of  the  Posterior  or  Sensory  Nerve-Roots 
FOR  Inveterate  Neuralgia.  In  1889  and  again  in  1890  and  1895 
{Annals  of  Surgery ,  Jan.,  1895)  Abbe  reported  three  cases  in  which  he  did 
this  operation  for  neuralgia  of  the  arm.  Bennett  in  1889  (Med.-Chir,  Trans.y 
1889,  Ixxii.  p.  329  j  reported  a  fourth  case.  Bennett's  case  seems  to  have  been 
relieved  of  hi.s  pain,  but  died  suddenly  on  the  eleventh  day  from  cerebral 
apoplexy.  Horsley  {Brit  Med,  Joum,,  1890,  ii.  p.  1289)  has  reported  two 
cases,  and  McCosh  (Annals  of  Surgery,  Jan.,  1895)  has  reported  a  seventh. 
All  of  the  cases  liave  been  relieved,  but  apparently  not  absolutely  cured. 
The  operation,  if  done  at  all,  should,  I  think,  be  done  early  rather  than  after 
other  operations,  especially  amputation,  inasmuch  as  it  does  not  affect  the 
motor  roots  of  the  nerves,  and  therefore  if  it  relieves  the  pain  it  will  leave  a 
useful  extremity.  Oflen,  however,  patients  will  have  insisted  on  other  prior 
operations,  including  amputation.  The  operation  is  done  as  follows.  A  verti- 
cal incision  is  made  at  the  desired  point,  and  the  posterior  arches  of  the  se- 
lected cervical  or  other  vertebrae  are  removed,  thus  exposing  the  dura.  This 
is  then  divided  and  held  to  one  side  bv  an  aneurism  needle  or  other  similar 
retractor.  The  posterior  nerve-roots  are  then  identified.  In  order  to  deter- 
mine which  roots  we  are  dealing  with,  it  is  always  well  to  mark  on  the  skin 
by  a  slight  incision  the  level  of  a  definite  spine,  for  instance,  that  of  the 
vertebra  proniineni*  or  other  vertebne.  This  will  enable  us  to  identify  exactly 
the  nerve  or  nerves  the  roots  of  which  are  to  be  removed.  The  posterior 
roots  having  been  cxsected,  the  dura  is  sutured  and  the  wound  closed  and 
treated  as  usual.  The  operation,  of  course,  is  serious,  but  not  especially  dan- 
gerous.    None  of  the  seven  cases  have  died  from  the  operation. 

Median  Nerve.  This  nerve  can  be  reached  in  the  axilla,  the  arm,  the 
forearm,  or  the  hand. 

1.   The  Axillary  Operation.     A  two-inch  incision  is  made  at  the  junction 
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of  the  anterior  and  middle  thirds  of  the  axilla,  dividing  the  skin,  superficial 
and  deep  fasciae.  The  axillary  nerves  and  artery  are  round  by  a  blunt  dis- 
section. The  median  nerve  is  easily  recognized  either  by  the  battery,  which 
will  cause  the  flexors  and  pronators  of  the  hand  to  contract,  or  by  the  fact 
that  it  arises  by  two  heads  astride  the  axillary  artery. 

2.  The  Operation  in  the  Arm,  An  incision  is  made  at  the  inner  border  of 
the  biceps  at  its  middle.  The  nerve  and  the  brachial  artery  are  found  just 
under  the  deep  fascia.  The  nerve  ordinarily  crosses  in  front  of  the  artery 
from  without  inward  ;  occasionally,  however,  it  passes  behind  it.  The  bat- 
teiT,  if  need  be,  may  be  used  to  determine  whether  it  is  the  median  nerve. 

3.  Operation  of  the  Forearm,  The  nerve  can  readily  be  reached  just  above 
the  wrist-joint  by  an  incision  two  inches  long  at  the  inner  border  of  the  ten- 
don of  the  palmaris  longus.     It  lies  immediately  under  the  deep  fascia. 

4.  Operation  in  the  Hand,  The  branches  to  the  thumb,  fore-  and  middle- 
fingers  may  be  reached  by  an  incision  along  the  internal  border  of  the  thenar 
eminence.  The  skin  and  superficial  fascia  being  divided,  the  palmar  fascia 
is  disclosed.     The  nerve  lies  just  under  the  edge  of  this  latter  fascia. 

The  Ulnar  Nerve.  This  nerve  can  be  reached  in  the  axilla,  the  arm, 
or  the  forearm. 

1.  The  Axillary  Operation,  The  same  incision  as  that  for  the  median  nerve 
will  disclose  the  ulnar,  which  is  a  large  nerve  lying  to  the  inside  of  the 
median.  The  internal  cutaneous  usually  lies  between  the  median  and  the 
uhiar.  The  battery  will  differentiate  it  readily  from  the  cutaneous  nerve, 
and  will  cause  the  deep  ulnar  flexors  and  interosseous  muscles  to  contract, 
thus  flexing  the  fingers  at  the  knuckles  and  extending  them  beyond  the 
knuckles. 

2.  Operation  in  the  Arm,  A  two-inch  incision  is  made  at  the  inner  border 
of  the  oiceps,  but  slightly  further  back  than  that  for  finding  the  median 
nerve.  The  nerve  lies  under  the  deep  fascia  posterior  to  the  artery  and  the 
median  nerve. 

The  ulnar  nerve  may  also  be  exposed  in  the  groove  between  the  external 
condyle  and  the  olecranon,  but  it  is  undesirable  to  cut  away  the  tense  fibres 
which  hold  the  nerve  to  its  groove.  A  few  of  the  upper  fibres  may  be 
divided  if  it  is  necessary,  as  I  nave  had  to  do  in  one  instance. 

3.  Operation  in  the  Forearm.  Just  above  the  wrist  the  nerve  can  be  found 
by  an  incision  on  the  radial  border  of  the  tendon  of  flexor  carpi  ulnaris.  The 
nerve  at  this  point,  it  should  be  remembered,  lies  under  a  second  layer  of 
the  deep  fascia  to  the  ulnar  side  of  the  ulnar  artery. 

MiTscuLO-spiRAL  Nerve.  This  is  best  found  by  a  nearly  vertical  incision 
three  inches  long  along  the  outer  border  of  the  arm,  beginning  a  little 
below  the  insertion  of  the  deltoid.  The  nerve  is  found  in  the  groove  be- 
tween the  brachialis  anticus  and  the  supinator  longus,  or  a  little  higher  up 
between  the  internal  and  external  heads  of  the  triceps  muscle.  The  deep 
fi&scia  having  been  incised,  the  appropriate  muscles  are  separated  and  the 
nerve  disclosed.  In  the  former  position  the  branch  to  the  supinator  longus 
may  first  be  encountered.  A  little  deeper  dissection  following  this  branch 
down  to  the  musculo-spiral  groove  of  the  bone  will  disclose  the  main  trunk 
in  the  muscular  interspace. 

The  Radial  Nerve.  This  is  a  branch  of  the  musculo-spiral,  and  is 
easily  found  by  a  longitudinal  incision  along  the  outer  border  of  the  fore- 
arm, three  inches  above  the  wrist-joint,  just  as  the  nerve  passes  under  the 
tendon  of  the  supinator  longus  to  the  posterior  surface  of  the  forearm.  The 
skin,  superficial  and  deep  foscia  are  divided,  dischxsing  the  tendon  of  the 
supinator  longus,  which  is  the  guide  to  the  nerve. 

Anterior  Crural  Nerve.    The  anterior  crural  nerve  passes  from  the 
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abdomen  on  to  the  thigh,  underneath  Poupart's  ligament,  in  the  groove 
between  the  psoas  magnus  and  the  iliacus,  as  they  also  emerge  from  the 
pelvis  under  Poupart's  ligament.  It  lies  at  a  slight  distance  external  to 
the  femoral  artery.  An  incision  just  below  Poupart's  ligament,  and  parallel 
with  it,  the  centre  of  the  incision  being  a  little  extemid  to  the  artery,  will 
disclose  the  nerve  (by  a  blunt  dissection)  just  under  the  deep  fiiscia.  Of 
course,  care  should  be  taken  in  the  inner  part  of  the  incision  not  to  wound 
either  the  arterv  or  the  vein. 

External  Cutaneous  Nerve.  The  external  cutaneous  nerve  emerpes 
from  the  abdomen,  under  Poupart's  ligament,  just  internal  to  the  antenor 
superior  spine.  An  incision  parallel  witn  Poupart's  ligament  and  just  below 
it,  the  centre  of  which  is  slightly  internal  to  the  anterior  superior  spine, 
will  disclose  the  nerve  to  the  inner  side  of  the  tendon  of  origin  of  the  sar- 
torius  muscle  and  just  under  the  deep  fascia  of  the  thigh. 

The  Great  Sciatic  Nerve.  The  patient  is  placed  upon  the  abdomen ; 
an  incision  is  made  from  three  to  four  mches  long  in  the  middle  line  of  the 
thi^h,  beginning  at  the  gluteo-femoral  crease.  At  the  upper  part  of  the 
incision  the  lower  fibres  of  the  glutseus  maximus  muscle  will  be  found,  and 
may  be  recognized  by  their  almost  transverse  direction.  Just  below  these 
fibres  the  bellies  of  the  hamstring  muscles  run,  the  biceps  being  external. 
Tearing  through  the  connective  tissue  at  its  outer  border,  by  the  finger,  the 
great  sciatic  nerve  can  be  readily  found  at  a  depth  of  about  two  inches. 

The  Popliteal  Nerves.  The  popliteal  space  is  a  lozenge  formed  by 
two  long  arms  above,  the  semitendinosus  to  the  inside  and  the  biceps  to  the 
outside  and  by  two  short  arms  below,  the  two  bellies  of  the  gastrocnemius 
below.  Near  the  upper  angle  of  the  lozenge  the  great  sciatic  divides 
into  the  external  and  internal  popliteal  nerves.  The  internal  popliteal  runs 
in  the  axis  of  the  popliteal  space  from  the  upper  to  the  lower  angle.  It 
lies  immediately  below  the  deep  fascia.  Immediately  beneath  it  (in  the 
prone  position)  lies  the  popliteal  vein,  and  still  ftirther  down,  next  the 
Done,  lies  the  artery.  The  external  popliteal  nerve  lies  alone:  the  inner 
border  of  the  biceps  tendon,  just  underneath  the  deep  fascia.  The  relation 
of  these  nerves  is  described,  not  so  much  because  they  are  frequently  oper- 
ated on,  but  because  in  tenotomy  of  the  hamstring  tendons  they  are  to  be 
carefiilly  avoided.  The  external  popliteal  lying  so  near  the  biceps  is  espe- 
cially liable  to  be  divided,  unless  the  surgeon  carefully  remembers  its  posi- 
tion.   Its  division  paralyzes  the  anterior  muscles  of  the  leg,  causing  foot-arop. 

The  Anterior  Tibial  Nerve.  An  incision  three  inches  long  is  maae 
at  a  slight  angle  to  the  course  of  the  anterior  tibial  artery,  which  is  in  a  line 
drawn  from  the  mid-point  between  the  external  borders  of  the  tubercle  of 
the  tibia  and  the  head  of  the  fibula,  to  a  point  midway  between  the  two 
malleoli.  The  deep  fascia  having  been  exposed,  the  white  line  between  the 
tibialis  anticus  and  the  extensor  communis  digitorium  is  found,  and  the  fascia 
divided  in  this  line.  The  connective  tissue  in  the  interspace  between  these 
two  muscles  is  then  loosened  by  the  finger  or  a  blunt  dissector.  Hidden 
toward  the  bottom  of  the  interspace  will  be  found  the  beginning  of  the  ex- 
tensor longus  pollicis.  The  anterior  tibial  nerve  lies  to  the  fibular  side  of 
its  artery,  deep  in  the  interspace,  between  the  anterior  tibial  and  extensor 
longus  pollicis  muscles. 

The  nerve  mav  also  be  found  just  above  the  ankle  by  an  incision  in  the 
middle  line  of  the  leg ;  the  deep  fascia  having  been  divided,  the  tendon  of 
the  extensor  longus  pollicis  is  found.  The  nerve  lies  to  the  outer  border  of 
this  tendon,  between  it  and  the  tendons  of  the  extensor  longus  digitorum. 

Posterior  Tibial  Nerve.  By  an  incision  three  to  four  inches  long  at 
the  inner  border  of  the  tibia,  the  stin,  superficial  and  deep  fisiscia,  and  the 
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fibres  of  the  soleus  muscle  arising  from  the  tibia  are  divided.  A  second 
layer  of  the  deep  fascia  is  then  disclosed,  covering  in  the  tibialis  posticus 
muscle.  The  posterior  tibial  nerve  lies  underneath  this  fascia  to  the  fibular 
side  of  the  posterior  tibial  artery.  The  fascia  is  divided,  the  artery  found, 
and  by  it  as  a  guide  the  posterior  tibial  nerve. 

Musculocutaneous  Nerve.  The  musculo-cutaneous  nerve  is  a  branch 
of  the  external  popliteal,  which  pierces  the  deep  fascia  from  one-half  to  two- 
thirds  of  the  way  down  from  the  knee  to  the  ankle.  An  incision  obliquely 
to  its  course  discloses  the  nerve  in  the  superficial  fascia. 

Internal  Saphenous  Nerve.  The  internal  saphenous  nerve  pierces 
the  deep  fascia  to  the  inside  of  the  knee  in  the  interval  between  the  tendons 
of  the  sartorius  and  gracillis,  and  then  descends  along  the  inner  side  of 
the  leg  just  behind  the  internal  border  of  the  tibia.  A  slightly  oblique  in- 
cision at  anv  part  of  its  course  below  the  knee  will  disclose  the  nerve  in  the 
superficial  mscia. 

External  Saphenous  Nerve.  This  is  a  branch  from  the  internal  pop- 
liteal nerve,  and  pierces  the  deep  fascia  at  the  upper  part  of  the  calf.  It 
then  descends  toward  the  outer  side  of  the  ankle-joint.  An  incision  some- 
what oblique  to  its  course  will  reveal  it  in  the  superficial  fascia. 

PuDic  Nerve.  The  pudic  nerve  accompanies  the  pudic  vessels  upward 
and  forward  along  the  outer  wall  of  the  ischio-rectal  fossa,  and  under  the 
protection  of  the  tuberosity  and  ramus  of  the  ischium.  It  lies  between  the 
two  layers  of  the  obturator  fascia.  An  incision  in  the  perineum  just  to  the 
inner  border  of  the  tuberosity  of  the  ischium,  and  a  blunt  dissection  toward 
the  obturator  fascia,  with  division  of  its  outer  layer,  will  disclose  the  vessels 
and  nerve  which  lie  about  one  and  a  quarter  inches  above  the  lower  border 
of  the  tuberosity. 

The  Digital  Nerves.  The  digital  nerves  of  the  fingers  and  toes  run  in 
a  line  corresponding  to  the  junction  of  the  palmar  and  lateral  aspects  upon 
each  side  of  the  fingers.  Those  to  the  thumb  emerge  from  the  palm  at  the 
border  of  the  thenar  eminence  near  the  base  of  the  first  phalanx.  All  of 
them  can  be  reached  best  by  a  lateral  flap. 


SURGICAL  TREATMENT  OF  CONTRACTURES. 

Most  of  these  cases  heretofore  have  been  left  untreated  surgically,  under 
the  mistaken  notion  that  no  good  could  be  done.  But  of  late  the  suri^eon 
has  interfered,  to  the  great  advantage  and  often  to  the  entire  cure  of  the 
patient. 

In  cases  in  which  the  joints  have  become  immobilized  from  rheumatic, 
gouty,  or  other  forms  of  arthritis,  if  the  case  is  seen  early  enough,  the  adhe- 
sions should  be  broken  up  under  ether,  repeatedly,  if  necessary,  care  being 
taken,  of  course,  not  to  apply  such  a  degree  of  force  as  will  either  be  fol- 
lowed by  serious  inflammation  of  the  joint,  or  fracture  of  the  bone.  Sub- 
sequent massage,  Swedish  movements,  hot  and  cold  douches,  and  elec- 
tricity will  often  accomplish  a  great  deal.  If  seen  late,  when  firm  anchylosis 
is  established,  it  is  doubtfiil  whether  in  many  cases  any  permanent  good  will 
result  from  such  treatment,  and  I  have  seen  very  serious  results  follow,  even 
to  the  point  of  imperilling  life. 

It  is,  however,  in  the  muscular  contractures  proper  following  nervous 
lesions  that  I  have  been  able  to  accomplish  very  much  of  late.  Tenotomy 
with  forced  flexion  and  extension  ana  persistent  suitable  after-treatment 
will  sometimes  restore  even  almost  apparently  helpless  limbs  to  normal  or 
nearly  normal  use.     In  contractures  after  cerebral  lesions,  attended  with 
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athetoid  movements,  it  is  doubtiiil  whether  any  good  result  can  be  obtained, 
as,  even  if  the  limb  is  straightened,  there  is  no  such  control  of  it  as  to 
make  it  useful.  In  spastic  contractures  of  the  arms  or  legs  there  is  no 
such  voluntary  control  of  the  muscles  as  to  make  us  hopeful  of  benefit.  But 
in  hysterical  contractures  I  have  obtained  unexpectedly  good  results,  so  that 
I  am  greatly  encouraged,  even  in  the  most  severe  cases.  In  order  to  obtain 
the  best  results  this  tenotomy  will  generally  have  to  be  very  extensive  and 
thorough ;  all  the  contracture  parts,  whether  they  be  tendon,  contractured 
fascia  or  fibrous  tissue,  must  be  divided,  even  down  to  the  bone.  I  have 
entirely  given  up  for  several  years  any  attempt  to  treat  such  cases  by  subcu- 
taneous division.  Modem  surgery  enables  us  to  effect  the  widest  division  of 
such  parts  by  open  wounds,  with  no  resulting  evils.  Recently,  in  two  cases 
kindly  referred  to  me  by  Dr.  S.  Weir  Mitcnell,  in  which  both  thighs  were 
flexed  at  a  right  angle  on  the  trunk  and  strongly  adducted  against  each 
other  and  both  knees  so  flexed  that  the  heels  touched  the  buttocks,  I 
divided  the  soft  parts  immediately  below  th^  anterior  superior  spine  of  the 
ilium,  and  the  adductors  on  the  upper  inner  aspect  of  the  thigh,  both  down 
to  the  bone,  by  a  wide  open  incision,  and  in  the  ham  I  divided  the  ham- 
string tendons,  the  popliteal  fascia,  and  soft  tissues,  down  to  the  bone,  in  all 
three  places  being  watchftil  to  avoid  injury  to  the  important  nerves  and 
bloodvessels.  Forced  extension  at  the  hip  and  knee  enabled  me  to  overcome 
about  two-thirds  of  the  contracture,  in  doing  which,  of  course,  the  wounds 
gaped  open  very  widely.  They  were  closed  as  far  as  possible  by  suture,  and 
where  this  was  impossible  were  packed  with  iodoform  gauze.  No  reaction 
followed,  and  the  operative  gaps  were  gradually  filled  up  by  granulation 
tissue.  The  remaining  third  of  the  contracture  was  then  overcome  by  the 
persistent  use  of  splints  and  traction  by  means  of  weights  and  pulleys.  This 
later  use  of  splints,  weight  and  pulley,  with  massage,  electricity,  and  Swedish 
movements,  is  a  most  important  adjuvant  to  the  operative  treatment,  and 
must  never  be  neglected.  Several  weeks,  or  even  months,  may  be  necessary 
to  attain  the  end  in  view.  In  another,  even  more  remarkable  case,  in  which 
from  excessive  contracture  the  knee  had  been  bent  at  a  right  angle  for  a 
long  time,  the  patient  insisted  upon  either  a  straight  leg  or  amputation. 
After  extensive  tenotomy  of  all  the  structures  in  the  ham,  excepting  the  ves- 
sels and  nerves,  during  the  attempt  to  straighten  the  leg  the  posterior  liga- 
itients  of  the  knee-joint  suddenly  gave  way  so  widely  that  I  could  thrust  three 
fingers  into  the  knee-joint.  I  debated  for  some  moments  whether  I  should 
not  amputate  at  once  above  the  knee,  but  my  confidence  in  modem  anti- 
septic methods  was  such  that  I  resolved  to  attempt  the  preservation  of  the 
leg.  The  wound  was  stuffed  with  iodoform  gauze  and  placed  upon  a  splint. 
The  man  got  well  without  the  slightest  reaction,  the  wound  filled  up  with 
granulation  tissue,  and  I  was  gratified  by  seeing  him  go  out  of  the  hospital 
with  a  usefiil  leg,  though  anchylosed  in  the  straight  position. 

In  some  cases,  instead  of  such  simple  tenotomy,  the  tendons  may  be 
lengthened  or  shortened  by  a  definite  amount,  as  I  have  described  in  a  paper 
in  the  TrmtsncUom  of  the  College  of  Phyddaiis,  Phila.,  1891.  The  same 
prolonged  after-treatment  described  above  must  follow  the  operation  if  any 
good  is  to  be  obtained. 
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NEURO-ELECTROTHERAPEUTICS. 

By  GEORGE  W.  JACOBY,  M.D. 

Electrotherapy  designates  that  part  of  therapeutics  in  which  the  elec- 
tric current,  galvanic,  faradic,  or  static,  is  employed  in  the  treatment  of  dis- 
ease. Electrolysis  and  ealvano-cautery,  although  properly  included  in  this 
definition,  will  not  be  reierred  to  here,  and  this  chapter  will  be  still  further 
curtailed  by  limiting  it  to  a  consideration  of  the  use  of  electricity  in  diseases 
of  the  nervous  system.  For  this  and  other  reasons  the  following  chapter 
can  make  no  claim  to  completeness.  Much  that  may  be  looked  for  here 
will  not  be  found,  and  for  such  information,  as  well  as  for  the  literature  of 
the  subject,  the  reader  is  referred  to  any  of  the  large  number  of  special 
treatises  upon  medical  electricity  which  are  in  existence. 

History,  The  somewhat  mythical  stories  of  the  employment  by  the  an- 
cients of  natural  reservoirs  of  electricity,  as  bathing  patients  in  water  con- 
taining electric  eels,  can  interest  us  only  as  historical  curiosities.  With  the 
invention  of  the  firiction  machine  by  von  Guericke  in  1663,  the  actual  thera- 
peutic employment  of  electricity  was  inaugurated,  and  for  more  than  a  cen- 
tury thereafter  static  electricity  was  alone  employed.  All  that  has  been 
transmitted  to  us  from  that  period  is  the  claim  of  various  electrotherapists 
of  the  eighteenth  century  (De  Haven,  Jallabert,  Mauduyt,  and  others),  that 
phenomenal  successes  had  been  attained  by  its  use.  The  end  of  that  century, 
bringing  with  it  as  it  did  the  discoveries  of  Galvani  and  Volta,  relegated  to 
obscurity  the  applications  of  static  electricity  with  their  vaunted  cures.  Gal- 
vanism, in  its  turn,  on  account  of  the  impractical  apparatus  which  at  that 
time  was  necessary  for  its  production,  and  on  account  of  its  exaltation  to  a 
general  panacea,  was  not  able  to  maintain  its  position  long.  It  was  really 
not  until  Oersted  discovered  the  force  of  magneto-electricity,  and  a  few 
years  later  (1832),  Faraday  made  his  fundamental  discovery  of  induced 
electricity,  that,  in  consequence  of  the  construction  of  the  first  induction  coil, 
electrotheraphy  escaped  from  the  contumely  with  which  it  had,  to  a  greater 
or  less  extent,  been  regarded.  As  the  foremost  representative  of  this  new 
era,  in  fact,  as  the  father  of  modem  electro-therapeutics,  we  must  regard 
Duchenne,  of  Boulogne.  He  it  was  who  developed  the  method  of  localized 
electrization,  and  through  his  painstaking  investigations  gave  a  sound 
basis  to  our  knowledge  of  electro-muscular  contractility  and  electro-cutane- 
ous sensation.  Upon  this  foundation  were  built  the  works  of  Remak,  Ziems- 
sen,  Brenner,  and  Erb.  In  1881,  at  the  International  Congress  in  Paris, 
another  impetus,  one  which  may  be  looked  upon  as  a  turning  point  in  its 
scientific  career,  was  given  to  electrotherapy.  This  was  the  introduction  of 
the  absolute  galvanometer.  By  this  means  it,  for  the  first  time,  became 
possible  to  regulate  the  dosage  of  the  current,  and  therefore  to  allow  a  cer- 
tain predetermined  amount  of  electricity  to  pass  through  a  given  part  of  the 
bodv. 
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Electrotherapy,  in  consequence  of  this  and  other  scientific  work,  then 
constituted  a  science,  per  se,  which  by  many  was  considered  as  finished  and 
complete.  Soon  thereafter  came  the  rejuvenation  of  static  electricity  in 
Paris.  Its  employment  there,  chiefly  upon  hysterical  patients,  coincided  in 
point  of  time  with  the  renewed  attention  bestowed  upon  hypnotism. 

The  instantaneous  results  obtained  with  both  of  these  measures  upon  this 
class  of  patients  could  not  fail  to  attract  attention,  and  from  this  to  the 
assumption  that  both  agents  acted  through  the  same  means,  namely,  by  sug- 

festion,  was  but  one  step.  Furthermore,  unscientific  ultra-sanguinistic  ideas 
ad  so  obtruded  themselves  in  the  treatment  of  disease  by  electricity  that  its 
use  was  being  advocated  in  nearly  every  disorder,  no  matter  how  slight,  to 
which  the  nervous  system  was  subject ;  many  of  its  advocates,  also,  not  only 
had  no  idea  as  to  the  mode  of  production  of  the  cures  supposed  to  have  been 
obtained  by  its  use,  but  were  not  even  interested  in  seeking  for  such  an 
explanation. 

it  may,  therefore,  be  easily  understood  why  observers  scientifically 
schooled  and  accustomed  to  search  for  explanations  of  their  observations  should 
have  generalized  the  deduction  derived  from  the  use  of  electricity  in  hys- 
teria, and  thus  become  ready  recipients  of  the  sweeping  assertions  which 
soon  followed. 

When,  then,  Moebius  expressed  the  opinion  that  our  knowledge  of  the 
nature  of  the  curative  action  is  nil,  and  that  at  least  four-fifths  of  all  elec- 
trical curative  properties  are  of  a  pyschic  character,  it  is  not  surprising  that 
he  soon  received  the  support  of  men  like  Schultze,  in  Bonn ;  Bruns,  in 
Hanover,  and  many  others.  The  nihilistic  tendencies  which  permeate  med- 
ical therapeutics  to  the  extent  even  that  surgical  operations  have  been  accused 
of  exerting  their  beneficial  effects  by  means  of  suggestion  have  thus  also  in- 
cluded the  action  of  electricity  in  their  grasp,  and  its  specific  curative  action 
has  become  the  subject  of  one  of  the  most  debated  questions  of  the  day. 

At  present  observers  are  divided  into  three  camps,  comprising  those  who 
admit  that  suggestion  bears  an  important  part  in  the  production  of  cures  by 
means  of  electricity,  but  who  claim  that  the  specific  electrical  action  is 
equally,  or,  perhaps,  more  important ;  those  who  claim  that  suggestion  as  a 
factor  does  not  enter  the  question  at  all ;  and  lastly,  those  who  claim  that 
all  that  is  achieved  is  done  by  means  of  suggestion,  electricity  itself  has  no 
more  specific  action  than  a  magnet  or  a  mustard  plaster,  and,  instead  of  using 
electricity,  you  may  just  as  well  employ  hypnotism  in  whatsoever  form. 

While  it  is  very  easy  to  make  sweeping  statements  of  this  nature,  it  is  an 
entirely  different  matter  to  disprove  them. 

It  may  as  well  be  admitted  here  that  our  knowledge  of  the  manner  in 
which  electricity  acts  upon  the  human  organism  is  very  elementary ;  that 
the  various  theories  as  to  its  electrolytic,  cataphoric,  and  catalytic  action  are 
none  of  them  proven,  and  that  the  therapeutic  action  of  electricity  may,  as 
Erb  has  suggested,  be  due  to  an  entirely  different  and  uninvestigated  series  of 
phenomena,  changes  in  assimilation  and  calorification,  elementary  affinities, 
osmotic  processes,  etc.  No  matter  how  indefinite  this  knowledge  may  be,  we 
certainly  have  not  yet  arrived  at  a  point  where  the  assertion  that  all  is  hypno- 
tism, all  is  suggestion,  should  be  allowed  to  conftise  and  befog  us.  At  the 
same  time,  the  electrotherapy  of  to-day  rests  only  upon  an  empirical  basis, 
and  until  experimental  investigations  shall  have  shown  us  how  electricity 
acts  upon  the  living  body,  so  long  will  we  have  to  admit  the  existence  of  a 
certain  strength  in  the  position  of  the  suggestionists.  That  suggestion  plays 
ite  part  in  electro-therapeutics  cannot  be  denied.  Every  capable  pnysi- 
cian  recognizes  the  value  of  suggestion  and  makes  use  of  it  in  some  form 
or  other.     If,  therefore,  in  electricity  we  possess  a  remedy  which,  in  addi- 
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tion  to  specific  action,  is  a  potent  vehicle  for  the  employment  of  sugges- 
tion, all  the  more  reason  why  it  merits  a  prominent  place  in  our  thera- 
peutic armamentarium.  At  the  same  time  we  must  not  deceive  ourselves, 
and  must  endeavor  to  form  in  our  mind  a  clear  idea  of  the  extent  of  this 
specific  action  and  of  the  actual  value  of  electricity  in  the  treatment  of  dis- 
ease. We  must  not  be  immoderate  in  our  expectations,  nor  ask  the  impos- 
sible. That  destruction  of  substance,  degenerated  nerve-fibres  and  ganglia 
cannot  be  restored  by  means  of  electricity  should  be  veir  evident ;  but  that 
we  do  possess  in  electricity  a  therapeutic  measure  which  m  many  disorders  of 
the  nervous  system  produces  as  positive  results  as  any  other  known  remedy, 
is  a  fact  which  no  unprejudiced  observer  can  deny. 

While  we  admit  tnat  our  knowledge  of  the  manner  in  which  electricity 
acts  as  a  remedial  agent  is  very  meagre,  we  must  insist  that  only  he  will  be 
able  to  obtain  the  best  possible  results  from  its  use  who  possesses,  in  addition 
to  thorough  anatomical  and  physiological  knowledge,  a  complete  understand- 
ing of  the  physics  and  of  the  methods  of  the  application  of  the  electric 
current. 

Three  kinds  of  current  are  used  for  therapeutic  purposes,  constant  or  gal- 
vanic, faradic  or  induced,  and  frictional  or  static  electricity.  The  ways  of  ap- 
plying the  constant  current  are  known  as  the  labile,  stabile,  and  intermittent 
methods.  In  the  stabile  method  the  current  is  allowed  to  flow  continuously 
and  steadily ;  during  the  entire  application  the  electrodes  must  be  kept  firmly 
applied;  in  the  second  method  one  electrode  is  fixed  to  a  certain  place, 
wnile  the  other  is  moved  over,  but  not  lifted  from  the  body.  The  circuit  is 
at  no  time  actually  broken,  but  the  current  strength  necessarily  changes  ac- 
cording to  the  varying  resistance  of  the  skin  and  the  pressure  applied  to  the 
electrodes.  The  marked  exciting  action  of  this  method  is  certamly  not  due 
to  these  variations  in  current  strength,  for  these  can  with  care  be  avoided, 
but  is  caused  by  the  fact  that  the  several  parts  are  being  successively  ex- 
posed to  the  influence  of  the  greatest  current  density,  and  thus  are  specially 
irritated. 

In  the  interrupted  method  one  pole  is  immovably  fixed,  while  with  the 
other  the  parts  to  be  acted  upon  are  repeatedly  touched,  or  both  electrodes 
are  kept  m  contact  with  the  body  wnile  interruptions  are  made  in  the 
metallic  part  of  the  circuit.  Occasionally  voltaic  alternatives  are  used. 
These  consist  in  the  production  of  a  reversal  of  the  current  in  the  fixed  elec- 
trodes by  making  a  pole  change  in  the  metallic  circuit.  Such  interruptions 
and  voltaic  alternatives  constitute  a  most  decided  method  of  nerve  or  mus- 
cle excitation,  one  which,  in  the  severe  forms  of  reaction  of  degeneration,  is 
alone  capable  of  producing  any  response  to  the  current. 

Two  special  methods  of  galvanization  which  are  much  employed  are  central 
galvanization  and  galvanizaiion  oj  the  sympathetic,  or,  to  employ  a  better  term, 
subaural  galvanization.  The  first  consists  in  placing  a  large,  flat  electrode 
(kathode)  upon  the  epigastrium,  while  the  anode,  formed  by  a  large,  round 
sponge-electrode,  is  placed  upon  the  head  and  then  moved  along  the  spinal 
column.  First  the  forehead  is  stroked  from  side  to  side  with  less  than  one 
milliamp^re  of  current ;  then  the  top  of  the  head,  the  sides  of  the  neck,  and, 
finally,  the  spinal  column  are  treated  in  the  same  way,  except  that  over  the 
spine  a  stronger  current  may  be  used.  Thus,  the  entire  cerebro-spinal 
axis  is  subjected  to  the  action  of  the  current.  Subaural  galvanization  is  car- 
ried out  as  follows :  One  pole,  consisting  of  a  medium-sized  electrode,  is  ap- 
plied to  the  angle  of  the  lower  jaw  next  to  the  hyoid  bones  and  pressed  back- 
ward and  upward  toward  the  spinal  column.  The  other  pole,  a  large  electrode, 
is  placed  upon  the  opposite  side  of  the  neck  next  to  the  fifth,  sixth,  and  seventh 
cervical  spinous  processes.     Usually  the  kathode  is  placed  at  the  first-de- 
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scribed  place.  Weak,  stabile  currents,  2  to  5  milliampdres,  should  be  used 
and  care  taken  not  to  cause  any  interruptions  of  the  current  or  variations  in 
its  density.  The  duration  of  each  appbcation  should  also  be  short,  lasting 
from  one  to  three  minutes. 

Faradization  may  be  divided  into  two  categories,  according  to  whether  the 
skin  or  the  underlying  tissues  are  to  be  acted  upon. 

Faradization  oi  the  skin  requures  the  use  of  a  secondary  coil  wound 
with  long,  thin  wire.  The  skin  must  be  thoroughly  dried  and  the  exciting 
electrode,  which  should  be  connected  with  the  negative  pole  of  the  secondary 
coil,  must  also  be  dry.  For  this  purpose  either  a  perfectly  dry  sponge-elec- 
trode or  a  wire  brush  should  be  employed.  The  positive  pole  is  connected 
with  a  moist  electrode  and  placed  upon  some  non-muscular  part  of  the  body, 
as  upon  the  sternum  or  nape  of  the  neck ;  then,  with  the  other  dry  electrode, 
the  skin  over  the  entire  area  which  it  is  desired  to  excite  is  to  be  touched 
or  brushed,  thus  producing  a  passage  of  sparks  between  the  skin  and  the 
electrode. 

If  very  sensitive  parts  are  to  be  thus  treated  it  may  be  better  for  the 
operator  to  make  use  of  his  own  hand  as  an  exciting  electrode.  By  this 
means  the  painfulness  of  the  current  is  constantly  controlled  and  can  easily 
be  regulated  by  lessening  or  increasing  the  amount  of  contact  between  sub- 
ject and  operator.  In  this  method  the  moist  positive  electrode  is  a^ain 
placed  upon  an  indifferent  point,  while  a  moist  negative  electrode  is  held 
tightly  in  one  hand  of  the  operator,  who,  with  the  back  of  the  other  hand, 
more  or  less  gently  strokes  the  parts  to  be  acted  upon. 

For  faradization  of  muscles  and  nerves  a  secondary  coil  wound  with  short, 
thick  wire  is  employed.  A  large,  well-moistened  electrode  is  placed  upon 
an  indifferent  point,  and  the  other  moist  but  smaller  electrode  is  passed 
over  the  body  of  the  muscle.  In  many  muscles  certain  points  will  be  found 
from  which  they  can  be  more  easily  excited  to  contraction.  These  are  the 
motor  points  and  correspond  to  the  entrance  of  the  nerves  into  the  muscles. 

If  not  only  a  single  muscle  is  to  be  acted  upon  but  an  entire  muscular 
group  made  to  contract,  then  faradization  of  the  nerve-trunks  is  employed. 
The  method  is  the  same  as  that  described  for  faradization  of  the  muscles ; 
the  small  electrode,  however,  being  placed  over  the  motor  point  of  the 
nerve. 

General  faradization  consists  in  passing  one  electrode  over  the  whole  or 
greater  part  of  the  body,  the  other  being  fastened  at  some  indifferent  part 
(sternum,  sacrum,  soles  of  the  feet).  Full  stimulation  and  good  contrac- 
tions of  the  muscles  are  to  be  produced  with  as  little  pain  as  possible. 

Galvano-faradization  consists  in  uniting  the  secondar}'  cou  of  the  induc- 
tion apparatus  and  the  galvanic  current  into  one  circuit  and  applying  both 
currents  through  one  set  of  electrodes.  The  negative  pole  of  the  coil  is  con- 
nected with  the  positive  pole  of  the  galvanic  current,  and  the  electrodes  are 
attached  to  the  unconnected  poles.  A  good  rule  to  follow  in  the  regulation 
of  this  current  is  to  use  the  same  amount  of  galvanic  current  as  we  would 
were  we  using  this  current  alone,  and  then  to  regulate  the  faradic  current 
according  to  the  amount  of  skin  or  muscle  action  that  we  desire  to  produce. 
In  this  combined  current  we  have  a  summation  of  the  exciting  action  of  the 
galvanic  kathode  to  that  of  the  faradic  kathode,  and  thus  the  exciting  action 
of  certain  current  strengths  is  materially  increased. 

This  may  be  the  place  to  speak  of  another  method  of  general  electriza- 
tion which  certainly  has  its  value  and  indications.  I  reier  to  the  hydro- 
electric bath.  According  to  which  current  is  used  we  speak  of  a  faradic,  a 
galvanic,  or  a  galvano-faradic  bath.  Two  forms  of  hydro-electric  baths  may 
be  used,  the  monopolar  and  the  dipolar.     In  the  monopolar  bath  the  tub  is 
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connected  with  one  pole  of  the  battery  directly  if  made  of  metal,  indirectly 
by  means  of  the  water  if  of  wood,  while  the  other  pole  18  attached  to  a 
metal  rod  which  is  suspended  from  above  the  tub ;  the  free  end  of  this  rod 
is  covered  by  a  sponge  or  other  material  for  the  patient  to  take  hold  of. 

If  the  tub  is  of  metal,  care  must  be  taken  by  means  of  a  net  or  other 
arrangement  to  prevent  direct  contact  between  the  body  of  the  patient  and 
the  tub.  This  form  of  bath  is  called  monopolar,  because  the  patient's  body 
is  surrounded  by  water  charged  with  electricity  from  a  single  pole. 

In  the  bipolar  bath,  both  poles  are  placed  in  the  tub,  the  simplest  manner 
being  to  cover  the  metallic  plates,  whicn  constitute  the  electrodes,  with  perfor- 
ated wood  or  hard  rubber,  and  then  to  place  them  in  the  water  at  the  ends  or 
at  the  sides  of  the  tub,  according  to  whether  it  is  desired  to  have  the  current 
traverse  the  bodv  longitudinally  or  transversely.  Very  complicated  and 
expensive  tubs  have  been  constructed  for  the  administration  of  electric 
baths,  but  the  simple  methods  here  described  will  answer  in  all  cases. 

Franklinization.  For  the  application  of  the  static  or  fictional  current, 
the  patient  is  placed  upon  an  isolating  platform  and  the  machine  then  set 
in  motion.  Knowing  which  is  the  positive  and  which  the  negative  pole  ot 
the  machine,  the  negative  terminal  is  to  be  connected  by  means  of  a  metallic 
conductor  with  the  isolating  platform,  and  the  positive  one  is  connected  by 
means  of  a  chain  with  an  insulated  electrode.  The  shape  of  this  electrode 
determines  the  form  of  the  current  obtained,  a  ball  electrode  giving  sparks, 
while  a  crown  or  pointed  electrode  produces  a  spray.  Now  the  terminals  of 
the  machine  which  have  thus  far  oeen  in  contact  are  widely  separated  so 
that  no  spark  passes  between  them,  and  then  the  insulated  electrode  held  by 
the  operator  is  approached  to  the  body  of  the  patient,  whose  clothes  need  not 
have  been  removed. 

In  order  to  diminish  the  action  of  the  current  the  negative  pole,  instead  of 
being  connected  with  the  insulating  platform,  may  be  directly  connected  with 
the  earth  by  means  of  any  water  or  gas-pipe. 

Therapeutically  the  various  currents  may  be  applied  to  the  seat  of-  disease 
if  it  is  desired  to  obtain  a  direct  influence,  and  at  some  distant  point  if  indi- 
rect or  reflex  action  is  desired.  This  desire  to  obtain  a  direct  or  an  indirect 
action  of  the  current  will  not  only  govern  our  choice  of  the  place  of  applica- 
Hon  of  the  electrodes,  but  will  also,  to  a  certain  extent,  determine  the  size  of 
the  electrodes  to  be  used.  Our  choice  of  electrodes  will,  however,  depend  to 
a  greater  extent  upon  the  dosage  (density)  of  the  current  desired.  As 
we  will  show  presently,  the  smaller  the  electrode  the  greater  is  the  den- 
sity of  a  given  current,  and  its  action  is  directly  proportionate  to  its 
density ;  therefore,  in  the  majority  of  instances  one  large  and  one  small 
electrode  are  chosen,  the  latter  being  placed  over  that  part  upon  which  it  is 
desired  to  concentrate  the  action  of  the  current ;  if  a  deeper  lying  organ  is 
to  be  reached  we  must  endeavor  to  include  the  organ  between  tne  electrodes, 
both  of  which  should  be  of  large  size. 

Quite  as  important  as  the  determination  of  the  size  of  the  electrodes  and 
their  place  of  application  is  correct  current  domge. 

A»  regards  dosage,  galvanism  possesses  a  distinct  advantage  over  the  other 
forms  of  current,  since  we  are  able  by  means  of  the  absolute  galvanometer, 
and  by  attention  to  the  size  of  the  electrodes,  to  regulate  precincly  the  strength 
and  the  densitv  of  the  current.  The  regulation  of  both  strength  and  density 
of  current  is  the  fundamental  factor  of  the  dosage  of  electricity. 

The  size  of  the  electrode  determines  the  density  of  the  current ;  therefore, 
to  s|)eak  of  current  strength  without  giving  the  size  of  the  electrodes  em- 
ployed has  no  value  whatever,  as  a  current  of  10  milliamperes  strength 
passed  through  an  electrode  of  large  surface  is  a  weak  current,  whereas  the 
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same  strength  of  current  passed  through  a  small  electrode  may  be  very 
strong.  In  noting  the  strength  and  density  of  a  given  current  it  is  well  to 
make  use  of  some  practical  formula  which  may  be  universally  understood. 

As  current  density  is  equal  to  the  strength  of  the  current  divided  by  the 
diameter  of  the  electrodes,  we  can  describe  the  density  by  a  fraction  whose 
numerator  is  expressed  by  milliamp^res  and  whose  denominator  gives  us  the 
size  of  the  exciting  electrode. 

If  round  electrodes  are  used  it  is  convenient  to  follow  the  advice  of  Stint- 
zing  and  note  their  diameter,  while  in  the  case  of  rectangular  electrodes  the 
two  side-lengths  are  to  be  mentioned.  If  then  we  desire  to  express  that  in 
a  given  case  a  current  of  6  milliampdres  has  been  applied  through  an  excit- 
ing electrode,  12x6  c.cm.  in  size,  the  formula  employed  would  be  D  =  -—   - 

If  to  this  the  length  of  application  is  added,  then  every  person  will  know 
precisely  how  much  current  the  patient  has  received. 

Being  able  to  accurately  determine  the  density  of  the  current  which  is 
being  administered,  it  might  properly  be  asked  what  current  density  should 
be  used  in  the  treatment  of  disease  ?  This  is  dependent  upon  so  many  vary- 
in^factors  that  no  definite  answer  can  be  given. 

For  general  use  a  density  of  -j^  to  ^>^  (15  to  20  square  centimetres  of 
electrode  for  each  milliamp^re  of  current)  appears  to  be  about  correct,  but 
currents  of  less  or  more  density  may  naturally  be  indicated  in  individual 
cases.  In  galvanization  of  the  brain  the  density  should  not  be  more  than 
j^,  and  in  subaural  galvanization  not  more  than  A  to  ^. 

An  attempt  has  been  made  to  introduce  infinitesimal  doses  in  electrotherapy. 

as    '  -  to  — !-,  in  the  treatment  of  peripheral  paralysis,  but  proofs  of  such 
50  50 

efficacy  are  totally  insufficient  to  convince  any  but  a  strongly  partisan  ob- 
server. 

The  dosage  of  the  current  should  be  regulated  in  every  galvanic  appli- 
cation. 

No  absolute  measure  exists  for  the  strength  of  the  faradic  current,  and  no 
practical  apparatus  for  measuring  it  has  yet  been  invented.  All  that  we 
can  do  is  to  give  the  distance  to  which  the  secondary  coil  has  been  drawn 
out,  and  even  then  the  results  obtained  from  each  coil  are  only  comparable 
among  themselves,  as  the  length  and  thickness  of  the  wire  with  which  the 
coils  are  wound  influence  the  action  of  current.  We  are  thus  enabled  to 
speak  of  the  strength  of  an  induced  current  only  in  very  vague  terms,  re- 
rerring  to  it  as  weak,  medium,  or  strong. 

The  dosage  of  static  electricity  is  even  a  more  difficult  matter  than  that 
of  the  faradic,  for,  although  we  can  recognize  the  tension  of  a  current  from 
the  size  of  the  spark,  there  is  no  practical  way  of  estimating  its  strength 
(intensity.) 

Other  factors  besides  dosage  must,  of  course,  also  receive  consideration  in 
electrotherapy.  The  choice  of  the  proper  current,  the  number  of  applica- 
tions, as  well  as  their  duration,  are  important  questions,  which,  however,  can 
be  specifically  settled  only  for  each  individual  case. 

The  choice  of  the  proper  current  is  not  always  easy,  and  frequently  cannot 
be  determined.  In  such  case  the  selection  will,  to  a  great  extent,  have  to  be 
made  empirically. 

The  duration  of  each  application  has  been  shortened  with  the  introduc- 
tion of  the  galvanic  current  into  therapeutics  ;  formerly  applications  lasting 
from  a  half  to  one  hour  were  recommended,  but  to-ilay  the  consensus  of 
opinion  tends  toward  the  opposite  direction  ;  applications  to  a  single  part  are 
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to  occupy  from  one  to  ten  minutes,  while  generally  an  entire  treatment,  em- 
bracing the  application  to  various  parts,  should  not  exceed  fifteen  to  twenty 
minutes. 

The  frequency  of  applications  to  be  made  will  depend  upon  the  character 
of  the  disease  to  be  treated.  Chronic  cases  will  require  treatment  once  or 
twice  a  week,  while  acute  cases  should  be  treated  daily,  or  under  exceptional 
circumstances  even  twice  daily. 


PRACTICAL  POINTS  FOR  THE  APPLICATION  OF 

ELECTRICITY. 

In  addition  to  the  necessary  knowledge  of  the  technique  of  electrical  ap- 
plication, of  the  physics  of  electricity  and  of  the  anatomical  relationship  of 
the  underlying  parts  to  the  surface  of  the  body,  every  electrotherapist  should 
be  the  possessor  of  an  ample  instrumentarium,  and  should  always  be  sure 
that  this  apparatus  is  in  thoroughly  good  working  order.  The  necessary 
apparatus  consists  of: 

1.  An  induction  coil. 

2.  A  galvanic  battery  of  sufficient  electromotive  force  fat  least  thirty 
cells),  which  is  supplied  with  (a)  a  selector  and  (6)  a  pole-changer. 

3.  A  rheostat. 

4.  A  milliamp^remeter. 

5.  Electrodes  of  a  certain  known  surface. 

6.  Conducting  cords. 

7.  An  interrupting  handle. 

The  certainty  that  the  apparatus  to  be  used  is  in  good  condition  should  be 
the  first  rule  for  every  electro-therapeutical  application.  Everything  should 
be  carefully  inspected  each  time  it  is  used,  and  we  must  be  sure  that  the 
current  is  turned  off  before  the  electrodes  are  applied  to  the  body.  The 
causation  of  pain,  unnecessary  excitation,  current  interruptions,  or  voltaic 
alternatives  are  to  be  studiously  avoided.  The  electrodes  must  be  thoroughly 
moistened,  steadily  and  quickly  applied,  and  the  current  very  gradually 
introduced  and  removed.  It  is  best  to  increase  and  decrease  the  strength  of 
the  current  by  means  of  the  rheostat,  and  during  the  entire  application  the 
needle  of  the  railliamp^reraeter  should  be  careftilly  watched.  The  electrodes 
should  be  applied  and  removed  only  when  the  needle  of  the  galvanometer 
indicates  the  absence  of  all  current ;  one  hand  of  the  operator  should  alwavs 
be  upon  the  excitation  electrode  and  the  other  upon  the  rheostat,  the  indif- 
ferent electrode  having  been  given  to  the  patient  to  hold,  or,  better  still, 
fastened  by  means  of  any  mechanical  contrivance.  In  no  other  way  can 
changes  in  the  density  of  the  current,  especially  in  labile  applications,  where 
the  resistance  varies  in  the  different  parts  over  which  the  electrode  is  applied, 
be  controlled.  This  gradual  introduction  and  removal  of  the  galvanic  cur- 
rent is  perhaps  the  most  important  point  in  the  technique  of  its  application, 
and  I  will  even  go  so  far  as  to  say  tnat  he  who  ha.s  not  completely  mastered 
these  procedures  should  not  be  intrusted  with  the  application  of  galvanism. 
In  electrotherapy  every  success  depends  upon  the  method  and  the  manner  in 
which  the  current  is  employed,  and  attention  must  be  paid  to  a  great  many 
details  which  can  be  most  surely  and  quickly  mastered  by  personal  expe- 
rience. Applications  to  one^s  own  body  will  nuickly  bring  to  light  any 
defects  which  may  exist  in  the  apparatus,  and  will  give  a  better  knowledge 
of  the  variations  of  sensibility  in  the  different  parts  of  the  body,  of  the 
situation  of  the  motor  points,  of  the  amount  of  moisture  and  pressure  to  be 
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used,  and  of  the  current  action  and  current  strength,  than  hours  spent  in 
the  study  of  these  questions. 

In  all  applications  it  should  never  be  forgotten  that  harm  may  be  done  by 
the  use  of  electricity.  Not  alone  that  its  employment  is  often  positively  con- 
traindicated,  or  that  dizziness,  flashes  of  light,  buzzing  in  the  ears,  cough, 
vomiting,  drowsiness,  and  other  occurrences  due  to  faulty  method,  may  be 
produced,  but  certain  persons  appear  to  have  an  idiosyncrasy  against  the  use 
of  electricity  in  whatsoever  form  it  may  be  applied.  Such  persons  react 
badly  to  even  a  minimum  amount  of  current;  another  class  of  patients 
always  react  badly  when  the  negative  pole  is  applied  to  the  head.  This  fact 
mav  be  noted,  not  only  in  the  use  of  tne  galvanic  current,  but  also  in  appli- 
cations of  static  electricity.  Here  a  negative  charge  of  the  body  will  pro- 
duce restlessness  and  disagreeable  sensations,  while  a  positive  charge  will 
calm  and  soothe  them.  This  purely  clinical  experience  has  its  analogue  in 
the  action  of  the  constant  current  upon  certain  lower  animal  Telectrotopism). 
Finally,  it  will  be  found  that  many  hypochondriacs,  neurastnenics,  tremors 
of  certain  kinds,  and  vertigoes  are  badly  influenced  by  electricity  in  any  form. 

A  certain  definite  plan  of  treatment  should  be  mapped  out  for  each  case 
and  given  a  fair  trial ;  if  the  results  are  unsatisfactory  other  methods  may 
be  employed,  but  a  certain  method  should  be  adhered  to  for  a  length  of  time 
at  least  sufficient  to  clearly  demonstrate  its  efficacy  or  uselessness. 


THE  THERAPEUTIC  USB  OF  ELECTRICITY  IN  DISEASES 
OF  THE  CENTRAL  NERVOUS  SYSTEM. 

There  can  be  no  doubt  that  we  are  able  to  reach  the  brain,  and  perhaps 
also  the  spinal  cord,  by  electric  currents,  notwithstanding  their  bony  capsules ; 
but  whetner  the  current  is  able  to  influence  processes  of  disease  in  these  parts 
is  a  question  which  is  open  to  considerable  aiscussion.  It  has  been  assumed 
that  nerve  elements  which  for  one  reason  or  another  were  in  a  process  of 
atrophy  could,  by  means  of  electric  excitation,  be  incited  to  regeneration,  or 
at  any  rate  arrested  in  their  further  degeneration,  and  that  excitation  of  the 
trophic  centres  would  here  produce  an  increased  development  and  thus  exert 
an  influence  over  those  parts  of  the  nervous  system  which  were  still  unaf- 
fected by  the  disease.  Also,  it  was  thought  that  the  galvanic  current  could 
produce  vasomotor  changes,  which,  in  their  turn,  would  promote  retrogression 
of  the  pathological  process  (absorption  of  exudations,  new  growths,  etc.). 

That  we  have  in  the  galvanic  current  a  means  by  which  changes  in  the 
circulation  of  the  blood  in  the  brain  can  be  affected  may  be  experimentally 
demonstrated  by  ophthalmoscopic  examination  of  the  retina. 

The  normal  functioning  of  the  central  nervous  system  depends  to  a  great 
degree  upon  a  well-regulated  circulation ;  disorder  of  the  circulation  will,  if 
temporary,  produce  functional  disturbances ;  if  repeated  or  constant,  it  seems 
probable  that  ])ernianent  changes,  degenerations,  may  result.  Under  these 
circumstances  it  cannot  be  denied  that,  possessing  in  electricity  a  remedy 
which  can  influence  the  circulation  in  the  central  nervous  system,  we  are 
warranted  in  making  use  of  this  agent  in  the  treatment  of  certain  diseases  of 
these  parts. 

It  is,  however,  improbable  that  any  direct  mfluence  can  be  exerted  upon 
the  ganglion  cells  by  means  of  the  electric  current,  and  thus  far  no  proof  of 
any  kind  has  been  furnished  that  such  a  specific  action  exists.  Under  these 
circumstance^s,  we  would  hardly  expect  to  obtain  any  beneficial  results  in  a 
large  number  of  diseases  of  the  brain  and  spinal  cord.     Clinically,  this  as- 


NEURO-ELECTROTHERAPEUTICS.  1015 

sumption  is  fully  corroborated,  for  all  organic  diseases  of  the  nervous  system 
in  which  the  motor  cells  are  primarily  affected  can  in  no  way  be  permanently 
influenced  by  electrical  treatment.  At  the  same  time,  not  all  the  symptoms 
occurring  in  such  disease  are  due  to  the  organic  changes  in  the  ganglia. 
Symptoms  must  be  produced  by  the  functional  disturbances  which  precede 
the  organic  changes,  and  that  these  early  disorders  may  be  indirectly  in- 
fluence and  beneficially  stimulated  by  acting  upon  their  blood-supply  can- 
not be  denied. 

In  electrization  of  the  brain  stabile  galvanization  is  used ;  medium-sized  or 
large  electrodes  should  be  employed,  and  so  placed  as  to  obtain  the  greatest 
density  of  current  over  the  diseased  focus.  The  currents  should  be  weak, 
from  one  to  five  milliamp^res,  and  the  duration  short,  two  to  five  minutes. 
If  the  brain  is  to  be  traversed  by  the  current  longitudinally,  a  large  flexible 
electrode  is  to  placed  upon  the  forehead  and  a  smaller  one  on  the  occipital 
region ;  if  transverse  electrization  is  desired,  a  medium  or  large  electrode  is 
applied  to  each  mastoid  region. 

Considering  the  progress  made  by  neuropathologists  in  topical  brain  diag- 
nosis, it  would  not  seem  impracticable  to  endeavor  to  localize  the  action  of 
the  current  to  the  actual  seat  of  disease.  For  this  purpose  a  small  electrode 
is  to  placed  over  the  locvs  morbif  and  the  other  large  electrode  on  the  oppo- 
site side  of  the  head  or  neck.  It  is  as  yet  entirely  impossible  to  determme 
with  intact  skull  which  parts  of  the  brain  in  particular  are  traversed  by  the 
current,  so  that  this  method  should  still  be  received  with  a  certain  amount  of 
reserve. 

In  addition  to  the  direct  electrization  of  the  brain,  great  importance  has 
been  attached  in  the  treatment  of  diseases  of  this  organ  by  prominent  elec- 
trotherapists  to  subaural  galvanization  ;  this  has  already  been  described. 

The  electrical  treatment  of  cerebral  hemorrhage  and  its  dependent  disorders 
consists  chiefly  of  galvanization  of  the  brain  and  faradization  or  galvano- 
faradization  of  the  paralyzed  muscles.  Considering  the  freouency  of  cere- 
bral hemorrhage  ana  the  prolonged  disability  due  to  the  resultant  paralysis, 
it  is  important  to  know  when  to  begin  electrical  treatment,  and  to  appreciate 
how  far  any  result  may  be  expected  from  such  applications. 

It  should  be  self-evident,  and  not  require  special  mention,  that  the  use  of 
electricity  during  the  apoplectic  attack  is  absolutely  contraindicated.  There 
seems  to  be  a  general  agreement  that  in  these  cases  electricity  should  not  be 
used  earlier  than  four  to  six  weeks  after  the  attack.  This  is  certainly  proper, 
for  nothing  is  to  be  gained  by  its  earlier  use,  and  harm  may  be  done.  The 
manner  of  applying  the  current  is  that  already  described  ;  each  application 
should  be  short,  and  attention  should  be  called  before  the  treatment  is  begun 
to  the  possible  occurrence  of  dizziness,  nausea,  and  headache,  so  that  the 
patient  experience  no  alarm  should  they  occur.  The  treatment  is  to  be 
repeated  every  second  day,  and  continued  for  about  a  month.  If  any  ill 
effects  of  an  alarming  nature  are  observed,  the  direct  treatment  of  the  brain 
should  be  at  once  discontinued.  The  occurrence  of  laie  rigidity ,  of  cedema  of 
the  extremities,  of  glossy  skin,  or  joint  affections,  cannot  be  prevented,  nor- 
once  present  can  they  be  benefited  W  the  use  of  electricity. 

Aphasia  may  be  treated  by  localized  galvanization,  the  anode  being  placed 
upon  the  previously  shaved  scalp  over  the  left  lower  frontal  or  first  temporal 
convolution,  and  the  kathode  on  the  nape  of  the  neck. 

The  treatment  of  the  paralyzed  limbs  must  not  be  neglected.  Labile  ap- 
plications of  the  kathode,  the  anode  being  placed  on  some  indifferent  point, 
or  faradization  of  the  nerves  and  muscles  are  here  indicated. 

In  abscesses  of  the  brain  valuable  time  may  be  lost  by  electrical  treatment, 
as  nothing  but  harm  can  result  from  its  use ;  tumors^  inflammatory  brain  dis- 
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used,  and  of  the  current  action  and  current  strength,  than  hours  spent  in 
the  study  of  these  questions. 

In  all  applications  it  should  never  be  forgotten  that  harm  may  be  done  by 
the  use  of  electricity.  Not  alone  that  its  employment  is  often  positively  con- 
traindicated,  or  that  dizziness,  flashes  of  light,  buzzing  in  the  ears,  cough, 
vomiting,  drowsiness,  and  other  occurrences  due  to  faulty  method,  may  be 
produced,  but  certain  persons  appear  to  have  an  idiosyncrasy  against  the  use 
of  electricity  in  whatsoever  form  it  may  be  applied.  Such  persons  react 
badly  to  even  a  minimum  amount  of  current;  another  class  of  patients 
always  react  badly  when  the  negative  pole  is  applied  to  the  head.  This  fact 
mav  be  noted,  not  onlv  in  the  use  of  tne  galvanic  current,  but  also  in  appli- 
cations of  static  electncity.  Here  a  negative  charge  of  the  body  will  pro- 
duce restlessness  and  disagreeable  sensations,  while  a  positive  charge  will 
calm  and  soothe  them.  This  purely  clinical  experience  has  its  analogue  in 
the  action  of  the  constant  current  upon  certain  lower  animal  Telectrotopism). 
Finally,  it  will  be  found  that  many  hypochondriacs,  neurastnenics,  tremors 
of  certain  kinds,  and  vertigoes  are  badly  mfluenced  by  electricity  in  any  form, 

A  certain  definite  plan  of  treatment  should  be  mapped  out  for  each  case 
and  given  a  fair  trial ;  if  the  results  are  unsatisfactory  other  methods  may 
be  employed,  but  a  certain  method  should  be  adhered  to  for  a  length  of  time 
at  least  sufficient  to  clearly  demonstrate  its  efficacy  or  uselessness. 


THE  THERAPEUTIC  USE  OF  ELECTRICITY  IN  DISEASES 
OF  THE  CENTRAL  NERVOUS  SYSTEM. 

There  can  be  no  doubt  that  we  are  able  to  reach  the  brain,  and  perhaps 
also  the  spinal  cord,  by  electric  currents,  notwithstanding  their  bony  capsules ; 
but  whetner  the  current  is  able  to  influence  processes  of  disease  in  these  parts 
is  a  question  which  is  open  to  considerable  aiscussion.  It  has  been  assumed 
that  nerve  elements  which  for  one  reason  or  another  were  in  a  process  of 
atrophy  could,  by  means  of  electric  excitation,  be  incited  to  regeneration,  or 
at  any  rate  arrested  in  their  further  degeneration,  and  that  excitation  of  the 
trophic  centres  would  here  produce  an  increased  development  and  thus  exert 
an  influence  over  those  parts  of  the  nervous  system  which  were  still  unaf- 
fected by  the  disease.  Also,  it  was  thought  that  the  galvanic  current  could 
produce  vasomotor  changes,  which,  in  their  turn,  would  promote  retrogression 
of  the  pathological  process  (absorption  of  exudations,  new  growths,  etc.). 

That  we  have  in  the  galvanic  current  a  means  by  which  changes  in  the 
circulation  of  the  blood  in  the  brain  can  be  affected  may  be  experimentally 
demonstrated  by  ophthalmoscopic  examination  of  the  retina. 

The  normal  functioning  of  the  central  nervous  system  depends  to  a  great 
degree  upon  a  well-regulated  circulation  ;  disorder  of  the  circulation  will,  if 
temporary,  produce  functional  disturbances ;  if  repeated  or  constant,  it  seems 
probable  that  permanent  changes,  degenerations,  may  result.  Under  these 
circumstances  it  cannot  be  denied  that,  possessing  in  electricity  a  remedy 
which  can  influence  the  circulation  in  the  central  nervous  system,  we  are 
warranted  in  making  use  of  this  agent  in  the  treatment  of  certain  diseases  of 
these  parts. 

It  is,  however,  improbable  that  any  direct  influence  can  be  exerted  upon 
the  ganglion  cells  by  means  of  the  electric  current,  and  thus  far  no  proof  of 
any  kind  has  been  furnished  that  such  a  specific  action  exists.  Under  these 
circumstances,  we  would  hardly  expect  to  obtain  any  beneficial  results  in  a 
large  number  of  diseases  of  the  brain  and  spinal  cord.     Clinically,  this  as- 
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sumption  is  fully  corroborated,  for  all  organic  diseases  of  the  nervous  system 
in  which  the  motor  cells  are  primarily  a&cted  can  in  no  way  be  permanently 
influenced  by  electrical  treatment.  At  the  same  time,  not  all  the  symptoms 
occurring  in  such  disease  are  due  to  the  organic  changes  in  the  ganglia. 
Symptoms  must  be  produced  by  the  functional  disturbances  which  precede 
the  organic  changes,  and  that  these  early  disorders  may  be  indirectly  in- 
fluenced and  beneficially  stimulated  by  acting  upon  their  blood-supply  can- 
not be  denied. 

In  electrization  of  the  brain  stabile  galvanization  is  used ;  medium-sized  or 
large  electrodes  should  be  employed,  and  so  placed  as  to  obtain  the  greatest 
density  of  current  over  the  diseased  focus.  The  currents  should  be  weak, 
from  one  to  five  milliamp^res,  and  the  duration  short,  two  to  five  minutes. 
If  the  brain  is  to  be  traversed  by  the  current  longitudinally,  a  large  flexible 
electrode  is  to  placed  upon  the  forehead  and  a  smaller  one  on  the  occipital 
region ;  if  transverse  electrization  is  desired,  a  medium  or  large  electrode  is 
applied  to  each  mastoid  region. 

(Considering  the  progress  made  by  neuropathologists  in  topical  brain  diag- 
nosis, it  would  not  seem  impracticable  to  endeavor  to  localize  the  action  of 
the  current  to  the  actual  seat  of  disease.  For  this  purpose  a  small  electrode 
is  to  placed  over  the  locus  morbi,  and  the  other  large  electrode  on  the  oppo- 
site side  of  the  head  or  neck.  It  is  as  yet  entirely  impossible  to  determine 
with  intact  skull  which  parts  of  the  brain  in  particular  are  traversed  by  the 
current,  so  that  this  method  should  still  be  received  with  a  certain  amount  of 
reserve. 

In  addition  to  the  direct  electrization  of  the  brain,  great  importance  has 
been  attached  in  the  treatment  of  diseases  of  this  organ  by  prominent  elec- 
trotherapists  to  subaural  galvanization ;  this  has  already  been  described. 

The  electrical  treatment  of  cerebral  heniorrhage  and  its  dependent  disorders 
consists  chiefly  of  galvanization  of  the  brain  and  faradization  or  galvano- 
faradizatiou  of  the  paralyzed  muscles.  Considering  the  freouency  of  cere- 
bral hemorrhage  ana  the  prolonged  disability  due  to  the  resultant  paralysis, 
it  is  important  to  know  when  to  begin  electrical  treatment,  and  to  appj^eciate 
how  far  any  result  may  be  expected  from  such  applications. 

It  should  be  self-evident,  and  not  require  special  mention,  that  the  use  of 
electricity  during  the  apoplectic  attack  is  absolutely  contraindicated.  There 
seems  to  be  a  general  agreement  that  in  these  cases  electricity  should  not  be 
used  earlier  than  four  to  six  weeks  after  the  attack.  This  is  certainly  proper, 
for  nothing  is  to  be  gained  by  its  earlier  use,  and  harm  may  be  done.  The 
manner  of  applying  the  current  is  that  already  described  ;  each  application 
should  be  short,  and  attention  should  be  called  before  the  treatment  is  begun 
to  the  possible  occurrence  of  dizziness,  nausea,  and  headache,  so  that  the 
patient  experience  no  alarm  should  they  occur.  The  treatment  is  to  be 
repeated  every  second  day,  and  continued  for  about  a  month.  If  any  ill 
enects  of  an  alarming  nature  are  observed,  the  direct  treatment  of  the  brain 
should  be  at  once  discontinued.  The  occurrence  of  late  rigidity,  of  wdema  of 
the  extremities,  of  glossy  skin,  or  joint  affections,  cannot  be  prevented,  nor- 
once  present  can  they  be  benefited  oy  the  use  of  electricity. 

Aphasia  may  be  treated  by  localized  galvanization,  the  anode  being  placed 
upon  the  previously  shaved  scalp  over  the  left  lower  frontal  or  first  temporal 
convolution,  and  the  kathode  on  the  nape  of  the  neck. 

The  treatment  of  the  paralyzed  limbs  must  not  be  neglected.  Labile  ap- 
plications of  the  kathode,  the  anode  being  placed  on  some  indifferent  point, 
or  faradization  of  the  nerves  and  muscles  are  here  indicated. 

In  abscesses  of  the  brain  valuable  time  may  be  lost  by  electrical  treatment, 
as  nothing  but  harm  can  result  from  its  use;  tumors,  inflammatory  brain  dis- 
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orders  not  ending  in  suppuration,  the  cerebral  pahies  of  childhood^  the  athe- 
toeic  movements  resulting  therefrom,  hardly  deserve  to  be  considered  as  sub- 
jects for  electrical  treatment.  Also,  in  mental  diseases,  we  would  hardly  expect 
to  attain  beneficial  results  from  any  known  electro-therapeutic  procedure,  nor 
should  we  forget  that  fresh  delusions  may  easily  be  implanted  upon  such  a 
psychically  disordered  brain. 

In  certain  conditions  of  stupor,  however,  energetic  use  of  the  faradic  brush, 
excitations  of  the  skin  by  the  static  spark,  often  by  their  reflex  modification 
of  the  cerebral  circulations,  produce  a  decided  improvement  in  the  mental 
condition  of  the  patient. 

The  spinal  cord  may  be  treated  electrically  in  a  direct  and  an  indirect 
manner.  For  direct  electrization  of  the  cord  the  galvanic  current  alone  is 
available,  and,  even  with  this,  it  is  a  question  whether  we  are  able  to  reach 
the  spinal  cord  through  its  bony  envelope ;  certainly  actual  proof  of  such 
a  possibility  does  not  exist ;  clinically,  however,  we  do  see  an  improvement 
in  certain  symptoms  follow  the  application  of  galvanism  to  the  cora,  so  that, 
inasmuch  as  no  harm  can  be  caused  by  such  treatment,  it  is  our  duty  to  make 
use  of  it  in  this  class  of  diseases  which  in  general  is  so  barren  of  therapeutic 
results. 

The  current  is  to  be  applied  with  large  electrodes,  and  the  labile  method 
used  if  the  entire  length  of  the  cord  is  to  be  influenced,  the  stabile  method 
if  it  is  desired  to  act  upon  any  particular  segment.  Under  all  circumstances, 
on  account  of  the  deep  situation  of  the  cord,  strong  currents  must  be  em- 
ployed. 

In  affections  of  the  conduding  tracts,  whether  primary  or  secondary,  one 
pole  may  be  placed  upon  the  sternum  and  the  other  successively  passed  over 
all  the  parts  of  the  spinal  column,  or  the  stabile  method  may  be  made  use  of 
by  placing  one  pole  on  the  cervical  and  the  other  on  the  lumbar  region. 

In  any  transverse  focal  affection  or  disorder  at  a  certain  level  of  the  cord 
we  should  attempt  to  directly  transverse  the  focus  with  the  current  by  placing 
a  large  electrode  on  the  spine  over  the  diseased  segment,  and  the  other  elec- 
trode upon  the  ventral  surface  of  the  body,  so  that  the  affected  part  lies  in 
a  direct  line  between  the  two  electrodes.  As  a  matter  of  general  agreement 
it  is  well  to  use  the  anode  only  in  irritable  conditions  and  the  kathode  in 
atonic  ones,  as  the  active  pole. 

Besides  this  direct  electrization  of  the  cord,  we  may  also  act  upon  it  in- 
directly by  means  of  peripheral  faradization.  Here  either  the  skin  over  the 
spinal  column  may  be  faradized  with  a  dry  electrode  or  with  a  wire  brush, 
or  the  skin  of  the  extremities  thus  treated  until  a  marked  reddening  of  the 
surface  takes  place. 

HeynorrhagcA  into  the  t^inal  cord  are  of  so  little  practical  importance  on 
account  of  their  rare  occurrence  that  only  a  few  words  need  be  said  about 
their  electrical  treatment.  If  it  is  admitted  that  the  cord  can  be  reached  by 
the  current,  and  provided  that  we  can  localize  the  seat  of  the  hemorrhage, 
there  is  no  reason  why  resorption  of  the  clot  and  nutritional  changes  may 
not  be  effected  through  galvanization. 

As  inflammatory  processes  of  the  cord  those  disorders  are  here  to  be  con- 
sidered in  which  there  is  a  destruction  of  nerve  elements  and  a  secondary' 
increase  of  connective  tissue,  involving  the  gray  as  well  as  the  white  sub- 
stance of  the  cord  and  not  confined  to  any  system  of  fibres.  They  may  be 
summed  up  under  the  generic  name  of  myelitis.  Only  in  the  chronic  forms 
is  any  hope  of  eleetrotherapeutical  success  warranted,  and  even  here  the 
prognosis  will  naturally  vary  according  to  the  special  characteristics  of  each 
individual  ca.se.  The  prime  indication  in  the  electrical  treatment  of  chronic 
myelitis  is  the  localization  of  the  lesion  ;  this  having  been  accomplished,  the 
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cord  is  to  be  treated  in  the  manner  already  described.  The  results  of  the 
cord  disease,  the  paralyses  of  the  extremities,  the  disturbances  of  bladder 
will  have  to  be  treated  symptomatically.  For  the  former  galvanization  of 
the  nerves  and  muscles  is  to  be  combined  with  the  galvanization  of  the 
lesion  ;  for  the  latter  affection  the  method  employed  is  to  apply  the  anode  to 
the  lumbar  enlargement,  the  kathode  over  the  bladder,  and  to  allow  a  current 
of  medium  strength  to  pass  for  several  minutes.  Voltaic  alternatives  may 
then  be  used,  and  if  necessary  intra- vesical  applications  or  excitations  of  the 
sphincter  of  the  bladder,  according  to  whether  the  condition  here  is  one  of 
spasm  or  of  paralysis.  If  intra-urethral  or  intra-vesical  applications  are  to 
OQ  made,  the  strictest  antiseptic  methods  must  be  employed.  Faradization 
may  also  be  used  either  externally  or  internally.  The  results  attained  by  the 
use  of  electricity  alone  are  usually  not  of  a  satisfactory  nature. 

In  poliomyelitis  anterior  acuta  the  treatment  should  be  directed  to  the  spinal 
cord  m  the  manner  described  according  to  the  seat  of  the  lesion  and  also  to  the 
d^enerated  muscles.  The  latter  is  the  most  important,  and  should  be  care- 
fiifly  and  energetically  carried  out  and  continued  for  a  year  or  even  more, 
from  the  onset  of  the  disease,  if  there  is  the  slightest  evidence  of  improve- 
ment. 

Even  later  it  \a  of  advantage  to  institute  a  fresh  course  of  treatment  cover- 
ing a  period  of  from  eight  to  ten  weeks,  twice  or  three  times  a  year.  In 
cases  which  have  apparently  come  to  a  standstill,  an  improvement  will  fre- 
quently be  noted  after  each  course  of  treatment.  A  large  electrode  is  to  be 
applied  over  the  diseased  portion  of  the  cord,  and  with  a  medium-sized  ex- 
citm^  electrode  all  the  affected  muscles  are  to  be  made  to  contract.  The 
skin  IS  to  be  markedly  irritated  during  this  procedure,  as  we  thus  obtain  a 
reflex  action  upon  the  cord.  The  galvano-faradic  current  here  merits  the 
preference,  but  the  induced  current  alone  may  be  employed.  A  thorough 
electro-massage  of  the  muscles  is  also  of  advantage.  Daily  applications  of 
from  five  to  ten  minutes'  duration  are  indicated ;  electricity  should  here  not 
be  used  to  the  exclusion  of  other  methods,  as  a  great  deal  can  be  done  for 
these  children  in  other  ways  with  energy  and  perseverance. 

Subacute  and  chronic  poliommlitU,  whether  occurring  in  children  or  in 
adults,  should  be  treated  upon  the  same  principles.  Here  it  is  again  neces- 
sary to  emphasize  the  fact  that  improvements  and  recoveries  of  the  lost  ftmc- 
tions  may  occur  after  the  lapse  of  a  very  long  period  of  time,  so  that  it  is 
essential  to  keep  up  the  nutrition  of  the  muscles  and  to  persevere  in  the 
electrical  treatment  for  many  months.  The  treatment  should  be  begun  as 
early  as  possible,  but  of  course  not  until  all  general  symptoms  have  passed 
awav. 

In  prog  remove  muscular  atrophy  the  treatment  is  to  be  carried  out  in  much 
the  same  manner  as  in  poliomyelitis,  galvanization  of  the  cord  and  strong 
galvanic  faradization  of  the  affected  muscles;  the  results  of  electrical  appli- 
cations are  decidedly  unsatisfactory  in  this  affection,  and,  while  it  will  rarely 
be  possible  to  forego  the  use  of  this  remedy  at  some  period  of  the  disoiuse,  it  is 
well  to  be  perfectly  frank  with  ourselves  and  to  acknowledge  the  futility  of 
such  treatment. 

The  same  may  be  said  of  other  more  systematized  diseases  of  the  spinal 
cord.  In  spastic  spinal  paralysis,  ataxic  paraplerfia,  and  amyotrophic  lateral 
sclerosis,  electricity  can  only  serve  as  a  means  for  keeping  up  the  hopes  of 
the  patient. 

In  the  treatment  of  locomotor  ataxia  (tabes  dorsalis)  elet'tricity  still  oc- 
cupies an  important  position  in  the  opinion  of  many  prominent  neurologists. 
Undoubtedly  a  laree  number  of  the  indisputable  improvements  in  some  of 
the  symptoms  which  occur  soon  after  the  beginning  of  electrical  treatment 


1018  NERVOUS  DISEASES  AND  THEIR  TREATMENT. 

in  cases  of  tabes  are  dependent  upon  psychic  influences,  but  the  fact  that 
certain  other  symptoms  are  always  improved  in  the  same  sequence  goes  far 
to  sustain  the  supposition  that  electricity  possesses  a  specific  influence  upon 
them.  If  we  consider  that  the  anatomical  changes  in  tabes  are  not  limited 
to  the  spinal  cord,  but  that  the  peripheral  sensory  nerves  are  usually  invaded 
by  the  degenerative  process,  and  in  many  cases  are  the  primary  seat  of  dis- 
ease, it  is  evident  that  taken  very  early  such  cases  must  be  susceptible  of 
cure  or  of  arrest. 

It  is  all  a  question  of  early  diagnosis,  and  how  early  the  diagnosis  of  tabes 
can  be  made  with  certainty  is  a  point  which  can  hardly  be  decided.  That 
the  tabic  process  cannot  be  influenced  by  electricity  after  the  gross  anatomi- 
cal changes,  which  we  are  accustomed  to  find  in  the  cord,  have  taken  place, 
is  certain,  and  it  seems  probable  that  all  improvements  which  may  occur 
after  the  earliest  initial  stage  has  passed  occur  in  the  natural  course  of  the 
disease,  and  are  not  due  to  any  remedy  which  may  have  been  employed. 
Unfortunately  tabic  patients  are  subjected  to  electrical  treatment  only  after 
a  great  deal  of  valuable  time  has  been  lost  bv  attempts  to  influence  the 
disease  through  internal  medication.  Electricity  should  be  used  in  the 
very  early  stages  and  not  as  a  last  resort ;  then  and  then  only  can  its 
proper  remedied  position  in  this  disease  be  ascertained.  It  is  my  personal 
opinion,  gained  of  course  only  by  clinical  observation,  that  cases  show- 
ing sensory  disturbances,  transitory  attacks  of  diplopia,  which  on  this  ac- 
count were  diagnosticated  as  tabes  incipiens,  have  been  prevented  from 
growing  worse  through  systematic  and  prolonged  courses  of  electrical  treat- 
ment. 

The  treatment  in  the  early  stages  should  be  directed  to  the  peripheral 
parts.  General  galvano-faradization  of  the  skin,  muscles,  and  nerves  of  the 
entire  body,  with  the  exception  of  neck,  head,  and  face,  is  here  indicated. 
Such  daily  applications,  covering  a  period  of  four  to  six  weeks,  are  oft«n 
followed  by  the  most  satisfactory  results.  Should  this  not  be  the  case,  or 
should  the  patients  be  first  seen  after  symptoms  of  anatomical  cord  changes 
have  presented  themselves,  then  the  direct  galvanization  of  the  cord  is  to  be 
employed  in  addition  to  general  farado-cutaneous  brushing.  In  the  ftilly 
developed  stage  of  the  disease  electricity  in  any  form  is  useless. 

There  can  only  be  one  opinion  concerning  the  action  of  electricity  upon 
diseases  of  the  peripheral  nerves,  motor  as  well  as  sensory,  and  that  is  tnat 
such  treatment  is  frequently  followed  by  good  results.  This  statement  can 
hardly  be  disputed  by  the  most  intense  suggestionist,  as  it  allows  amply  for, 
the  natural  tendency  to  recovery  as  well  as  for  any  effect  which  the  patients 
psychic  state  may  have  upon  the  acceleration  of  such  recovery. 

Disorders  of  the  motor  nerves  may  be  divided  into  two  kinds,  the  paralytic 
and  the  spasmodic.  While  practically  the  benefits  derived  from  the  use  of 
electricity  in  the  paralytic  form  of  the  motor  nerve  disorder  have  been 
demonstrated  in  manifold  instances,  we  are  theoretically  far  from  under- 
standing the  manner  in  which  these  results  are  brought  about.  It  is  obvi- 
ous that  where  complete  and  irreparable  destruction  of  the  nerve-tissue 
exist,  electricity  as  well  as  every  other  method  will  fail  to  re-establish  con- 
duction. On  the  other  hand,  it  should  be  clear  that  the  remarkable  im- 
provements which  are  frequently  observed  to  follow  upon  a  single  applica- 
tion of  electricity  are  entirely  dependent  upon  suggestion,  and  not  due  to  any 
specific  action  of  the  current.  At  the  same  time,  if  we  are  able,  through 
causing  a  functionally  disordered  group  of  muscles  to  contract  energetically, 
to  produce  upon  the  centres  which  preside  over  this  group  a  perception  of 
motion  corresponding  to  this  muscular  contraction,  we  certainly  convey  to 
these  centres  the  suggestion  that  the  muscles  can  be  freely  used.     That  we 
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do  pofiseas  in  electricity  an  unequalled  and  incomparable  method  of  produc- 
ing such  a  suggestion  is  manifest.  The  fact,  therefore,  that  in  certain  cases  of 
paralysis  the  action  of  electricity  ia  a  psychic  one  does  not  in  the  least  invali- 
date Its  curative  properties  ;  in  addition  to  this  psychic  action  it  must  also  be 
admitted  that  the  electrical  excitation  to  contraction  of  thoffe  muscular  fibres, 
which  still  react  mechanicaiiv,  aida  in  producing  a  better  nutrition,  and 
thus  an  increased  growth  of  these  fibres. 


A  dlkgimm  or  tbe  motor  polnta  at  tbe  ftce,  abovrlni;  tbe  pnlUnn  of  ibe  electrodea  di 
el«otrij»tlon  of  special  mii»cl«  »iid  nerrtt  The  »Qi>da  is  supposed  lo  be  placed  Ir 
niMlold   fossa,  und   the  kathode  in  tbe  put   Indicated  upon  the  diagram.      (Prom 
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1.  Ocdplto-froii  tails  (ant.  belly).  2.  Cotrugator  nipercllll.  3.  Occl  pi  Co-frontal  is  [poM.  bellr). 
4.  Orbicularis  palpebrarum,  b.  RetrabenieCattollensaurem.  fl.  Fyramldalia  nasi,  T.  Fadal 
nerre.  8.  Lev.  lab,  aiip.  ct  alee  nasi.  9.  Deep  posterior  anrlcntar  branch  of  facial  nerve. 
10.  Lev.  lab.  sup,  propr.  11.  Stflo-hyolil.  12.  Dilator  naris  ant.  13.  DIgsitric.  14.  Dilator 
oarls  post.  15.  Buccal  braochea  of  Ikclal  nerve.  16.  Zygomal.  minor.  17.  Subcutaneoiu 
brancb  of  Interior  maiillary  nerve,  IB,  ZygomaC,  major.  19,  Splentns  capitis,  20,  Orblcn- 
larii  orii,  21,  External  branch  of  spinal  accessory  nerve,  22,  Brancb  of  levator  menll  and 
dep,  anj,  oris,  23,  ate  mo.  mastoid.  2*,  Levator  mentl.  2.5,  Sterno-manoid,  26.  Dep,  lab. 
Inter,  27,  l.evatorangull  scapuliB,  28.  Dep,  ang,  oris  2S.  Phrenic  nerve.  30,  Subcutaneous 
nerveaofneck.  31,  Posterior  thoracic  nerve  to  rhomboid  muirles,  32,  Stemo-hyold.  33,  Or. 
cumQei  nerve,  34,  Omo-byold,  a.'S,  Posterior  thoracic  nerve  to  acrratus  msgnus,  96,  Stemo- 
Ibyrold,  3T.  Brsncbofbracblalplexua.  S8,  Brancb  for  plalysma.  40,  Slorno-hyold,  42.  Omo- 
hyoid,   44,  46.  Nerves  to  pectoral  muscles. 

Whether  etectricttv  has  any  action  whatsoever  upon  the  arrest  of  degenera- 
tion or  promotion  oi  the  regeneration  in  a  dlsea)«'d  nerve  Is  an  unJecided 
question.  The  treatment  miLst  here,  a^  in  other  aflt'ction.«,  Ix"  divided  into  a 
peripheral  and  a  central  tine,  the  peripheral  treatment  consisting  in  electri- 
zation of  the  muscles  and  the  centra!  one  in  treating  the  diseasetl  nerve  above 
or  at  the  seat  of  lesion. 


1020 


NERVOUS  DISEASES  ASD  THEIR  TREATMENT. 


In  direct  excitation  of  the  muscies  the  faradic  current  is  to  be  used ;  if  the 
excitability  to  the  faradic  current  is  lost,  labile  and  interrupted  galvanic 
currents  should  be  employed,  and  only  if  the  galvanic  excitability  is  mark- 
edly reduced  are  voltaic  alternatives  indicated.  In  excitation  of  a  muscle 
from  the  nerve  either  the  faradic  or  galvanic  current  may  be  employed. 

As  regards  the  curative  action  of  static  electricity  upon  paralysis  we  still 
possesa  very  few  data.  That  the  action  of  the  static  and  faradic  current  ia 
not  absolutely  identical  is  shown  by  cases  of  peripheral  paralysis  in  which 
the  muscles  fail  to  respond  to  the  faradic  current,  but  react  well  to  static 
excitation.  - 

In  the  treatment  of  peripheral  paralym  we  should  not  foil  to  classify  the 
cases  according  to  the  severity  of  the  nerve  affection,  as  determined  by  elec- 
trical examination. 

Fia.Bt3. 


Rectni  abdomlnlB. 


Motor  poinu  oT  the  trunk.    (Prom  V«N  ZiExeiN,] 

In  light  cofie?,  which  get  well  in  from  four  to  six  weeks,  it  must  have  be* 
come  apparent  to  every  observer  that  a  slight  increase  in  voluntary  control 
is  produced  after  each  application  of  electricity.  In  medium  cases,  which 
improve  up  to  a  certain  |>oint  and  then  seem  to  remain  stationary,  rapid 
progress  towanl  complete  recovery  may  be  inaugurated  by  the  use  of  elec- 
tricity. The  severe  cases,  with  well-marked  reaction  of  degeneration,  run 
their  usual  course,  entirely  uninfluenced  by  electrical  treatment. 

The  paralysis  due  to  jwripheral  nerve  disorder  to  which  electrical  treat- 
ment may  be  directed  are : 

Paralysis  of  the  motor  nerves  of  the  oi^ular  muncUi.  In  paralysis  of  the  third, 
fourth,  and  sixth  pair  of  cerebral  nerves  the  direct  treatment  of  the  muscles 
is,  on  account  of  their  situation,  impracticable.  Nevertheless  an  attempt 
should  be  made  to  produce  indirect  kathodic  excitation  of  these  paralyzed 
muBcIee,  by  applying  the  small  kathode  to  the  closed  lids  over  the  im 
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of  the  muscle  to  be  acted  upon,  the  eye  at  the  same  time  being  turned  in  the 
opposite  direction.  Whether  any  decided  excitation  of  the  muscle  is  thus 
produced  is  ouestionable,  although  the  possibility  of  such  production  cannot 
De  denied.  The  faradic  current  applied  through  the  closed  lids  is  certainly 
entirely  useless. 

The  insertions  of  the  paralyzed  muscles  in  the  conjunctiva  may  be  directly 
excited,  the  pain  being  lessened  by  an  application  of  cocaine.  A  galvanic 
current  sufficiently  strong  to  stimulate  the  muscles  is,  on  account  of  the  close 
proximity  of  the  retina  and  the  delicate  stnicture  of  the  conjunctiva, 
acarcely  safe. 

The  indirect  method  recommended  by  Benedikt  consists  in  placing  one 
pole  (anode)  upon  the  forehead,  the  other  (kathode)  on  the  margin  of  the 
orbit,  near  the  affected  muscle.  Either  the  faradic  or  the  stabile  or  labile 
ealvanic  current  may  be  thus  used.  All  in  all,  it  is  questionable  whether, 
besides  an  increase  of  power  observed  after  the  current  has  been  applied  for 
a  few  minutes  and  which  is  quickly  lost,  we  are  able  to  accomplish  anything 
by  the  electrical  treatment  of  these  nerves. 

Facial  paralysis,  if  of  peripheral  origin,  whether  due  to  a  lesion  of  the 
nerve  after  its  exit  from  the  stylo-mastoid  foramen,  or  whether  the  lesion 


FlO.  884. 


Motor  points  ol  the  arm,  under  side.    (From  Von  Ziemssen.) 

1.  Muflculo-cutaneous  nerve.  2.  Moscalo-cutaneouB  nerve.  3.  Biceps.  4.  Internal  nerve  of 
tiloeps.  6.  Median  nerve,  S.  Brachialis  anticos.  10.  Ulnar  nerve.  12.  Branch  of  median 
nerre  to  the  pronator  teres. 

affects  the  nerve  in  its  course  from  the  pons  to  the  Fallopian  canal,  may  be 
beneficially  influenced  by  electrical  treatment.  The  action  of  electricity  in 
the  first  instance,  however,  is  a  direct  one,  while  in  the  second  case  a  cen- 
tripetal excitation  of  the  facial  trunk  is  produced  reflexly  through  the  tri- 
geminus. The  lighter  cases,  as  determined  by  the  electrical  reactions,  may 
be  treated  with  the  faradic  current  alone  or  in  conjunction  with  a  labile  gal- 
vanization of  the  muscles  supplied  by  the  nerve,  the  indifferent  electrode 
(anode)  being  well  pressed  m  behind  and  below  the  ear  upon  the  point  of 
emergence  of  the  nerves. 

In  severe  cases,  first  the  kathode  and  then  the  anode  should  be  used 
in  the  same  manner;  then  a  series  of  closure  and  opening  contractions 
should  be  obtained ;  and,  finally,  galvano-faradization  oi  the  entire  territory 
carried  out.  The  seat  of  the  lesion  can,  of  course,  not  be  reached  directly. 
Each  application  should  last  about  five  minutes  and  be  repeated  three  to 
four  times  a  week.     The  duration  of  such  treatment  will  depend  entirely 
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upon  the  severity  of  the  affection,  but  averages  from  three  weekg  to  six 
months.  If,  after  six  months,  no  marked  improvement  has  taken  place,  the 
treatment  should  be  determined.  It  is,  however,  well  in  all  cases  of  old, 
long-standing  facial  paralysis  to  renew  the  electrical  treatment  from  time  to 
time,  as  fresh  improvements  may  thus  be  produced. 

Fig.  385. 
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Motor  points  of  the  ann,  outer  side.    (From  Von  Ziemssem.) 

1.  External  bead  of  triceps.    2.  Musculo-spiral  nerve.    8.  Brachialis  antlcus.    4.  Supinator 
longus.    5.  Extensor  carpi  radialis  longior.    6.  Extensor  carpi  radialis  brevlor. 

Pareses  of  the  muscles  of  the  larynx  frequently  necessitate  the  application 
of  electricity.  Intra-laryngeal  electrization  is,  on  account  of  its  difficulty  and 
unpleasantness,  to  be  avoided,  particularly  as  it  presents  no  advantages  over 
the  extra-laryugeal  method.  A  large  electrode  is  to  be  fastened  over  the 
nape  of  the  neck,  and  labile  galvanization  of  the  skin  over  the  larynx  and 
trachea  carried  out.  Voltaic  alternatives  and  galvano-faradization  are  often 
of  benefit. 

Electrization  of  the  phrenic  nerves  is  chiefly  made  use  of  in  paresis  of  the 
diaphragm,  if  artificial  repiration  is  to  be  produced.  The  best  plan  is  to 
press  a  very  small  round  electrode  well  in  at  the  posterior  border  of  the 
stern o-mastoid  above  the  lower  end  of  the  scalenus  anticus.  A  strong  faradic 
current  is  to  be  used,  and  is  to  be  applied  until  respiration  is  re-established. 
With  the  first  sign  of  returning  respiration  the  current  is  to  be  discontinued. 

The  paralyses  affecting  the  nerves  of  the  arm  and  leg  are  to  be  treated  elec- 
trically upon  the  general  principles  already  set  down  ;  labile  galvanization 
and  galvano-faradization  of  the  entire  territory  innervated  by  the  aflfected 
nerve,  the  kathode  and  anode  being  used  successively,  and  the  other  pole 
being  placed  over  the  seat  of  lesion  or  at  some  indifferent  point. 

For  the  treatment  of  spasmodic  affections  of  motor  nerves  only  general 
rules  can  be  given,  and  these  must  be  modified  to  meet  the  exigencies  of  the 
various  forms  and  localizations. 

The  main  indication  in  the  treatment  of  spasms  will  be  to  discover  and 
remove  their  cause  and  to  modif}'  the  functional  or  molecular  disorder, 
which  probably  exists  in  the  motor  nerves  and  their  centres.  Whether  the 
latter  indications  can  be  met  by  the  use  of  electricity,  can  be  decided  only 
empirically,  and  it  seem.s  that  some  cases  and  forms  of  spasm  are  benefited 
by  its  use. 

In  the  electrical  treatment  galvanism  alone  is  indicated,  and,  inasmuch  as 
it  is  always  a  question  of  reducing  the  irritability  of  the  motor  apparatus, 
the  anode  will  be  employed  ;  it  is  also  assumed  that  through  the  modifying 
and  catalytic  effects  of  the  current  pathological  irritations  in  the  vicinity 
of  the  nerves  may  be  removed ;  if  this  is  so,  we  also  have  in  galvanism  a 
remedy  which  will  act  upon  the  cause  of  the  spasm  in  some  cases.  The  sin- 
gle forms  of  spasm  to  which  galvanism  is  specially  applicable  are  facial 
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Bpasm,  with  ita  offspring,  blepharoepasm,  torticolllB  tonic  and  clonic,  and 
the  various  spasms  or  cramps  occurring  id  the  muaclea  of  the  hand  anij  arm 
in  consequence  of  overesertion. 


an  nerre  for  the  pronilor  terej,  B, 
or  BubllmlB  dlglloruiD.  S.  n«ior 
mil  dtglloruD  (middle  and  rins 

poUlda.    12.  Fie 

Deep  bnnch  of 


Uotoi  poll 

Fro.  !M.— I.  Fleior  carpi  nuJIalls.  Z  Brinch  of  the  med 
nexor  profuDduB  diKltoram.  4.  PHlmaili  longoi.  S.  Fie: 
carid  ulnarls.  7.  Flexor  loagui  polllda.  8.  Fleior  aubl 
flosen),  ».  Medtsa  nerve.  10.  Ulnu  nerve.  11.  Abdaclo 
(ornin  (Index  and  little  finger).     IB,  Oppoaena  polllclB.    11 

Fleioi  br«yli  pollicta.    16.  Palmarli  brevls.    17.  Adduclor  polltcls.    18.   Addui 
dl«rlU.    19.  LumbrloallB  (Snl).    20.  Flexor  brevla  minimi  dlglil.    22.  Opponens  minimi  dIgiU. 
M.  Lnmbrloalea  (second,  third,  and  (ounh). 

FiQ.  337.— Exleneor  carpi  ulnarli.    2.  Supinator  longua.    S.  Extensor  minimi  diglU.    4.  Ex. 
taiuotairpi  radlalls  longlor.    5.  Extenaor  ludlcla.    6.  Exiensorcarpl  radlalls  '  ~    ~ 

t«a«ar  aecandl  lalernodll  polllcli.  8,  Eilenior  commUDla  digilorum.  0.  Abductor  minimi 
dlgltl.  10.  ExlensoriadlclB.  11.  Donal  lnieraBeus(n>urtb).  12.  ExlensorlndlclBandexlenpor 
omit  metacarpl  pnlllcls.  14.  ExleoBor  onla  metacupl  polllcli.  IG.  Extensor  prlml  laleniodil 
polllcia.    IS,  Flexor  longua  pollloll.    20.  Doreal  Intenwsel, 

Of  the  disordered  conditions  to  which  the  'eiiimry  nrriY^  are  subject,  antes- 
thesta  and  pain  are  the  two  which  chiefly  ca)l  for  electrical  treatment. 
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Partedhesiae  and  other  Benaory  diaturbaoces  very  rarely,  ^r  »e,  require 
treatment  of  any  kind,  as  they  are  usually  simply  concomitants  of  other 
more  serioug  troubles. 

Aiur^hesia  wQI  have  to  be  treated  upon  the  same  general  princii)ie9  as 
paralysis,  directing  the  treatment  to  the  seat  of  the  disease,  when  this  can 


Motor  point!  of  tbigb,  anterior  luriace.  Motor  polati  of  tUgh,  poatcrlor  nirlkce. 

(From  VoH  ZiiKaaiH.) 
FiQ.  338.-1.  Tenior  vaginn  temorli  (brancb  of  gupeilor  glutwl  nerre).    2.  Antailoi  oninl 
Dorre.    S.  Tensor  v««iiue  fbmorla  (bnncb  of  cniiml  nerre).    4.  Obtnnlor  nerve    6.  Beclui 
femoris,    S,  Saitoriiu.    7,  Voitiu  eitemni.    S,  Addaolor  lougni.    9.  Vubu  eitaniia.    10, 
Bnncli  or crar&l  nene  to  quadrlcepa  extensor  cmils.    12.  Crumu.   U.  Bnucb  of  orruvl  nerre 


FlO,  8»9.— 1.  Adductor  m 
leDdinom.  4.  Great  (cLstli 
Irocnemlua  (laternftl  bead). 


ignus,    2.  Inferior  gluteal  u 

8.  Sbort  bead  of  bloepa.    10 
titernal  head).    10.  Soleui, 


rve  Ibr  glateui  mailniiii  I. 
H.  6.  Long  head  of  bloapi.  ' 
PoMerlor  tibial  nerre.  12.  Fe 


be  localized,  as  well  as  to  the  seat  of  the  symptoms.  Aoiesthesia  due  to  cen- 
tral disorder  must  be  carefully  difterentiated  from  that  due  to  peripheral 
causes,  for  in  the  former  the  good  results  of  electrical  treatment  will  be 
sought  for  ill  vain,  while  in  the  Tatter  thorough  faradization  with  a  dry  elec- 
trode or  with  a  famdic  brush  will  be  found  to  exert  a  beneficial  influence  in 
very  many  cases. 

In  the  treatment  of  neuraUi'tas  the  specific  curative  action  of  electricity 
has  been  generally  acknowledged ;  but  whether  this  action  is  dependent 
upon  the  production  of  a  change  in  the  excitation  or  nutrition  of  the  hyper- 
sesthetic  nerve,  or  whether  direct  anceetheeia  is  produced  by  means  of  strong 
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counter-irritatioD,  or  whether  the  action  is  not  a  purely  mechanical  one,  pro- 
ducing a  molecular  change  in  the  nerve  itself,  cannot  be  stated. 

This  much  is  certain,  that  whatever  may  be  the  cause  of  the  beneficial 
influence,  idiopathic  neuralgias  offer  a  more  fruitfiil  field  for  electrical  treat- 
ment than  do  any  other  affectione  of  the  nervous  syatem.     In  accordance 


Tlblalli  ftotlctu.   5.  Soleai.    6,  Eitennr  lotiKiu  ^lllclg.    T,  Eilenn 
lonyui.   g.  Bnnch  of  peroneal  nerve  for  eileosoT  brerls  dlgltorum, 
DoTvl  ln[ero«sel.    11.  Boleua.    13.  Fl«ior  loDgua  polllds.    15.  Eilenio 
Abductor  minimi  dlgili. 


communis  dlgitomm 
Peroneal  brevlL  10. 
brerli  dlgltorum.    17. 


herewith,  tho  ilifTerentiation  between  the  idiopathic  and  By mjitomati c  neural- 
eias  is  of  prime  importance;  if  the  neuralgia  is  found  to  l>cufvmjito[n  of  some 
local  or  general  attection,  other  reinedicf  than  electricity  will  have  to  t)o  cm- 
ployed  for  the  removal  of  this  cause,  but  aid  nuiy  Im;  souglit  in  the  use  of 
general  faradization  or  galvano-fiiradization.     If,  on  the  other  Imnd,  the 
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neuralgia  is  as  far  as  can  be  determined  not  dependent  upon  any  such  local 
or  general  disease,  then,  as  stated,  great  service  may  be  expected  from  the 
direct  use  of  electricity.  In  this  direct  treatment  all  three  currents  may  be 
employed,  but  it  is  well  always  to  be^n  with  the  galvanic  anode  on  account 
of  its  analgesic  action.  The  method  of  application  is  usually  a  stabile  one, 
the  kathode  bein^  placed  at  some  indifferent  point  and  the  anode  upon  the 
place  of  exit  of  tne  nerve  or  upon  a  particularly  painful  point.  The  size  of 
the  electrode  to  be  used  will  be  governed  here,  not  only  by  the  general  prin- 
ciples already  laid  down,  but  bv  the  extent  of  the  pam.  A  diffiise  pain 
would  indicate  the  employment  of  a  broad  electrode,  while  a  circumscribed 
pain  requires  the  use  of  a  small  one.  During  this  application  variations  in 
the  current  density  are  to  be  carefully  guarded  against,  and  interruptions 
under  all  circumstances  to  be  avoided. 

If  we  have  satisfied  ourselves  that  the  galvanic  current  gives  no  relief, 
the  faradic  current  may  be  employed,  either  for  its  direct  or  for  its  indirect 
action.  If  the  former  is  desired,  a  weak  current  is  passed  directly  through 
the  nerve  ;  if  this  current  is  well  borne,  it  may  be  slowly  and  carefully  in- 
creased, and  then  again  decreased.  Indirectly  the  faradic  current  acts 
purely  as  a  counter-irritant,  and  nothing  can  serve  the  purpose  of  such  ap- 
plication better  than  the  metallic  brush.  An  increased  counter-irritant 
action  can,  if  desired,  be  obtained  by  attaching  the  brush  to  the  galvanic 
kathode ;  after  application  of  the  electric  brush  remarkable  and  continued 
improvements  are  often  noted,  so  that  this  mode  of  procedure  should  always 
be  tried  if  the  stabile  application  of  galvanism  has  failed. 

In  some  cases  in  which  both  the  galvanic  and  faradic  current  have  failed 
to  produce  good  results  static  electricity  seems  to  give  evidences  of  analgesic 
properties. 

All  depends  here  upon  the  method  of  application  and  the  carefully  gradu- 
ated discharge  of  the  current,  so  as  to  avoid  giving  shocks  to  the  patient. 
It  would  almost  seem  as  though,  in  consequence  of  the  enormous  tension  of 
this  current  and  of  the  great  deviations  which  take  place  during  every  dis- 
charge, that  molecular  alterations  must  be  produced  m  the  nerves. 

A  matter  of  general  experience  in  the  electrotherapy  of  neuralgias  is  that 
certain  nerves  are  more  easily  and  more  quickly  influenced  by  this  agent 
than  by  others ;  this  difference  is  also  noted  among  various  branches  of  the 
same  nerve. 

The  neuralgias  which  we  are  most  frequently  called  upon  to  treat  are 
those  of  the  trigeminus  and  of  the  sciatic  nerves.  As  regards  the  method 
of  treatment  of  iAgeminal  neiiralgiaSy  there  is  not  much  more  to  be  said 
than  that  which  has  already  been  stated  in  the  general  remarks;  the 
painful  points,  the  supra-orbital,  infra-orbital,  and  that  of  the  chin,  will  be 
treated  anodally,  according  to  which  branch  is  particularly  affected.  The 
current  should  be  gradually  increased  up  to  the  desired  point,  and  then 
again  equally  gradually  decreased.  Each  application  should  last  from  three 
to  five  minutes,  and  in  acute  cases  one  or  two  daily  applications  are  indi- 
cated. Great  care  must  be  exercised  in  the  electrical  treatment  of  the  affec- 
tions of  this  nerve,  as  not  infrequently  exacerbations  of  the  pain  occur  as  a 
direct  result  of  such  treatment.  Purely  symptomatically,  the  use  of  medicinal 
cataphoresis  will  temporarily  serv^e  to  alleviate  the  sufferings  of  the  patient. 

In  the  treatment  of  sciatica  by  electricity  a  great  diversity  of  opinion 
exists  as  to  the  methods  to  be  employed,  as  well  as  to  the  results  which  may 
be  attained.  This  is  certainly  due  to  the  fact  that  we  do  not  exercise  suffi- 
cient care  in  properly  differentiating  the  various  cases  and  separating  the 
neuritic  sciaticas  from  the  neuralgic  ones.  The  first  form — and  to  this  the 
majority  of  cases  belong — are  certainly  but  little  helped  by  the  use  of  eleo- 
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tricity,  while  in  the  second  category  we  very  often  attain  good  results.  It  is 
essential  in  this  form  to  subject  the  entire  nerve  to  the  action  of  the  current. 
For  this  purpose  a  large  plate  electrode  is  placed  over  the  sacrum  or  over 
the  sciatic  notch,  while  the  other  electrode  is  passed  over  the  entire  course  of 
the  nerves.  Strong  currents  may  be  used,  and  each  application  be  made  to 
last  from  ten  to  fifteen  minutes.  Galvano-faradization  of  the  entire  limb 
and  faradic  brushing  of  the  skin  are  also  occasionally  of  benefit. 

Of  other  neuralgias,  the  cervico-occipital  and  those  of  the  radial  and  ulnar 
territories  are  frequently  quickly  and  permanently  relieved  by  a  few  appli- 
cations of  electricity. 

Of  intercostal  neuralgias  the  same  may  be  said  as  of  sciatic  :that  they  are 
often  due  to  inflammatory  disorders  of  the  nerve,  and  are  then  hardly  sus- 
ceptible of  improvement  by  means  of  electricity.  In  idiopathic  intercostal 
neuralgias  relief  is  obtained  by  the  usual  methods.  These  remarks  apply  in 
their  entirety  to  the  form  known  as  mastodynia  and  to  the  ^^ functional  neu- 
roseSy^  from  the  fact  that  disorders  of  the  nervous  system,  without  known  path- 
ological basis,  may  produce  local  as  well  as  general  symptoms.  We  can  imder- 
stand  that  their  electrical  treatment  may  similarly  be  divided  into  a  local  and 
a  general  one.  According  to  the  nature  of  the  case,  the  relief  of  simple  symp- 
toms and  the  restoration  of  the  disturbed  nervous  parts  to  their  normal  con- 
dition will  be  the  results  aimed  at.  The  first  of  these  indications  may  often 
be  met  by  local  electrical  treatment  alone,  but  in  the  second  it  is  always 
necessary  to  subject  the  entire  central  nervous  system  to  the  modifying  treat- 
ment, and  here  electricity  should  be  regarded  simply  as  an  adjuvant,  a  very 
valuable  one,  it  is  true,  to  other  remedies. 

Among  the  functional  neuroses,  in  the  treatment  of  which  electricity  has 
been  at  various  times  highly  recommended,  is  charea  minor.  The  failure  of 
all  the  usual  remedies  occasionally  makes  it  necessary  that  electricity  should 
be  tried  in  this  affection. 

The  only  current  which  could  possibly  have  any  influence  upon  this  dis- 
order is  the  galvanic,  and  galvanization  of  the  spine  or  of  the  brain  has  been 
recommended,  according  to  whether  the  advocate  was  an  adherent  of  the 
spinal  or  cerebral  theor>'  of  its  causation.  Temporary  results  are  occasionally 
oDtained  by  either  method,  but  I  have  never  seen  any  evidence  of  permanent 
benefit ;  on  the  other  hand,  I  have  repeatedly  seen  the  choreic  movements 
decidedly  increased  through  unskilled  electrical  applications.  Everything 
which  excites  or  frightens  the  patient  is  to  be  strenuously  avoided  in  the 
treatment  of  chorea ;  hence  the  use  of  the  faradic  current,  of  the  electric 
brush,  of  strong  galvanic  currents,  as  has  been  advocated,  cannot  be  too 
strongly  discountenanced. 

Cerebral  galvanization  has  also  been  recommended  in  epilepsy,  notwith- 
standing that  neither  our  knowledge  of  the  pathogeny  of  this  obscure  disease 
nor  clinical  experience  furnishes  a  single  argument  in  its  favor.  The  current 
recommended  has  naturally  been  galvanic,  and  the  methods  those  of  central 
and  subaural  galvanization.  If  made  use  of  at  all,  extraordinary  care 
should  be  exercised  in  these  applications,  for  the  occurrence  of  an  epileptic 
attack  during  the  passage  of  tne  current  would  certainly  be  attributed  to 
this  procedure. 

All  in  all,  even  the  reports  of  the  advocates  of  the  use  of  electricity  in  the 
treatment  of  epilepsy  are  not  such  as  to  warrant  us  in  expecting  as  good 
results  from  it  as  we  do  from  the  administration  of  certain  internal  remedies. 

Paralysis  Agitans.  The  electrical  treatment  of  this  disease,  galvanic  or 
static,  occupies  the  same  place  as  treatment  of  other  nature.  Various 
winters  have  recommended  this  or  that  electrical  method  as  palliative  of  cer- 
tain symptoms,  or  even  as  curative  of  the  disease,  but  every  conscientious 
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observer  who  follows  these  recommendations  must  arrive  at  the  conclusion 
that  all  forms  and  methods  of  electrical  treatment  are  worse  than  useless  in 
this  affection. 

Exophthalmic  goitre  is  one  of  the  "  neuroses  "  in  which  galvanism  is  un- 
doubtedly of  a  great  deal  of  benefit.  That  the  affection  is  ever  arrested  in 
its  course,  or  entirely  cured  by  the  use  of  electricity  alone,  is  improbable, 
but  that  single  symptoms  oflen  disappear,  and  that  the  entire  condition  of 
the  patient  is  improved  by  its  use,  is  quite  generally  acknowledged. 

Tne  method  which  is  usually  advocated  is  that  of  subaural  galvanization. 
In  many  instances  a  lowering  of  the  pulse-rate  of  from  15  to  20  beats  per  min- 
ute may  be  obtained  by  each  application,  and  exceptionally  even  a  decrease 
in  the  size  of  the  thyroid  may  be  noted.  Unfortunately  this  effect  is  usually 
transient,  but  repeated  applications  may  produce  |)ermanent  effects.  A 
lar^  number  of  other  methods,  including  general  faradization  and  galvani- 
zation of  the  brain,  have  also  been  recommended,  and  it  is  certainly  diffi- 
cult from  the  various  descriptions  to  decide  upon  the  best  method  of*^  treat- 
ing this  disease. 

In  my  experience  two  principles  should  form  the  basis  of  every  treatment, 
viz.,  the  use  of  weak  currents  and  their  very  frequent  applications.  The 
frequency  of  the  applications  (several  times  a  day)  necessitates  self-adminis- 
tration by  the  patient,  and  the  plan  recommended  by  Cardero  answers  all 
requirements.  The  galvanic  current  alone  is  to  be  used,  the  current  strength 
not  to  exceed  two  milliamp^res,  and  each  application  to  last  from  five  to  ten 
minutes.  "The  anode  is  to  be  placed  on  the  nape  of  the  neck,  the  centre  of 
its  lower  border  corresponding  to  the  seventh  cervical  spinous  process,  and 
be  firmly  held  in  that  position  during  the  application.  The  electrode  should 
be  moved  up  and  down  the  side  of  the  neck  from  the  mastoid  process  along 
the  course  of  the  great  occipital  nerve." 

A  battery  containing  a  sufficient  number  of  dry  or  wet  cells — i.  c,  of  suffi- 
cient voltage  to  give  the  desired  current  (the  resistance  of  the  skin  or  elec- 
trodes, of  course,  being  considered) — together  with  electrodes  of  a  fixed  diam- 
eter, may  be  given  to  the  patient  Avith  the  necessary  instructions.  No 
selector,  rheostat,  nor  galvanometer  is  necessary,  as  the  current  cannot 
exceed  the  dasired  amount,  and,  with  attention  to  details  (wetting  the  elec- 
trodes, etc. ),  can  fall  but  little  below  it.  According  to  the  voltage  of  the 
cell  used,  and  assuming  the  resistance  of  the  parts  to  which  the  current  is  to 
be  applied,  when  thoroughly  moistened,  to  be  from  2000  to  3000  ohms,  from 
three  to  six  cells  Avill  be  required.  The  battery  should  be  inspected  at 
regiilar  intervals,  so  as  to  be  sure  that  everything  is  in  working  oraer. 

The  local  treatment  of  the  struma  or  exophthalmus  either  by  galvanic  or 
static  currents  is  irrational  and  not  productive  of  favorable  results.  Every- 
thing should  be  done  to  improve  the  general  nutrition  of  the  patient,  and 
with  this  in  view  general  taradization  or  galvano-faradization  is  often  of 
value. 

A  number  of  cases  of  exophthalmic  goitre  will  be  encountered  with  unde- 
veloped or  not  well-defined  symptoms.  Such  cases,  showing  only  one  of  the 
classical  triad  of  symptoms,  Avith  or  without  some  of  the  other  less  important 
phenomena,  such  as  tremor,  etc.,  are  frequently  indistinguishable  from  cases 
of  neurasthenia.  They  will  do  well  if  treated  according  to  the  authority  laid 
doAvn  in  the  following  j)aragraph8. 

Neurasthenia.  If  there  is  any  affection  of  the  nervous  system  in  which 
physical  methods  alone  deserve  prime  consideration,  it  is  the  disorder  known 
as  neurasthenia.  Among  these  physical  methods  no  remedy  plays  a  more 
important  j)art  than  electricity.  Electricity  may  here  form  part  and  parcel 
of  other  treatment — drugs,  rest,  nutrition,  massage,  hydrotherapy — or  may 
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be  used  alone.  In  either  case  general  faradization  or  galvanization  may  be 
used.  It  is  my  opinion  that  strong  currents  are  to  be  avoided,  and  that  a 
moderate  excitation  of  the  peripheral  nerves  is  all  that  is  necessary.  Neur- 
asthenics require  very  circumspect  treatment,  and  the  symptoms  of  cerebral 
or  spinal  irritation  are  very  often  increased  by  the  use  of  strong  currents ; 
each  application  should  also  be  short — five  to  ten  minutes — at  any  rate  at 
first,  ana  later  the  time  may  be  increased. 

The  results  of  general  electrization  are  often  directly  apparent  in  the  relief 
of  pain,  fatigue,  and  regulation  of  the  pulse. 

Besides  general  electrization,  central  galvanization  is  of  benefit  in  the 
treatment  of  neurasthenics  whose  general  nutrition  seems  to  be  good. 

Also  in  the  treatment  of  single  symptoms  the  use  of  electricity  is  of  value. 
Thus  headache,  sleeplessness,  palpitation,  etc.,  may  often  be  relieved  by 
cerebral  galvanization.  Particularly  against  the  insomnia  of  neurasthenia 
has  galvanization  of  the  brain  and  the  static  head-douche  been  recommended. 
Personally,  I  have  often  found  the  use  of  the  positive  static  charge  of  very 
great  benefit  in  combating  this  symptom,  having  been  able  to  produce  sleep 
by  this  means  after  all  other  physical  methods  had  failed  and  a  resort  to  the 
use  of  drugs  being  undesirable.  In  many  cases  of  neurasthenia,  as  already 
stated,  electricity  in  any  form  does  harm  instead  of  good ;  it  is  not  possible 
to  determine  without  a  trial  which  cases  will  be  benefited  and  which  ones 
made  worse  by  the  use  of  electricity.  If  patients  after  each  application 
complain  of  being  excited,  of  tremor,  dizziness,  headache,  tendency  to  faint, 
and  sleeplessness,  there  is  either  something  wrong  in  the  method  of  applica- 
tion or  the  use  of  electricity  is  contraindicated. 

Hysteria.  All  doubts  which  have  been  expressed  concerning  the  specific 
curative  action  of  electricity  in  organic  diseases  of  the  nervous  system  deserve 
to  be  much  more  strongly  emphasized  in  considering  the  treatment  of  hysteria. 
Many  of  the  symptoms  met  with  in  this  aflTection  are  the  result  of  auto- 
suggestion, and  these  same  symptoms  can  often  be  made  to  disappear  by  an 
allo-suggestion  transmitted  through  the  porper  channels.  Whatever  vehicle 
may  have  been  employed  for  this  transmission,  we  should  be  clear  upon  the 
point  that  it  Ls  the  suggestion  and  not  the  vehicle  which  has  aflTected  the 
cure.  In  the  great  majority  of  cases  when  electricity  is  of  service  in  dispel- 
ling certain  predominant  symptoms  of  hysteria  it  is  as  a  vehicle  for  carr>'ing 
suggestion  that  its  action  must  be  sought ;  and  as  such  a  psychic  remedy  its 
value  in  the  treatment  of  hysterical  symptoms  is  very  great.  The  firmest 
believer  in  the  actual  therapeutic  value  of  electricity  will  hardly  contend 
that  the  disease  "  hysteria "  can  be  cured  by  this  remedy.  The  removal 
of  certain  symptoms  is  an  important  part  of  the  treatment  of  this  disease, 
and  any  remedy  which  will  aid  us  in  effecting  such  a  result,  immaterial  in 
what  way,  must  be  considered  a  valuable  acc^uisition. 

In  ever\'  ca.se  a  certain  plan  of  treatment  must  be  laid  out  and  followed, 
but  not  blindly  ;  changes  and  modifications  will  be  necessitated  by  the  course 
and  character  of  the  symptoms  in  different  patients,  and  nowhere  is  it  more 
important  than  here  to  remember  that  we  are  treating  individuals  and  not 
diseases. 

As  part  and  parcel  of  the  Weir  Mitchell  treatment,  or  whenever  it  is 
deeme<l  necessary  to  increase  nutrition  and  to  promote  assimilation,  general 
electrization  will  be  found  of  value. 

Local  symptoms,  paralysis,  contractures,  neuralgia.s,  hypersesthesia.'*,  and 
anaesthesias  should  l)e  treated  upon  the  principles  already  laid  down  for  the 
application  of  electricity  in  these  disorders. 

l)ir<EAHEs  OF  THE  Mu.scLEft.  Certain  dv*msej<  oj  the  mujicle^,  in  the  treat- 
ment of  which  the  use  of  electricity  is  of  value,  must  be  referred  to  before 
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closing  this  chapter ;  these  are  muscular  rheumatism,  arthritic  atrophy,  and 
the  primary  myopathies.  The  affection  known  as  muscular  rheumatism, 
notwithstanding  our  indefinite  knowledge  as  to  its  actual  character,  is  fre- 
quently very  much  benefited  by  the  use  of  electricity.  The  localization  of 
tne  afiection  has  more  influence  upon  the  amount  oi  benefit  to  be  expected 
than  the  intensity,  and  the  most  striking  results  may  be  obtained  in  severe 
torticollis  or  lumbago,  while  myalgia  of  the  pectoral  muscles  or  of  those  in 
the  vicinity  of  joints  is  often  but  slightly  influenced.  The  treatment  should 
consist  in  the  production  of  thorough  contractions  of  the  affected  muscles 
and  excitation  of  the  overlying  skin.  At  best  this  treatment  is  very  painful, 
but  milder  measures,  as  the  use  of  the  stabile  galvanic  current,  are  of  avail 
only  in  such  cases  in  which  a  superficial  massage  would  bring  about  quicker 
results.  Faradization,  galvano-faradization,  the  use  of  the  taradic  brush  or 
of  the  static  spark  are  here  the  sovereign  remedies. 

Fresh  cases  may  thus  often  be  cured  by  a  few  applications,  while  chronic 
cases  will  require  several  weeks  of  daily  treatment. 

In  the  treatment  of  the  muscular  atrophy  occurring  in  consequence  of 
joint-lesions  electricity  is  an  important  agent.  By  means  of  galvanic  and 
fiEiradic  excitation  the  nutrition  of  the  muscles  is  to  be  bettered,  and  thus  an 
increase  in  their  volume  attained.  The  use  of  continuous  weak  galvanic  cur- 
rents is  said  to  be  of  value,  particularly  in  the  treatment  of  these  atrophies. 
The  results  of  all  treatment  here  will  depend  upon  the  condition  of  the  joint ; 
until  the  primary  joint^lesion  is  cured  httle  is  to  be  expected  firom  any  treat- 
ment directed  to  the  muscles  themselves. 

In  the  treatment  of  the  primary  myopathies  as  little  has  been  attained  by 
the  use  of  electricity  as  by  any  other  means ;  at  the  same  time  the  systematic 
employment  of  this  remedy  in  the  shape  of  galvano-faradization  of  the 
muscles  and  of  the  motor  points  may  aid  in  promoting  the  nutrition  of  the 
parts,  and  thus  be  instrumental  in  delaying  their  involvement  by  the  atrophic 
process. 


INDEX. 


ABDUCENS  nerve,  diseases  of.  773 
anatomy  of,  775 
paralysia,  40. 788 
AbeoeiB  of  brain,  874,  971.    See  Brain  Abscess. 
Aoonstlc  paralysis,  806 
Acromegaly.  891 

differential  diagnosis.  897 
etiology,  891 
history,  891 
pathology,  897 

changes  in  pituitary  gland,  897 
changes  in  the  bones,  897 
symptoms.  894 
features,  894 
feet,  895 
hands,  895 
mental,  896 
posture,  894 

sensory  phenomena,  896 
spinal  column,  896 
Yisoeral,  896 
theories  of  origin,  892 

rdie  of  the  pituitary  gland,  8M 
treatment,  898 
Acroparsesthesia,  721 
Acute  asoanding  paralysis,  588 
course  of,  565 
diagnosis  of,  586 
sphincters  in,  585 
etiology  of.  583 
mortality  in.  585 
order  of  onset,  584 
pathology  of,  585 
prognosis  of,  586 
reflexes  in.  584 
sensory  phenomena  in,  584 
symptoms  of,  584 
toxic  origin  of,  586 
treatment  of.  586 
atrophic  paralysis,  620 
circumscribed  oedema,  885 
ophthalmoplegia,  785 

causes.  785 
softening  of  brain,  areas  inyolved,  468 
cranial  nerve  palsies  in.  467 
etloloey,  467 
patholoffy,  469 
prognosu,  468 
symptoms,  467 
treatment,  468 
Adiposis  dolorosa,  898 
diagnosis,  900 
symptoms,  896 
treatment.  900 
Affections  of  smell,  804 
taste,  805 

the  auditory  nerve,  806 
the  phrenic  nerve,  836 
African  sleeping-sickness,  956 
Ageusia,  805 
Agraphia,  435,  496 
Asioraphobia,  65 
Alooholic  neuritis,  727 
diagnosis.  730 
duration,  729 
pn)gno8l8,  730 
symptoms,  728 
bmln,  729 
contractures,  729 
electrical  reaction,  7'29 
foot-drop,  72S 
gait,  729 


Alcoholic  neuritis,  symptoms,  hypersssthesia,  728 
inco-ordination.  729 
pain,  728 
temperature,  728 
tenderness,  728 
wrist-drop.  728 
Alcoholism.  190 

epilepsy  fh>m,  192 
etiology,  190 
insanity  from,  191 
neuritis  from,  192 
pachymeningitis  from,  191 
patholoey,  190 
prognosis,  198 
spinal  diseases  from,  192 
symptoms,  191 
treatment  of.  19S 
Alexia.  489 
Allocheiria.  34 
Amaurosis.  48 
Amblyopia.  43 
toxic,  761 
Amyelia,  522 
Amimia,  436 
Amnesia  literarum,  440 
A.musia,  487 

Amyotrophic  lateral  sclerosis,  630 
diagnosis,  632 
etiology,  631 
pathology  and  pathological  anatomy, 

632 
prognosis,  632 
symptomatology,  6S1 
treatment,  632 
Ansemia  of  the  brain,  870 
Anaesthesia.  34 

segmental,  35 
Analgesia,  35 
Anatomy  of  the  cerebral  cortex,  381,  395 

convolutions,  381 
AnClC,  88 

Andriezen  on  the  cortex,  396 
Anencephalia.  316,  817 

causes  of,  317 
Aneurisms,  intra-cranial,  479 
Angioneurotic  (Bdema,  885 
diagnosis,  889 
etiology,  886 
patholoffy.  889 
prognons.  889 
symptoms,  887 
treatment,  890 
Angular  gyrus  and  vision,  420.  421 
Ankle-clonus,  30.  619 

method  of  eliciting,  30 
AnOC,  38 

Anorexia  nervosa,  125 
Anosmia,  804 

Anterior  crural  nerve,  paralysis  of,  849 
surgery  of,  1008 
tibial  nerve,  surgery  of,  1004 
Anthropophobia,  66 
Ape-like  Assures,  325 
Aphasia.  432,  493 
ataxic,  4:t5 
auditory,  437 
combined,  442 
conceptual,  433 
conduction,  433,  440 
eleinentar>'  forms  of,  433 
emissive,  AXi 
how  to  study  cases  of,  443 


1082 


INDEX 


Aphasia,  mixed,  442 
motor,  483,  434,  496 
receptive,  438, 487 
recovery  in,  434 
Bcheme  of,  441 
sensory.  433, 437 
subcortical  infta-pictorial  motor,  440 

sensory,  440 
systematic  examination  of,  443 
total,  442 
transcortical  supra-pictorial  motor,  440 

sensory,  440 
visual,  487 
Aphemia,  433, 484 
Aphtbongla,  275 
Apoplectic  attack,  svmptoms  of,  451 

treatment  or.  4o5 
Apoplectiform  attacks  in  paresis,  685 
myelitis.  559 
onset  of,  561 
Apoplexv,  444 

and  hemiplefida,  444 
meningeal,  362 
diagnosis  of,  463 

dinerential  diagnosis  between  cerebral  hem- 
orrhage and  embolism  and  thrombosis,  464 
Apraxia,  487,  439 
Arachnoid  cyst,  851 
Aivyll-Robertson  symptom,  43,  800 
Aroinencephalia,  342 
Arrested  cerebral  development,  815 
causes  of,  315 
craniectomy  for,  887 
maternal  Impressions  in,  816, 884 
symptoms  or.  822 
syphilis  and,  319,  834 
training  in,  386 
treatment,  885 
Arsenical  neuritis,  731 
symptoms,  781 
poisoning,  200 

cerebral  symptoms,  200 
diagnosis,  201 
etiolonr,  200 
pathology,  200 

peripheral  affections  Arom,  200 
prognosis.  201. 
sensory  disturbances  in,  200 
spinal  affections  ft-om,  200 
symptoms,  200 
treatment,  201 
Arteries,  anterior  cerebral,  445,  448 
bulbar.  448 
central,  445 
cerebral,  diameters  of,  449 

pressure  in,  449 
of  cortex,  blood-pressure  in,  448 
cortical,  447 
hind-brain,  448 
inferior  cerebellar,  445,  448 
lenticular,  445 
lenticulo-striate,  445 
medullary,  448 
middle  cerebral.  445,  448 
of  brain,  445 

postero-lateral  central,  446 
mesial  central.  446        * 
posterior  cerebrnl.  445,  448 

meningeal,  448 
spinal,  448 
vertebral,  445 
Artery,  basilar,  445 

of  cerebral  hemorrhage,  446 
Arthritic  muscular  atrophy,  877 
diagnosis,  878 
I>ath(>infl7,  877 
prognosTs,  878 
symptoms,  877 
treatment,  879 
Articulative  amnesia.  440 
ataxia,  435 
paresis,  435 
Astasia-abasia,  124 
Asynergia  verbalis.  435 
.Ssthesiometer,  83 
Astrophobia.  6() 
Atavism,  327,  334 


Ataxic  gait,  23 

oscillations  of  the  foot  in,  23,  24 

paraplegia,  648 
Atelomyelia,  522 
Athetosis,  264 

bilateral,  266 

diagnosis,  267 

pathology>  267 

prognosis,  268 

symptoms,  265 

treatment,  268 
Atrophia  musculorum  lipomatosus,  864 
Atrophy  of  the  optic  nerve,  762 
Auditory  dyssesthesia,  808 

hypereesthesia,  806 

causes  of,  806 

localization,  423 

nerve,  affections  of,  806 

tract,  course  of.  488 
Aurse,  297 

vertigo,  945 
Auricularis  magnus  nerve,  surgery  of,  1002 
Auriculo-temporal  nerve,  surgery  of,  1000 


BASEDOW'S  disease,  920 
Basilar  paralysis  of  the  sixth  nerve,  789 
Bell's  nalsv  822 

Benedict  oii  Arontal  lobes  of  criminal  brains,  889 
Beri-beri,  783 

causes  of,  734 

symptoms  of,  784 

types  of,  734 
Bevan  Lewis  on  the  cortex,  396 
Bilateral  cerebral  softening  simulating  bulbar 


palsy,  657 
ird-cia 


Bird-claw  hand,  846 
Blepharospasm.  271 
Blood-pressure  in  brain  arteries,  449 

in  the  cortex,  448 
Blood-supply  of  brain.  445 
Body-sense,  hallucinations  of,  684 
Brachial  monoplegia,  27 
neuralgia,  841 
neuritis,  83  > 

diagnosis,  837 
etioloffy,  837 
pathoTonr,  886 
prognosis.  838 
symptoms,  837 
treatment,  838 
drugs.  838 
electricity,  839 
immobility.  888 
massage,  839 
plexu.*.  diseases  of,  836 
palsies,  839 
surgery  of,  1002 
Brain  abscess,  374 

and  extra-dural  abscess.  879 
cerebellar,  377 

symptoms  of.  877 
classification  of,  375 
complications  of,  379 
course  of,  378 
diagnosis,  379 

differential  cranial  percussion  note,  379 
diagnosis  fh>m  meningitis,  879 
from  tumor,  879 
etiology,  374 
encapsulation  of,  878 
of  frontal  lobe,  377 

symptoms,  377 
leptomeningitis  in,  379 
localizing  symptoms  of,  376-378 
multiple,  379 
otitic  and  allied,  876 

symptoms,  377 
pathologj%  378 
in  pons,  377 

symptoms,  377 
prognosis,  380 
pynemic  and  infecting,  376 
symptoms,  376 
rupture  of,  378 
sinus  thrombosis  in.  379 
spheno-temporal,  377 


INDEX. 


1033 


Bndn  mlaeoeflB,  spheno-temponl,  symptoms  of, 
877 
sUUstlcfl  of.  874 
symptoms  of.  874 
general,  874 
special,  875 
teimmatlon  of,  878 
treatment.  880, 971 
traumatic,  875 

symptoms  of,  876 
compression  of,  988 
concussion  of,  988 
syphilis,  702 
tumor,  470 

absence  of  symptoms  in.  481 
angioma,  479 
aphasia  in,  493 
appearance  of  brain  in,  479 
carcinoma,  477 
cholesteatoma,  479 
course  of.  502 
cystic,  478 
diagnosis,  SOO 

diflerential  diagnosis  from  abscess.  ¥)1 
chronic  hydrocephalus,  501 
tubercular  meningitis,  501 
double  optic  neuritis  in,  483 
duration  of,  502 
etiology,  470 
fibroma,  479 
focal  symptoms,  485 

of  base,  485.  498 
of  cortex,  485 
direct,  485 
indirect,  485 
Jacksonian  epilepsy,  489 
general  symptoms,  481 
glioma.  476 
gUo-sarcoma,  476 

Summa,  478 
emianopsia  in,  492 
intra-cranial  aneurisms,  479 
lipoma,  479 
myxoma.  479 
osteoma,  479 
pathology,  471 
percentage  removable,  471 
prognosis,  503 
psammoma,  479 
sarcoma,  474 
symptoms,  480 
tables  of.  471 
teratoma,  479 
treatment.  508 
medical,  503 
surgical.  504,  976 
tubercular.  471 
diagnosis,  473 
operation  for,  478 
varieties,  471 
wounds  of,  986 
Bronchial  crises,  640 
Brow  arue,  815 

Brown-S^Quard's  paralysis.  619 
Buchanan*s  cyrtoroeter,  d58 
Bulbar  palsy,  657 
acute.  660 
atrophic  form.  650 
chronic,  etiolocry,  657 
course  of,  6^ 
diagnosis,  659 

from  the  acute  form,  659 
from  bulbar  tumors.  650 
from  multiple  sclerosis,  659 
from  pseudo-bulbar  paralysis,  659 
nuclei  involved  in,  659,  657 
paralytic  form.  659 
pathology  and  morbid  anatomy,  658 
prognofiis  of,  659 
symptomatology,  658 
treatment,  659 


CACHEXIA  St  rumaprive,  916 
CaClC.38 
CalMon  disease,  575 

apoplectiform  cases  of,  576 


Caisson  disease,  antonsies  in,  579 

chronic  myelitis  following,  579 

course  of.  576 

d«;eneration  of  columns  of  spinal  cord 

from,  580,  581,  582 
etiology  of,  577 
gaseous  theory  of,  577 
morbid  anatomy  of.  581 
pathology,  577 
symptoms,  575 
theory  of  congestion,  578 
treatment  of.  582 

bandaging  of  limbs,  583 

by  the  pnetmaatlc  cabinet.  588 

Collingswood's  rule,  582 

ergot,  583 
prophylaxis,  582 

Cardiac  crises,  640 
Cardio> vascular  vertigo,  947 
Catalepsy,  105 
Catoptric  test,  45 
Cauaa  equina,  652 

functions  of,  653 
relations  to  the  spinal  canal.  652 
Cavernous  sinus,  arterio- venous  aneurism  of,  790 
thrombosis  of.  868,  790 
causes,  868 
diagnosis,  369 
symptoms  of,  368.  790 
Central  arteries  of  the  brain,  445 

galvanization.  1009 
emorrhage,  445 
vision,  46 
Centres  for  accommodation,  795 
for  angle  of  mouth,  409 
for  associated  eye  movements.  406 
for  common  sensation,  416. 419 
for  concept,  427 

for  contraction  of  the  pupil.  796 
for  convergence.  795 
for  dilatation  of  the  pupil.  797  ! 
for  elevation  of  upper  eyelids,  406 
for  &ce  movements,  409, 410 
for  hearing,  423 
for  idea,  427 

for  laryngeal  movements,  408 
for  lips  and  tongue,  409 
for  macular  region.  420 
for  movements  of  elbow,  411 

of  head  and  eyes,  405 

of  hip  and  thigh,  411 

of  law,  409 

of  lower  limb,  411 

of  the  platysma,  410 

of  shoulder,  411 

of  thumb,  411 

of  trunk,  4U 

oi  the  upper  limb,  411 

of  wrist,  411 
for  naming.  427 
for  propositionlzing,  434 
for  psychical  phenomena,  432 
for  Quadrant  and  half-vision.  422 
for  retraction  of  angle  of  mouth,  410 
for  smell,  480 
for  sphincters,  651 
for  sphincter  of  iris,  795 
for  taste.  431 
for  upper  face,  409 
for  utterance.  434 
for  vision,  420 
maps  of,  414,  515 
motor,  for  writing,  436 
oroltngual,  409 
overlapping  of,  414 
Cephalsea,  927 
Cephalalgia.  927 

Cerebellar  abscess,  surgical  treatment  of,  497 
Cerebellum,  abscess  of,  838 

defective  development  of,  338 
microgyria  in.  338 
Cerebral  anamia,  370 

and  neurasthenia,  871 

causes  of,  371 

relation  to  other  aflTections,  371 

symptomatologj-,  871 
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Cerebral  aDsemia.  treatment,  372 
anatomy,  381 
deafheas,  424 
hemispheres,  833 
hemorrhage,  444 
diai^nosis,  463 
dlflbrential  diagnosis  flrom  embolism  and 

thrombosis,  464 
etiology,  419 
formation  of  cyst  in,  462 
frequency  of  parts  affiled,  455 
into  basal  ganglia,  454 
into  cerebellam,  455 
into  cortex.  454 
into  firontal  lobe,  453 
into  medulla,  454 
into  pons,  454 
ingravesoent.  454 
ligation  of  carotid  artery  for,  981 
location  of,  453 
occipital  lobe,  453 
parietal  lobe.  453 

patholoey  and  pathological  anatomy,  460 
prognosis,  463 

relation  to  other  afibctlons,  871 
reparatory  changes,  462 
secondary  degeneration,  457,  462 
shock  in.  464 
symptoms,  451 

of  attack,  451 

of  fatal  termination,  458 

premonitory,  451 
treatment,  465 

during  attack,  465 

subsequent  to  attack,  466 
hypensmia.  370 
active,  371 
causes  of.  871 
pfMsive.  371 
treatment  of,  371,  873 
hyperplasia.  339 
Inflammation,  872 

acute  interstitial,  diagnosis,  872 

treatment,  873 
forms  of,  372 
interstitial.  372 

acute,  872 

causes  of.  872 

chronic,  872 

morbid  anatomy,  873 

symptoms  of,  878 
parenchymatous,  872 
Cerebral  localization,  399 
motor,  399 
theories  of.  400-403 
palsies  of  childhood,  506 

acquired  after  birth,  572 

athetosis  In.  264,  573 

chorea  in,  513 

diagnosis.  518 

due  to  trauma  during  birth.  507,  511, 
512 

diplegia  in,  510,  515 

epilepsy  in,  513 

etiology  and  pathology,  506 

from  brain  hemorrhage,  507 

gradually  acquired,  507 

hemiplegia,  509.  513 

inflaramatonr  disturbances  In,  506 

massage  in.  520 

maternal  impressions  in,  606 

mental  defects  in.  512 

meningeal  hemorrhage  in,  508 

paraplegia,  511,  517 

passive  movements  in,  520 

from  polioencephalitis,  509 

prenatal.  511 
causes  of,  506 
trauma  in,  506 
prognosis,  518 

secondary  degeneration  in,  509 
to  Infectious  diseases,  508 

spasms  in,  513 

suffifical  treatment  of,  978 

symptoms,  551 

traumatic  (after  birth),  509 

treatment  of,  519 


Cerebral  palsies  of  childho3d,  treatment  preTen- 

tiye  of,  519 
of  the  conyulsion,  519 
by  electricity  in.  520 
by  gymnastics  in,  520 
by  training  in,  835,  520 
tremor  in.  518 

vascular  disturbances  in,  506 
BClerosLs,  873 
syphilis,  702 

general  symptoms,  702 
special  symptoms.  702 

in  diffhse  syphilLs  of  the  oortez, 

syphilitic  dfementia,  707 
in  syphilis  of  the  base,  708 
in  syphilis  of  the  convexity ,  706 
Cerebritis,  872 

Cerebrospinal  meningitis,  208 
abortive  type,  207 
anomalous  form  of,  206 
chronic  type,  207 
complications  of.  207 
course  of,  206 
diagnosis.  208 
etiology.  203 
intermittent  type,  207 
ordinary  form  of,  205 
pathology,  201 
prognocds,  209 
mlminant  form  of,  205 
sequelae  of,  207 
symptomatology,  205 
treatment,  209 
Cervical  plexns,  surgerv  of,  1001 
Cervioo-brachial  neuralgia,  841 
occipital  neuralgia,  835 
symptoms,  835 
prognosis,  835 
treatment.  885 
Charcot  joints,  592,  639 
Cheiroepasmus,  276 
Cheyne-Stokes  respiration,  829 
Chiasm,  753 
Chiene's  method  of  determining  the  flawire  of 

Rolando,  958 
Chisels  used  in  brain  operations,  960 
Chloralism.  195 
Choked  disk,  46, 785 
Chorea,  27.  227 
chronic.  252 
electrical,  260 
gravidarum,  233 
habit.  258 
hereditary.  252 
Insaniens,  250 
pathology,  251 

treatment,  251 
intention,  27 
major,  258 
pamive,  27 
post-hemiplegic,  263 

paralytic  268 
senile,  257 
spastica,  573 
Sydenham's,  226 

convulsive  attacks  in,  239 
cutaneous  aflbctlons  in.  241 
diagnosis,  245 
duration,  242 
echolaia  in,  236 
electrical  reactions  in,  287 
endocarditis  in,  289 
etiology,  227 
face  in,  236 
handwriting  in.  235 
heart  murmurs  in,  238 
mental  state  in,  238. 239 
morbid  anatomy.  248 
movements  in,  285 
pathology,  243 
pericarditis  in,  289 
prognosis,  245 
recurrence.  242 
sensibility  in.  288 
speech  in.  236 
strength  in,  237 
symptoms,  235 
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Chorea,  Sydenham's,  temperature  in.  23$ 
tendon  reflexes  in,  240 
treatment,  246 
trophic  changes  in,  240 
urine  in.  239 

voluntary  moyements  in,  237 
Chorionitis,  901 
Choroid  riiMf,  754 
Chronic  bulbar  palsy,  657 
chorea,  252 

hydrocephalus.  343.  511,  581 
myelitis.  570.   SeeMvelitis. 
^hthalmoplegia,  786 
causes,  786 
pathology  of,  787 
spinal  muscular  atrophy,  625 
etiology,  62d 
diagnosis.  628 
pathology     and      pathological 

anatomy,  627 
prognosis,  628 
symptomatology,  625 
termination,  627 
treatment,  628 
Ciliary  muscle,  nerve  supply  of,  795 
paralvsis  of,  801 

structure  and  function  of,  795, 801 
Cilio-spinal  centre.  795 
Circle  of  Willis,  445.  448 
Circumflex  nerve,  paralysis  of,  842 
Claustrophobia,  65 
davus.  99 
Claw-like  hand,  846 
Clonic  spcum.  27 
Cocainism,  195 
etiology,  195 
pathology,  195 
prognons,  196 
symptoms,  196 
treatment,  196 
ColUculi,  385 

CGBuaesthesis,  hallucinations  of  the,  684 
Combined  paralysis  of  the  brachial  nerves,  889 
etiology,  839 
symptoms,  839 
sclerosis.  648 
diagnosis,  650 

fh>m  cerebellar  heredo-ataxia,  65C 
fVom  cerebellar  tumor,  650 
team  Friedreich's  ataxia,  650 
fh>m  myelitis,  650 
fipom  tabes,  650 
etioloey  of,  648 

patholoey  and  pathological  anatomy,  649 
prognoffls,  650 
symptomatology,  649 
treatment,  650 
Complete  conjugate  paralysis,  788 
Compression  of  brain,  988 

Cauda  equina,  653 
Concept  centre.  427 
Concepts,  494 
Concussion  of  brain,  987 

and  encephalitis,  373 
Conduction  aphasia,  410 
Congestion  of  the  optic  nerve,  758 
Coi^iigate  deviation.  787 
centre  for.  787 
from  cerebral  lesions,  788 

{torn  cerebral  destructive  lesions,  788 
from  cerebral  Irritative  lesions,  788 
in  hemiplegia,  787,  788 
ftom  )>.)ntine  lesions.  788 

from  destructive  pontine  lesions,  788 
from  irritative  pontine  lesions,  788 
lateral  paralysis,  787 

in  hemiplegia,  787,  788 
paralysis  of  upward  or  downward  movement, 
786 
Consecutive  atrophy  of  the  opUc  nerve,  762 

etiolo)?y,  764 
Consensual  reflex  contraction,  796 
Contraction  of  the  pupil,  796 

reflex  conserved  in,  796 
ContractureH,  surgical  treatment  of,  1005 
Conns  meduUariR.  651 
terminalis,  051 


Convergent  strabismus,  792 
Convolution,  angular,  395 

ascending  fVontal,  391 

dentate,  898 

ftisiform.  393 

hippocampal,  393 

Inferior  occipital,  383 

infhi-marginal,  395 

lingual,  w% 

medifrontal,  891 

meditemporal,  893 

middle  occipital,  393 

precentral,  391 

retro-insular,  386 

subtemporal,  393 

super-frontal,  891 

superior  occipital,  893 

super-temporal.  398,  423 

supra-marginal,  395 

temporo-parietal.  of  insula,  886 

transverse,  of  Heschl,  386 

uncinate,  393 
Convolutions  of  the  brain,  381 
Convulsions  of  children,  519 
treatment,  519 
symptoms  of,  509,  512 

preceding  cerebral  palsy,  512 
Convulsive  centre,  301 

tremor,  268 
Cortex,  381 

division  of.  388,  884 

extent  of,  382 

lavere  of  the,  396 

minute  anatomy  of.  395 
in  old  age.  382 

pyramidal  cells  of,  396 

surface  of,  382 

thickness  of,  381 

types  of  cells  in,  397,  398 
Cortical  hemorrhage.  445 

reflex  of  the  pupil,  808 
Cranio-rachischisis,  340 
Cranioecbisis,  340 
Cremasteric  reflex,  36 
Cretinism,  917 

etiology,  917 

morbid  anatomy,  919 

symptoms,  917 

brachycephalia,  917 
features,  918 

gait  and  movements,  917 
growth,  917 
limbs,  917 

mental  condition,  919 
muscles,  919 
skin,  919 
treatment,  920 
Crises  of  locomotor  ataxia,  640 
Crossed  diplopia.  781 

lateral  hypertrophy,  912 
Crural  monoplegia,  27 

neuralgia.  851 
Cryer's  drill,  961 
Cuneus,  390.  894 
Cutaneous  reflexes,  36 
Cycloplegla.  40.  801 

with  mydriasis,  802 
Cyclopia,  342 


DEAD  flnger,  880,  881 
Deafness,  bilateral,  807 

from  bilateral  disease  of  the  labyrinth, 

808 
from  bilateral  disease  of  temporo-sphe- 

noidal  lobes,  808 
from  symmetrical  disease  of  the  audi- 
tory nerves,  808 
of  nervous  origin,  806 

electrical  reactions,  807 
etiology,  806 
symptoms,  807 
treatment.  »08 
Defect  of  cerebellum,  developmental,  338 

of  speech.  433 
Deforcement.  29 
Descending  neuritis,  755 
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Diabetic  nenritis.  733 
Diaplomyelia,  522 
Diutemato-myelia,  522 
Diathesis,  183 
Diathetic  afi^tions,  183 
Digital  nerves,  surgery  of,  1005 
Digit!  mortui,  881 
Difiitation  of  the  pupil,  797 
mechanism  of,  797 
Dilator  iridis,  794 
Diphtheritic  neuritis,  781 
diagnosis,  732 
svmptoros,  781 
paralvsis,  222 
diagnosl8,225 
general,  225 
local,  224 

morbid  anatomy  of,  223 
poison  of,  222 
prognosis,  225 
symptoms,  223 
treatment,  225 
Diplegia  of  childhood,  510,  515 
Diplopia,  40, 777 
lateral,  780 

homonymous,  780 
crossed,  780 
monocular,  114 

tram  paralysis  of  external  rectus,  778 
inferior  oblique.  779 
inferior  rectus.  779 
internal  rectus,  778 
oculomotor  nerve,  780 
superior  oblique,  780 
superior  rectus,  779 
varieties  of,  777 
vertical.  781 
crossed,  781 
homonymous,  781 
Direct  method  of  ophthalmoscopy,  45 

reflex  contraction  of  pupil,  796 
Disease  of  abducens  nerve,  773 
of  auditory  nerve,  806 
of  brachial  plexus.  836 
of  brain.  815,  348,  444,  506 
of  cervical  nerves,  885 
of  cranial  nerves,  752 
of  conus  medullaris,  651 
of  dorsal  nerves.  847 
of  fifth  nerve,  811 
of  elosso-pharvngeal  nerve,  827 
of  hypoglossal  nerve,  832 
of  lumbar  and  sacral  plexuses,  848 
of  medulla  oblongata,  657 
of  muscles,  857 
of  nerves,  720,  752,  804.  885 
acroparsesthesia,  720 
hypenemla.  720 
causes,  720 
symptom^  720 
of  ocular  nerves.  773 
of  oculomotor  nerves,  773 
of  olfactory  nerves,  804 
optic  nerves,  752 

hyperscmia,  753 
etiology,  753 

ophthalmoscopic  appearances,  754 
prognosis,  755 
symptomatology,  755 
treatment,  755 
of  pathetic  nerve,  773 
of  phrenic  nerve,  836 
of  pneumogastric  nerve,  832 
causes  of,  828 
diagnosis,  832 
lesiona  producing,  828 
symptoms,  829 

general  symptoms,  829 
special  Rymptoms,  829 

aneosthesia  of  larynx,  830 
cardiac  symptoms,  S31 
gastric  symptoms,  831 
laryngeal  paralysis,  829 

spasm,  830 
a'sophageal  symptoms,  831 
pharyngeal  paralysis,  829 
spasm.  829 


Diseases  of  pneumogastric  nerve,  pulmonary 
symptoms,  880 
treatment,  882 
of  spinal  accessory  nerve,  828 

of  its  spinal  portion,  882 
of  spinal  cord,  521,  556,  612 
of  trigeminal  nerve,  811 
of  vagus,  828 
Dislocations  of  spine,  546,  992 
Disorders  of  sleep,  958 

treatment  of,  956 
of  smell,  804 
of  taste.  805 
Disseminated  neuritis,  726 

sclerosis,  661 
Diver's  paralysis,  575 
Dizziness,  943 

Dorsal  nerves,  diseases  of.  847 
Dorso-intercoetal  neuralgia,  847 
Double  hemiplegia,  27 

homonymous  hemianopsia,  778 
Dreams,  953 

Dropsy  of  the  brain,  343 
Dubini's  disease,  260 

Dura  mater,  affections  of  inner  layer  of.  350 
of  outer  layer  of,  348 
heematomaof,  851 
inflammation  of,  348 
layers  of,  348 
sinuses  of,  865 
Dysacusis,  808 
Dynamometer,  26 
foot,  26 
hand,  26 
Dyslexia,  440 


EBER8TALLER  on  the  convolutions.  887,  894 
on  the  insula,  386 
EchoUlia,  236,  441 

Ecker  on  the  convolutions,  885,  889  et  9eq. 
Ecstasy,  104 
Elbow-jerk,  28 
Electric  baths,  1010 
Electrical  chorea,  260 
examinations.  &7 
re-enforcement,  29 
Electrotherapeutics,  1007 
apparatus  required,  1018 
choice  of  current,  1012 
current  dosage,  1011 
duration  of  the  application,  1012 
history  of,  1007 
in  ansesthesia,  1024 
in  arthritic  muscular  atrophy,  1080 
in  brachial  neuralgias,  1027 
in  cervico-occi pi tal  neuralgia,  1027 
in  chorea  minor,  1027 
in  diseases  of  the  muscles,  1080 
in  diseases  of  the  peripheral  nerves,  1018 
in  epilepsy,  1027 
in  exopntbalmic  goitre,  1028 
in  facial  paralysis,  1021 
in  functional  neurosis,  1027 
in  hysteria,  1029 
in  intercostal  neuralflla,  1027 
in  laryngeal  paralysis,  1022 
in  locomotor  ataxia,  1017 
in  mastodynia.  1027 
method  or  making  applications,  1013 

in  abscess  or  the  brain,  tumors,  etc, 

1015 
in  the  affections  of  the  conducting 

tracts.  1016 
in  amyotrophic  lateral  sclerosis,  1017 
in  aphasia.  1015 
in  ataxic  paraplegia.  1017 
in  cerebral  hemurrnage   and  hemi- 
plegia. 1015 
in  diseases  of  the  brain,  1015 

of  the  spinal  cord,  1016 
in  inflammatory  processes,  1016 
in  mental  diseases,  1016 
in  poliomyelitis  acuta,  1017 
in  poliomyelitis  chronica,  1017 
in    progressive    muscular   atrophy, 
1017 
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Electrotherapeutics,  method  of  making  applica- 
tions in  spastic  paraplegia,  1017 
in  spinal  hemorrhage.  1016 
in  transvene  focal  affections  of  cord, 
1016 
in  motor  nerves,  1018 
in  nerves  of  the  arms  and  legs,  10122 
in  neuralgia.  1024 
in  neurasthenia,  1028 
In  ocular  nerves,  1020 
in  parsesthesias,  1024 
in  paralysis  agitans.  1027 

of  the  phrenic  nerves,  1022 
in  primary  myopathies,  1030 
in  sciatica,  1026 
in  sensory  nerves,  1028 
in  spasmodic  affections,  1022 
rdle  of  suggestion  in.  1008 
three  kinds  of  current  used,  1009 
in  trigeminal  neuralgia,  1026 
Emholism  of  brain.  467.    See  Acute  Softening  of 

Bndn. 
Bmprosthotonos.  212 
EncepbaliUs.  318, 372 
Snoephalocele,  310 
diagnosis  of,  342 
etiology  of,  341 
locations  of,  341 
maternal  impressions  in,  341 
sex  in.  841 
symptoms  of.  342 
Endemic  neuritis,  733 
Ependymitis,  318,  344 
Epilepsy.  296 

and  spastic  hemiplegia,  513 
bromides  in,  312 
convulsive  centre  in,  301 
definition,  296 
diagnosis,  302 
etiology.  299 
orandmal,  297 
hysteria  and,  302 
idiopathic,  298 
lesions  in,  301 
medical  treatment,  303 
migraine  and,  298 
operations  for,  304-311,  965 
organic,  299 
pathology,  299 
peripheral  irritation  in,  312 
petU  mat,  297 
procursive,  298 
prognosis,  303 
simulation  and.  302 
surgical  treatment  of,  965 
symptoms,  296 
Epileptiform  attacks  in  paresis,  685 
Erb's  form  of  spinal  syphilis,  709 

juvenile  form  of  muscular  atrophy,  866 
paralysis,  840 
Erect  or  upright  image,  45 
Erythromelalgia.  738 
diagnosis,  739 
pathology,  739 
symptoms.  738 
treatment,  739 
Essential  paralysis  of  children,  620 
Examination  of  the  eye.  39 

of  special  senses,  36 
Exoentnc  vision.  46 
Exophthalmic  goitre,  920 
complications,  923 

cranial  nerve  palsies,  923 
functional  nervous  disorders,  923 
insanity,  928 

spinal  cord  symptoms,  928 
trophic  changes,  923 
course,  924 
diagnosis,  924 
etiology,  920 
history.  9J0 
morbid  anatomy,  924 
prognosis,  924 
svmptoms,  920 
theories  of  the  disease,  925 
treatment,  926 
drugs,  926 


Exophthalmic  goitre,  treatment  of,  electricity, 
926 
hydrotherapy,  926 
ice.  926 
rest,  926 

surgical  measures,  926 
Experimental  tetanus,  211 
External  cutaneous  nerve,  surgery  of,  1004 
paralysis  of,  843 
popliteal  nerve,  paralyris  of,  858 
plantar  nerve,  paralysis  of,  854 
saphenous  nerve,  surgerv  of,  1005 
Extra-dural  abscess,  surgical  treatment  of,  978 
hemorrhage,  363,  981 
symptoms  of,  364,  981 
treatment  of,  865, 981 
Eyeball,  trophic  changes  in,  49 
Eyes,  primary  position  of.  776 
secondary  positions  of,  776 


FAMILY  ataxia,  646 
history.  17 
Facial  hemiatrophy,  904 
course.  906 
diagnosis,  908 
etiology,  905 
pathology.  907 
symptoms,  905 
treatment,  908 
hemihypertrophv,  908 
nerve,  surgery  of.  1000 
paralysis,  821 

central,  821  * 

diagnosis.  825 

differentiation    of  peripheral    fh)m 

central  form,  825 
of  seat  of  peripheral  lesion,  825 
double.  828 
etiology,  822 
infra-nuclear,  821 
nuclear.  821.  825 
peripheral,  821 
prognosis,  826 
supra-nuclear,  821 
symptoms,  823 
treatment,  826 

counter-irritation,  826 
drugs,  826 
electricity,  829 
spasm.  270 

diagnosis,  271 
etiology.  270 
prognoisis,  271 
symptoms,  270 
treatment.  271 
tropho-neurofids,  904 
Facio-scapulo-humeral  form  of  muscular  atrophy, 

867 
Faradic  extinction,  37 
Faradization.  1010 
Fasciola  cinerea,  393 
Fascia  dentata,  398 
Fibres  of  Oratiolet,  758 

of  Wernicke.  758 
Field  of  vision,  47 

methods  of  determining,  47 
Fifth  nerve,  diseases  of,  811 
neuralgia  of,  814 
paralysis  of,  811,    See  Paralysis, 
resection  of  second  and  third  diyisions, 
999 
Fissures,  885 

amygdaline,  389 
anterior  occipital,  393 
ape,  890.  825 
basirhinal.  389 
calcarine,  390 

ental  correlative  of,  890 

and  hlppocampal,  junction  of,  890 
callosal,  388.  390 
calloso-marginai,  390 
central,  390 
collateral,  393 
diagonal  opercular,  387 
ental  correlatives  of,  385 
exoccipital,  389 
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Fteures,  external  perpendicular,  890 
first  frontal.  391 
occipital,  393 
temporal,  892 
fourth  temporal,  892 
Ironto-marginal,  888 
hlppocampal,  893 

inferior  longitudinal  occipital,  388 
inflected,  888 
interparietal,  892 
median,  337 

frontal,  887 
occalcarine,  890 
occipital.  890,  898 
of  Sylvius,  890 
outer  perpendicular,  887 
parocclpital,  392,  394 
parietaf,  392 
parieto-occipital,  390 
partial.  385 
precentral,  387,  391 
precuneal.  388 

of  Rolando,  390 
radiating  frontal,  388 
retrocentral,  387 
second  frontal,  391 
subfrontal,  391 
subtemporal,  389,  898 
supercalloeal,  390 
supercentral,  387.  391 
8uperfit>ntal,  890 
superior  occipital,  893 

precentral,  387 
supertemporal.  393 
temporal,  292 
third  temporal,  892 
total.  385 

transverse  occipital,  888, 898 
vertical  frontal.  891 
Wernicke's.  890 
Flahrer's  aluminium  probe.  987 
Focal  illumination,  45 
Fourth  nerve,  diseases  of,  778 

paralysis  of.  709 
Fractures  ana  dislocations  of  the  spine,  546 
surgical  treatment  of,  bfio,  992 
of  skull.  984 
of  base,  985 

treatment  of,  986 
of  vault,  984 

treatment  of,  984 
FranklinizaUon,  1011 
Friedreich's  ataxia,  646 
diagnosis,  648 

from  ataxic  paraplegia,  648 
from  cerebellar  heredo-ataxia,  648 
from  cerebellar  tumor,  648 
from  locomotor  ataxia,  648 
etiolocy,  646 

pathology  and  pathological  anatomy,  647 
prognosis,  648 
symptomatology,  646 
gait,  646 
knee-jerks,  646 
nystagmus,  647 
pupils,  647 
speech.  647 
station,  646 
treatment,  648 
disease.  646 
Frontal  lobe.  891 
Functional  spasms,  270 
tremors.  280 

clinical  history  of,  280 
rates  of,  281 
Functions  of  spinal  cord,  612 
Fundus  oculi,  754 
arteries,  754 
choroid  ring,  754 
physiological  cup,  754 
scleral  ring,  754 
veins,  754 

GAIT,  19,  20 
ataxic.  21 

of  simple  weakness,  25 
spastic,  21 


Galvanic  extinction,  87 
Galvanization,  central,  1009 

subaural,  1009 
Galvano-faradization,  1010 
Gasserian  ganglion,  removal  of,  978 
Gastric  crises,  640 
Gastro-intestlnal  neurasthenia.  67 
General  &radization,  1010 

palsy,  27 

paresis,  667 

paralysis  of  the  insane,  667 
Generic  ataxia,  646 
Giant  swelling,  885 
Giddiness.  948 

Gilles  de  la  Tourette's  disease,  261 
Girdle  pain,  561 

seat  of,  561 
Gliosis,  587.    See  Syringomyelia. 
Globus  hystericus,  99 
Gl06BO>pharyngeal  nerve,  diseases  of,  827 
Golgi  on  the  cortex,  397 
Gout,  mental  disease  frt)m.  186 

nervous  affections  from,  185 
etiolosy  ot.  185 
pathology  of,  185 
prognoas  in,  188 
symptoms  of,  186 
treatment  of,  188 

neuralgia  from,  188 

neurasthenia  from,  187 

neuritis  from,  187 

spinal  diseases  from,  187 
Grand  hysteria,  98 
Qrand  mcd^  297 
Graphospasm,  276 
Graves's  disease.  920 
Gray  matter,  specific  weight  of,  882 

of  brain  in  relation  to  sex,  882 

oil,  719 

hypodermatic  injections  of,  719 
Gunshot-wounds  of  the  Drain,  986 
Gustatory  localization.  481 
Gyres.    See  Convolutions. 
Gyri  operti,  385 
Gyrus  angularis,  394 

cunei,  327 

dentatus,  393 

fomicatus,  419 

fomicis,  384 

hippocampal,  898 

infra-caliotius,  384 

super-callosal,  384 

uncinate,  393 


HABIT  chorea,  258 
blepharospasm  in,  259 
causes  of,  259 
movements  of,  259 
treatment  of,  260 
Heematoma  auris.  689 

of  tbe  dura,  351 
Hammer  palsy,  279 
Hartley's  operation  for  removal  of  the  Gaaerian 

ganglion,  979 
Headache,  927 

from  abscess,  923 
in  acute  febrile  disease,  961 
from  aneemia,  930 

associated  with  sexual  disorders,  966 
from  caries  of  the  bones  of  the  skull,  964 
from  cerebro-spinal  meningitis,  961 
classification  of,  928 
clinical  considerationi,  929 
character  of  pain,  929 
from  coarse  intra-cranial  lesions,  988 
congestive.  930 
course  and  duration,  980 
diagnosis,  936 

differential,  between  functional  and  oi^ 
ganic  headaches,  967 
diathetic,  932 

from  disease  of  frontal  sinuses,  961 
from  drugs,  962 
in  epilepsy,  934 
from  errors  of  refrtu!tion,  965 
etiology,  927 
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HeadAcbe,  etiology  of,  ages  when  most  common, 
927 
city  life,  927 
climate,  927 
education,  927 
season,  927 
sex.  927 
from  glaucoma,  985 
from  nypereemia,  980 
from  Intoxication.  982 
from  intra-cranial  aneurinns,  964 
from  malaria.  982 
from  meningitis.  930 
ftt>m  nawl  and  pharyngeal  disease,  985 
from  pacbymeningitls,  348,  981 
interna  hemorrhagica,  933 
from  poisons  in  the  blood,  981 
from  reflex  Irritation,  935 
from  tubercular  meningitis,  981 
from  tumor.  983 
frmctlonal,  929 
in  fever,  981 
in  hysteria,  984,  985 
in  influenza,  981 
in  neurasthenia,  984,  985 
in  relapsing  fever,  981 
in  smallpox,  931 
in  syphilis.  981 
in  tvphus  lever,  981 
patnological  considerations,  928 
nerves  involved,  929 
seat  of  pain,  928 
reflex,  980 

symptoms  associated  with,  986 
traumatic  980 
treatment,  987 
causal,  968 
surgical.  989,  977 
symptomatic,  987 
Head-tetanus,  212 
Hematomyella,  541 
Hemianopsia,  48,  769 
binasal.  49,  770 
bitemporal,  49 

peripheral,  769 
heteronymous,  49 
homonymous,  48,  49,  770 
causes  of,  771 
left,  770 
right,  770 
horizontal  or  altitudinal.  769 
lateral  homonymous,  49 
vertical,  769 
Hemiatrophy  of  the  face,  904 
Hemicrania,  939 
Hemiikcial  atrophy,  9u4 
hypertrophy.  908 
Hemibypertrophy,  910 
of  the  face,  908 
course  of,  910 
pathology,  910 
symptoms.  908 
Henuoinc  pupillary  inaction,  44,  802 
as  a  distant  symptom,  802 
in  basal  disease,  802 
lesions  producing  it,  802,  808 
method  of  determining,  802 
persistent,  802 
signiflcance  of,  802 
transient,  802 
Hemiplegia,  27.  455 

alternate  or  crossed.  459 

aphasia  in,  458 

arm  tvpe  of.  459 

associated  movements  in,  469 

athetosis  in,  459 

atrophy  in.  458 

choreic  movements  in,  459 

chronic  stage  of.  455 

contractures  in,  457 

double,  29 

electrical  irritability  of  muscles  in.  469 

ffait  in,  457 

nemiataxia— aphasic  type  of,  469 

inco-ordi nation  of  movement  in,  468 

leg,  sensory  type  of.  459 

mental  condition  in,  458 


Hemiplegia,  mirror- writing  in.  469 

spasmodic  movements  in,  468 

tendon-reflexes  in,  457 

tremor  in,  458 

types  of,  459 

visceral  frinctions  in,  458 
Hemorrhage  into  the  cauda  equina,  668, 654 

from  the  sinuses  of  the  dura  mater,  862,  988 

surgical  treatment  of,  983 
Hemorrhagic  encephalitis,  878 
Hereditary  ataxia,  646 

chorea,  252 

Salt  in.  254 
eglutition  in,  265 
melancholia  in,  256 
mental  disorder  in,  255 
movements  of,  254 
pathology,  256 
prognous,  257 
speech  in,  255 
symptoms,  258 
treatment,  257 

tremor.  283 
Herpes  zoster,  848 

Heschl's  transverse  convolutions.  886 
Heterotopia  of  gray  matter  of  brain,  888 
Hippus,  44, 808 
Horsley's  cyrtumeter,  958 

dural  separator,  962 
Homonymous  diplopia,  781 

hemiachromatopsia,  772 

hemianopsia,  double.  778 

lateral  hemianopsia,  771 
absolute.  771 
causes  of,  771 
complete.  771 
incomplete,  771 
Hutchinson's  pupil.  864 
Hydrencephalocele,  341 
Hydrocepbaloid,  359 
Hydrocephalus,  etiology,  344 

congenitus,  343 

course,  347 

duration,  :M7 

internus.  343.  511,531 

in  the  adult,  347 

pathological  anatomy  of,  346 

prognosis.  347 

surgery  of,  968 

symptoms  of.  346 

treatment,  347,  968 
Hydro-electric  bath,  1010 
Hydromyelocele,  527 
Hydrophobia,  215 

diagnosis.  217 

incubation,  215 

morbid  anatomy  of,  217 

preventive  inoculation.  218 

symptoms,  216 

treatment,  218 
Hyperemesis.  808 
Hypersemia  of  the  brain.  870 

of  the  optic  nerve,  758 
Hypersesthesia,  34 
Hyperageusia.  806 
Hyperosmia,  805 

Hypoglossal  nerve,  diseases  of,  832 
Hypertrophy  of  the  brain,  389 
Hypnoid  state.  129 
Hysteria.  87 

achromatopsia  in,  113 

amaurosis  in.  Ill 

amblyopia  in,  112 

anaesthesia  in.  107 

and  the  traumatic  neuroses,  181 

anuria  in,  127 

aphonia  in,  127 

astasia-abasia  in,  124 

cardiac  symptoms  in,  126 

catalepsy  In.  103 

color  fields  in.  ii3 

contractures  in.  116, 117, 122 

cough  in,  127 

deafness  in.  Ill 

diagnosiH  of,  1  id 

double  consdoosness  in,  129 

dreams  in,  128 
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Hysteria,  drags  in,  133 

dyscnromatopsia  in,  118 

ecstasy  in,  104 

electricity  in,  138 

etiology  of,  90 

geometric  aneestbesia  in,  108 

hemianeestbesia  in,  108 

bemianopsia  in.  112 

bemiplegia  in,  117 

hydrotberapy  in,  132 

hyperaostbcsia  in,  110 

byperalgesia  in,  110 

bysterogenons  zones  in,  110 

Interparozysmal,  107 

letbargy  in.  105 

loss  or  smell  in,  115 

major,  104 

massage  in,  183 

minor,  104 

monocular  diplopia  in,  114 

motor  symptoms  in,  115 

neuromlmesis  in.  111 

nigbtmares  in,  128 

nutrition  in.  107 

paialsrsis  In,  115, 116 

paraplegia  in,  117, 118 

the  paroxysm  of,  VJ 

patbology  of,  131 

phantom  tumor  In,  127 

prodromes  of,  98 

psychical  symptoms  of,  128 

pyrexia  in,  127 

reepimtion  in,  126 

segmental  aneestbesia  in,  106 

sensory  symptoms  of,  107 

somnambulism  in,  1U5 

symptoms  of,  97 

taste  in.  115 

trance  in,  106 

treatment  of,  132 

tremor  in,  122, 123 

vascular  symptoms  in,  126 

vasomotor  symptoms  in,  126 

visual  field  in,  112, 118 

visceral  symptoms  in,  125 

vomiting  in,  125 

yawning  in,  127 
Hysterical  abducens  palsy,  798 

amaurosis.  111 

blepharospasm.  793 

oonvulBlons,  96 

consciousness  in,  100 
delirium  in.  100,  103 
epileptoid  period,  99, 100 
grana  movements  in,  99. 100 
piissionate  attitudes  in,  99, 101 
periods  of,  99. 108 
prodromes  of,  98,  99 
sensory  stigmata  in,  102 
tableaux  in.  102 

oonveigent  strabismus,  793 

diplopia,  793 

fit,  aura  of,  d9 

insanity,  128 

Joints,  111 

ptosis,  793 

sleep,  106 
Hystero-epilepsy,  97,  297 
Hysterogenous  zones,  99, 101 


IDEA  centre.  427 
Idiocy,  322,  323 

education  in,  336 

patbology  of,  323-335 

symptoms,  322 

treatment,  335 
Idiopathic  epilepsy,  298 
Idiots  and  ape-liice  fissures,  827 
Incisure  preovalarie,  388 
Inco-ordi nation  of  arms,  27 

in  brain  tumor,  498 
Indirect  method  of  ophthalmoscopy,  45 
In&ntile  spinal  paralysis,  620 
Infectious  diseases,  208 
Inferior  dental  nerve,  surgery  of,  999 
Inflammation  of  brain,  372 


Inflammation  of  duia  mater,  848.   See  Pachy- 
meningitis, 
of  ependyma,  344 
of  muscles,  857 
of  nerves,  721 

pia  mater,  853.    See  LeptomeningitiB. 
Infra-orbital  nerve,  surgery  of,  996 
Ingravescent  apoplexy,  454 
Ii^uries  of  nerves,  741 
causes  of.  741 

changes  in,  after  complete  division,  748 
degeneration,  743 
in  proximal  end,  748 
neuroma,  743 
regeneration  and  union,  744 

time  necessary  for,  744 
in  the  skin  and  its  appendages. 
742 
gunshot-wounds,  742 
incised  wounds  of,  741 
treatment.  745 
electrical.  746 
medical,  745 
surgical.  745, 996 

nerve-grafUng,  746.  997 
primary  suture,  745, 996 
secondary  satare,  745, 996 
median  nerve,  747 

aneestbesia  fh>m.  747 
paralysis  fh>m,  747 
symptoms  of,  747 
of  musculo-spiral  nerve,  748 
paralysis  firom,  749 
wrist-drop,  749 
primary  symptoms  of.  742 
punctured  wounds,  742 
of  radial  nerve,  748 

aneestbesia  firom,  748 
of  sciatic  nerve,  749 

aneestbesia  from.  749 
paralysis  firom,  749 
secondary  effects  of,  742 
to  spinal  cord  fh>m  fractures  and  dislooatlons 

of  the  spine,  646 
analysis  of  symptomi  of^ 

649 
etiology,  546 
symptoms,  546 
treatment,  550 
of  ulnar  nerve.  748 

ansBstbesia  firom.  748 
paralysis  fh>m,  748 
Insanity  fVom  alcohol,  191 
tram  gout,  185 
from  lead'poisoning,  197 
firom  rheumatism,  183 
surgical  treatment  of,  978 
In  syphilitic  subjects.  708 
Insomnia,  66,  949 
etiology  of,  951 
ftinctional,  950 
symptomatic,  950 
symptomatology  of,  961 
treatment  of,  951 

by  hypnotic  drags,  952 
general,  952 

of  the  underlying  disease,  958 
Insula,  385 

anterior  portion,  385 
caudal  portion,  885 
central  fissure  of,  385 
cephalic  portion,  885 
pars  parieto-falctformis  of,  386 
pars  temporo-parietalis  of,  886 
posterior  portion,  885 
Insular  fissures.  885 

sclerosis.  661 
Intention  chorea,  27 

tremor,  27 
Intercostal  neuralgia,  847 
Internal  plantar  nerve,  paralysis  of,  854 
popliteal  nerve,  paralysis  of,  853 
saphenous  nerve,  surgery  of^  1005 
Intestinal  crises,  640 
Intra-cranial  aneurisms,  479 
symptoms  of^  479 
murmur  in,  479 


INDEX. 


1041 


IntTa-cranial  hemorrhage,  spontaneous,  surgical 
treatment  of,  961 
traumatic,  surgicai  treatment  of,  981,  968 
spinal  division  of  the  posterior  nerve  roots, 
1002 
Inverted  imRge.  45 
Iridopiegia,  40,  798 
reflex,  800 

unilateral,  800 
total,  798.  802 
Iris,  dlio^pinal  centre  of  Budge,  795 

dilator  iridis,  794 
Iris-inner  vation  sign,  44 
Iris,  nerve  supply  of,  794 

oculomotor  nerve  supply  of,  794 
reflex  to  accommodation,  43 

to  convergence,  44 
response  to  light  stimulus,  43 
S3rm pathetic  reflex,  44 
sphincter  iridis,  794 
structure  and  functions  of,  794 
sympathetic  nerve  supply  of,  795 
vascular  supply  of,  794 
Island  of  Reil. 


JACK80NIAN  epilepsy,  489 
Jaw-lerk,  28 
Jendrasnlc's  method,  28 
Jumpers,  261 

KAK-K^,  733 
Klumpke's  paralysis,  840 
Knee-jerk,  28 
metre,  30 

Lombard's,  30 
Weir  Mitchell's,  30 
phvsiology  of.  618 
reflex  arc  and  inhibitory  flbre,  619 
variations  of,  31,32 


LABYRINTHINE  dinease,  deafness  from,  806 
Laceration  of  the  brain,  987 
Lagophthalmos.  42 

Landouzy-DC'j^rine  type  of  muscular  atrophy,  867 
Landry's  paralysis.  5K3 
Lamination  of  cortex.  396 
Laminectomy,  after  treatment  in.  995 
for  spinal  caries,  553,  990 
technique  of,  993 
Laryngeal  crises,  040 

vertigo.  298 
Latah,  261 
Latent  anisocoria.  801 

regioHH  of  cortex,  432 
Lateral  diplopia.  7Hu 
crossed,  7W 
homonymous,  780 
illumination.  45 
sclerosis,  629 

diagnosis  of.  630 

etiology  in.  629 

pathology  and  pathological  anatomy  of, 

630 
prognosis  of.  630 
symptomatology  of,  690 
treatment,  630 
electricity,  630 
hydrotherapy,  630 
massage.  630 
sinus,  thrombosis  of.  366 

Bennett's  point,  867,  369 
causes  of,  366 
diagnosis.  369 
Gernardt's  symptom,  868 
symptoms  of.  3o7 
ventricles,  puncture  of,  968 
Laura  Bridgeman .  3X1 
Lead-encephalopathy,  197 
-poisoning,  196 

acute  mania  from,  197 
cerebral  atl'ectlons  in,  197 
diagnosis  of.  198 
etiology.  19t) 
hallucinations  from,  197 


Lead-poisoning,  hemiplegia  fh>m,  197 
insanity  troxn,  197 
pathology  of.  196 
peripheral  palsies  from,  196 
prognosis  of,  198 
spinal  diseases  from,  198 
symptoms  of,  197 
treatment  of,  198 
Lenticulo-striate  arteries,  445 
Leprous  neuritis,  735 
Leptomeningitis,  353 
alcoholic,  356 
diagnosis  of.  358 
differential  diagnosis  of,  859 
from  secondary  infection,  857 
infantum.  .^3 
of  base,  354 
oi  vertex,  355 

pathology  and  morbid  anatomy,  856 
prognosis  In,  361 
purulent,  353 

rigiditv  of  the  neck  in .  854 
secondary,  356 
serous,  355 
simple,  356 
spinal.  539,  533 
causes  of,  539 
symptoms  in,  539 
symptomatology  of,  358 
syphilitic,  355 
treatment  of,  361 
antipvrin  in,  361 
bromides  in,  361 
cold  in,  361 
iodides  in.  362 
mercurials  in,  863 
wet  cups  in,  361 
tuberculous.  355 
varieties  of,  353 
Lesions  of  cauda  e<iulna,  652 
compression,  653 
difTerentiation    from  lesions  due  to 

fractures  and  dislocations,  653,  654 
hemorrhage,  653,  654 
localization  of  lesions  in,  653 
neoplasms  of.  65.'),  654 
of  sacral  part  of  cord  653 
symptoms  of,  653 
table  of  symptoms,  655 
treatment,  6o6 
electrical,  656 
hydriatric,  656 
massage,  656 
surgical,  656 
of  conns  medullaris,  651 

symptoms,  GSX 
producing  Wernicke's  symptom,  802,  808 
Letnarg>',  105 
Lenticular  arteries,  445 
Light  retlex,  43 

Lingual  nerve,  surgery  of,  1000 
Lobe,  falciform.  384 

frontal,  boundaries  of.  391 

convolutions  of,  391 
limbic,  384 
occipital.  384 

parietal,  superior  portion  of.  892,  895 
inferior  portion  of,  892, 394 
Lobes  of  hemispheres,  884 
frontal.  384 
parietal.  384 
Lobulus  fusiformis,  393 
lingual  is.  393 
marginalis.  384.  395 
paracentralis.  384,  395 
Local  asphyxia.  880 
hypertrophies.  912 
palsy,  27 
snasms  270 
Ixxsali^tio'n  of  function  in  the  spinal  oord,  612- 

617 
visual,  120 
Locomotor  ataxia,  633 

ataxic  movements  of  arms  In,  685 
changes  in  |)osterior  columns,  641 
comiilications,  (»40 
course  and  tenni nation  of,  640 
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Locomotor  ataxia,  diagnofiis.  643 

from  alcoholic  pseudo-tabes,  644 
from  ataxic  paraplegia,  644 
from  cerebellar  ataxia,  644 
from  post-diphtheritic  paralTsis,  644 
from  rheumatism,  sciatica,  644 
etiology.  633 
gidt  Id.  21.  635,  636 
motor  symptoms,  634 
ocular  symptoms,  637 

Argyll-Robertson  pupil,  6S7 
blindness,  637 
cilio-spinal  reflex.  687 
external  muscle  palaies.  687 
myosis,  637 
optic  atrophy,  637 
pathology    and    pathological  anatomy, 

64U 
primary  lesions  in  the  ganglia  of  the  pos- 
terior roots,  641 
prognosis,  644 
reflex  symptoms,  637 
abdominal.  637 
bladder,  637 
cremasteric,  687 
gluteal,  637 
knee-jerk,  637 
sexual,  637 
Romberg  symptom,  634 
allochelria,  637 
girdle  sensation,  685 
pains,  635 
pareesthesisB,  635 
polyasthesia,  637 
retardation,  637 
sensory  symptoms  of,  636 
stages  of,  634 
symptomatology,  634 
tabetic  swaying,  634 
table  of  symptoms.  634 
treatment,  644 

antisyphllitic,  645 
arsenic,  645 

Bonnuzzi's  method,  645 
drugs,  644 
electricity,  644 
hydrotherapy,  644 
nitrate  of  silver,  645 
suspension,  645 
types  or,  633 

vasomotor  and  trophic  symptoms,  637 
arthropathies,  639 
Charcot  joints,  639 
dystrophies  of  Joints,  639 
fragility  of  bones.  640 
muscular  atrophy,  637 
perforating  ulcers,  637 
visceral  symptoms.  640 
crises.  640 
Lombard's  knee-jerk  metre,  30 
Long  ciliary  nerves,  795,  797 
Longitudinal  Assure,  383 
unus,  thrombosis  of,  368 
diagnosis  of.  370 
marantic  origin  of,  368 
symptoms  of;  368 
Loss  of  power  of  Internal  recti  for  convergence, 

of  sense  of  taste,  805.    See  Ageusia. 
Lumbago,  traumatic.  146 
Lumbar  plexus,  diseases  of,  848 

puncture,  969 
Lyssa,  215 


MACEWEN'S    diflterential 
note.  379 
Macrenc«phalia.  339 
etiology  of,  340 
fontanelles  in,  340 
gyri  in,  340 
skull  in,  340 
symptoms  of.  340 
Main  en  grifl'e.  846 
Malarial  neuritis,  782 
symptoms,  732 
Malformations  of  brain,  315 


cranial    percusiion 


Malformations  of  brain,  artificially  produced,  318 
ft>om  ependymitis,  818 
of  spinal  cord,  521 
Mammary  neuralgia,  847 
Maniacal  chorea,  250 
Mannkopfs  symptom,  147 
Masticatory  spasan,  272 
Mastodvnia,  847 

Mastoid  abscess,  surgical  treatment  of,  972 
Maternal  impressiuns,  341,  507 
Measurements  of  head  in  children,  967 
Mechanical  injuries  ol  nerves,  741 

vertigo,  948 
Meckel's  ganglion,  removal  of,  999 
Mendel's  dog  experiments,  142 
Median  nerve,  paralysis  o^  844 

surgery  of,  1002 
Megrim,  939 
M6niiie's  disease,  945 

etiology  and  symptoms,  946 
theories  of.  946 
Meningeal  apoplexy,  862 
symptoms  of,  363 
treatment  of,  863 
hemorrhage,  862 
causes  of,  362 
location  of,  362 
spinal,  544 
spontaneous,  362 

treatment  of,  363 
traumatic.  363 

diagnosis  of,  864 
Hutchinson's  pupil,  364 
prognosis,  365 
treatment.  865.  981.  983 
Meningitis,  348,  858.  See  Pachymeningitis,  Lepto- 
meningitis, 
spinal,  533 

surgical  treatment  of,  970 
Meningocele,  341.  525 

ttom  spina  bifida,  surgical  treatment  of,  980 
Meningo-encephalocele,  341 
-ependymitis.  343 
-myelocele,  525 

fh>m  spina  bifida,  surgical  treatment  d, 
989 
Memory  of  names  or  nouns,  427 
Mercurial  poisonine,  201 

amblyopia  from,  202 
diagnosis,  202 
etioieg>',  201 
pathology,  201 
prognosis.  202 

sensory  disturbances  in,  202 
symptoms,  201 
treatment.  202 
tremor  in.  202 
Metatarsal  neuralgia,  854 
Method  of  testing  pupillary  reactions,  795 
Meynert  on  the  cortex,  396 
Meynert's  fibres,  796,  798 
Micrencephalia,  316,  323 

absence  of  calloeum  in,  329 
aosence  of  lobes  in,  338 
alcoholism  in,  834 
ape-like  fissures  in,  825 
asymmetry  in.  328 
atavism  in,  834 
atypical  gyri  in,  328 
brain  weight  in.  325 
cleft  palate  in.  333 
club-toot  in,  334 
cortex  in,  333 

external  perpendicular,  fissure  in,  326 
extremities  in,  333 
IsBural  anomalies  in,  325 
larelip  in.  833 
leredity  in,  834 
sland  of  Reil  in,  827 
,  unction  of  crura  in,  331 
unction  of  hemispheres  in,  888 
Ife  history  in,  334 
pathology  of,  325 
pons  in,  330 
sulci  and  gyri  in.  825 
Sylvian  fissure  in,  327 
transition  gyri  in,  826 
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Micrencephalla,  treatment.  832 
Mlcrencephalia,  ZwickelwinduDg  In,  827 
Mlcrocepnalia,  323 

cranial  capacity  in,  324 

cranial  measurements  in,  325 

cranial  sutures  in,  324 

skull  in,  324 

surgical  treatment  of,  967 
Microgyria.  331 

cortex  in,  331 
Higraine,  937 

diagnosis,  942 

etioioey,  939 

pathology,  940 

prognosis,  M2 

symptomatology,  940 

treatment,  942 

constitutional,  943 
electrical,  943 
of  attack,  943 
Mimic  spasm,  270 
Mind-blindness,  437,  439 
Miryachit.  261 
Mirror  writing.  4d9 


Mogigraphia,  276 
Monocular 


tr  diplopia,  114 
Monophobia,  65 
Monoplegia,  27 
brachial.  27 
crural,  27 
Morbid  sleep.  9r>5 
Morphinism,  193 
diagnosis.  194 
etiology,  193 
pathology,  193 
prognosis,  194 
symptoms,  19  > 
treatment,  194 
Morphoea,  902 

symptoms  and  distribution,  902 
Morphology,  relation  to  nervous  diseases,  17 
Morton's  airectiou  of  the  foot,  854 

fluid,  9S8 
Morvan's  disease,  597 
course  of,  598 
pathology  of.  598 

peripheral  neuritis,  508 
prognosis  of.  599 
symptoms  of.  597 

atrophy  of  muscles.  5^ 

dissociation  of  cutaneous  sensation, 

5»7 
electrical  contractility,  596 
neuralgic  pains,  597 
painless  felon,  597 
reflexes,  596 
sphincters,  596 
ulceration,  598 
treatment  of,  599 
Motor  aphasia.  433.  434,  496 
area,  its  boundaries,  403 
its  divisions,  4(Xi 
ftinctions  of,  400 
centres,  400 
re-enforcement,  28 
Movements.  19 

Multiple  cerebro-spinal  sclerosis.  661 
atypical  forms  of.  663 
course  and  duration,  665 
diagnosis,  666 
etiology,  661 
forms  of,  661 
patholoey,  663 
prognosis,  666 

symptomatology  and  course,  661 
treatment.  666 
neuritis,  726 

course  of,  727 
diabetic,  733 
diagnosis,  731,  736 

from  anterior  poliomyelitis,  786 
from  ascending  myelitis,  786 
fh)m  locomotor  ataxia,  786 
endemic,  733 
etiology  of.  726 
follo\ving  diphtheria,  731 
following  typhoid  fever,  782 


Multiple  neuritis,  from  alcohol,  727 
finom  arsenic.  731 
firom  carbonic  oxide,  780 
ttom  lead,  730 
from  malaria,  732 
fit>m  rheumatism,  738 
firom  syphilis,  788 
history,  726 
idiopathic,  726 
of  old  age.  738 
pathology,  735 
pro^ouB,  736 
septicsemic,  733 
symptoms  of.  196, 727,  780,  731 
treatment,  737 
arsenic,  738 

coal-tar  derivatives,  787 
electricity,  788 
massage,  738 
potassium  iodide,  788 
rest,  737 
salicylates.  737 
supporting  measures,  787 
tubercular,  788 
types  of,  731 
palsy,  27 
Muscle-ferk,  33 

method  of  eliciting,  83 
Muscles,  disease  of,  857 

inflammation  of,  857 
Muscular  atrophy,  arthritic,  877 
Erb's  Juvenile  form  of,  866 
facio-scapulo-humeral  form  of,  867 
Landouzy-D6J6rine  form  of,  867 
scapulo-humeral  form  of,  866 
dystrophies,  864 
sense,  35 

methods  of  testing,  85,  86 
insufficiency,  ocular,  41 

methods  of  determining,  41,  42 
Musculo-cutaneous  nerve,  paralysis  of,  848 
surgery  of,  1005 
•spiral  nerve,  paralysis  of,  848 
surgery  of,  1008 
MusiCHSeafbess,  437 
Mydriasis,  798 
causes  of,  798 
IrritHtion,  798 
paralytic,  798 
Mydriatic  nerves,  797 
MyeUtis,  556 
acute,  559 

transverse.  556 

alkalinity  ot  urine  in,  568 
anatomical  changes,  557 
ascending  degeneration,  564 
atrophy,  558,  562 
cellulitis  in.  564 
constipation  in,  563 
contractures  and  spasms  in,  564 
course  of,  564 
cystitis  in,  564 
death  finom,  564 

descending  degeneration  In,  564 
diagnosis,  566 

fh>m  central  myelitis,  567 
finom  disseminated  myelitis,  567 
fh>m  hysterical  paralysis,  667 
(torn  LAudry's  paralysis,  567 
trom  poliomvelitis,  bffj 
firom  multiple  neuritis,  567 
firom  spinal  meningitis,  567 
disease  of  Kidneys  in,  668 
dribbling  of  urine  in,  568 
electrical  reactions  in,  558 

resistance  in,  564 
etiology,  556 
^rdle-pain  in,  561 
,  oint  disease  in,  664 
evel  of  ansesthesia  in,  661 
ocalization  of,  564 
loss  or  diminution  of,  561 
motor  nerves  in,  668 
nerve  roots  in,  558 
oedema  In,  564 
optic  neuritis.  564 
overflow  incontinenoe,  668 
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Myelltifl,  acute  transyerae.  peiiii  and  touch  in,  561 
pathology  of,  557 
priapism  in.  564 
prognosis  of,  567 
pupils  in,  562 
red  softening  in,  559 
reflexes  in,  562 
seat  of  hedsores  in,  564 
secondary  degeneration  in,  558 
sensation  in,  561 
sensibUity  in.  561 
spastic  paraplegia  in,  562 
sphincters  in,  563 
symptoms,  558 

anasthesia,  558,  559,  561 

anorexia,  560 

bedsores.  558,  560 

bladder  and  bowels  in,  560, 568 

bladder  symptoms,  559 

bullse,  558 

chills,  559 

convulsions,  559 

degree  of  paralysis,  560 

electrical  reactions,  658 

feeling  in  legs,  559 

fever,  559,  560 

girdle  sensation,  559 

Srouping  of  symptoms,  559 
eadache,  559,  560 
heaviness  of  legs,  559 
incontinence  in,  560,  568 
intellect  in,  560 
malaise.  559 
numbness,  559 

order  of  development,  559, 560 
pains  in  limbs,  559,  560 
paralysis,  558.  559,  562 

of  arms  in,  660 
premonitory  symptoms,  559 
rapidity  of  onset  in,  559 
reaction  of  degeneration,  560 
reflexes,  deep  and  superficial,  560 
respiration.  d60 
retention  of  urine,  560 
temperature,  560 
variations  in  symptoms,  659 
wasting  of  muscles,  558,  560 
weakness  of  legs,  559 
table  of  symptoms  in  lumbar,  dorsal, 

and  cervical  myelitis,  566 
temi^irature  of  the  skin,  564 
termination  of,  564 
treatment  of,  567 

care  of  the  bladder,  569 
cold  to  the  spine.  569 
derivation  by  way  of  the  legs,  569 
electricity,  570 
ergot,  568 
massage,  570 
of  bedsores,  569 
potassium  iodide,  569 
strychnine,  569 
warm  baths,  568 
wet  cups,  568 
total  loss  of  reflexes  in,  5<)3 
trophic  disturbances,  564 
white  Koftening  in,  557 
zone  of  bypertesthesia  in,  561 
upoplectiform.  559 
cnronic,  570 

anatomical  peculiarities  of,  570 
a  sequel  of  acute  myelitis,  570 
course  and  termination  of,  572 
diagnosis  of,  573 

Arom  chronic  poliomyelitis,  573 
from  compression  myelitis,  573 
fh)m  progressive  muscular  atrophy, 

673 
fh)m  spastic  mraplegia,  573 
flnom  tumor,  o74 
etiology  of.  570 
alcoholism,  570 
exposure,  570 
secondary  to  ascending  neuritis.  570 

to  meningitis.  570 
traumatism,  570 
path<dogical  anatomy  of,  570 


Myelitis,  primary,  570 
acute,  prognosis  of,  573 
symptoms  of,  571 
anaesthesia,  571 
atrophy.  571 
bladder  and  bowels.  671 
eait.  571,  572 

Heaviness  and  weakness  of  legs,  671 
pains.  571 
reflexes,  571 

resemblance  to  spastic  paraplegia,  572 
sensory  disturbances,  6/2 
treatment  of,  574 

counter-irritation,  674 
electricity,  574 
iodides,  574 
of  bedsores,  575 
rest,  674 

warm  baths,  674 
climate,  674 
forms  of.  556 
subacute,  559 
course  of.  561 
symptoms,  561 

absence  of  special  symptoms.  561 
anesthesia,  061 
paralysis,  561 
Myelocele,  527 
Myoclonus  multiplex,  268 
prognosis  of.  269 
treatment  of,  269 
Myopathies,  864 
Mysophobia,  66 
Myoflis,  798 

causes  of,  798 
Irritation,  799 
of  cerebral  origin.  798 
of  spinal  origin.  799 
paralytic,  799 
Myotonia  congenita.  873 
diagnosis  of,  876 
etiology  of,  873 
history  of.  873 
pathology  of.  876 
prognosis  of.  877 
symptomatolo^  of,  874 
treatment  of,  877 
Myotonic  reaction,  My  R,  874 
Myxopdema,  913 

difllerential  diagnosis  of,  915 
from  acnnnegaly,  915 
from  adiposis  dolorosa,  916 
from  elephantiasis,  915 
from  obesity,  915 
etiology  of,  91^ 

morbid  anatomy  and  pathology  of,  916 
prognosis  of.  915 
symptoms  of.  913 
reaturea,  913 
mental  changes,  914 
onset,  913 
skin,  914 

subnormal  temperature,  916 
treatment  of,  917 

NAMING  centre.  427,  429 
Narcolepsy,  955 
Negative  re-enforcement,  29 
Nelavan.  956 

Nerve  cells,  functions  of,  402 
injuries,  741 
-graflinp,  997 
-stretching,  997 
suture.  9W) 

primary,  996 
secondary,  996 
Nervous  deafhess,  806 

diseases  fh>m  infection,  203 

relation  to  general  medicine,  17 
dyspepsia,  67,  68 
pathology  in  general,  17 
syphilis,  099 
Neuralgia.  750 
brachial,  H41 
causes  of,  750 
cervico-brachial,  841 
cervico-occlpital,  835 
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Neoralgia,  character  of  pain  In,  751 
crural,  854 
degenerative.  817 
diaffnods.  751 
epileptiform.  816 
of  fifth  nerve.  814 

degenerative.  817 

diagnosis.  817 

epileptiform,  816 

etiologv,  814 

herpetic,  816 

prognosis,  817 

reflex,  816 

removal  of  Oasserian  ganglion  for,  978 

symptoms,  815 

of  first  or  ophthalmic  division,  815 

migratory  pains,  816 

radiation  of  pain,  816 

of  second  or  superior  maxillary 

division,  816 
tender  points.  815,  816 
of  thiid  or  inferior  maxillary  divi- 
sion, 816 
tic  convulsif,  816 
trophic  disturbances,  816 
vasomotor  disturbances,  816 
treatment.  817 
electricity.  819 
local  measures,  819 
medicinal,  817 
surgical  measures,  820 
herpetic,  816 
idiopathic,  750 
intercostal.  847 
lumbo-abdomlnal,  854 
mamma  r>',  847 
metatarsal,  854 
nerve  section  for,  820 
stretching  for.  820 
neurectomy  for,  820 
occipital,  835 
pathology.  751 
plantar,  854 
reflex.  816 

removal  of  Gasscrian  ganglion  for,  820.  978 
symptomatic.  750 
symptoms  of.  731 
tic  douloureux,  751 
treatment.  817 
trigeminal,  814 
Neurasthenia,  51 

aching  of  limbs  in,  59 
adventitious  auditory  symptoms  in,  68 
head  symptoms  in,  59 
limb-sensations  in.  59 
visual  symptoms  in,  62 
anomalies  of  visual  perception  in.  62 
appetite  in,  <>7 
apperception  in.  63 
auditory  hyperscsthesia  in,  62 
backache  in,  68 
insomnia  in.  66 
cerebral  visual  centres  in.  61 
circulatory  disturbances  in,  68 
cutaneous  hypertesthesia  in,  69 
diagnosis  of,  77,  78 
digestive  disturbances  in,  67 
disorders  of  hearing  in.  62 
of  smell  in.  63 
of  taste  in,  63 
distraction  in,  63 
dreams  in,  66 
etiolog>',  52 

fatigue  sensations  in,  57,  58 
fear  in,  65 
forms  of,  73 
giddiness  in,  58 
handwriting  in.  66,  67 
headache  in,  58 
heart-murmur  in.  69 
hyperklnwis  in.  70 
hypochondria  In,  64 
ideas  in.  (>;{ 
inattention  in.  €<i 
intellectual  elTort  in,  63 
intn>s|>ectU)n  in,  (VI 
irritability  in,  64 


Neurasthenia,  Joints  in,  70 
masturbation  in,  72 
memory  in,  63 
mental  affections  in,  64 
mental  fatig:ue  in.  63 
mictnrition  in.  71 
nerve  cells  in.  74. 75 
nosophobia  in,  64 
numbness  in.  60 
olfiMtory  hypersestheaia  in,  68 

parssthesla  in,  63 
orgasm  in,  78 
oxalates  in,  71 
palpitation  of  heart  in,  68 
parcesthesias  in,  60 

of  taste  in.  63 
pathology  of.  73.  74.  75,  76,  77 
pelvic  disease  in,  73 
perspiration  in,  70 
phosphates  in,  72 
polyuria  in.  71 
prognosis  of.  78 
psychic  disturbances  in,  63 
pupillary  phenomena  in,  62 
rest  in,  79 
retina  in,  61 
saliva  in,  70 
secretions  In.  70 
senescence  in.  77 
sexual.  72 

disturbances  in,  72 

excess  m,  72 
simplex,  55 

adventitious,  symptoms  of,  56 

essential  s>'mptoms  of,  56 

motor  symptoms  of,  56 

primary  symptoms  ol,  56 

secondary  symptoms  of.  56 

sensory  symptoms  of.  56 

symptomatology  of,  55 

tendfon  reactions  in,  56 
sleep  in,  (S 

somatic  disturbances  in,  67 
special  fears  in,  65 
speech  in,  66 
spinal  irritation  in,  69 

tendemetis  in.  60 
spontaneous  fear  in,  65 
spurious  angina  in.  68 
symptomatica.  55 
tachvcardla  in.  68,  69 
tinnitus  annum  in.  63 
tissue  changes  in,  76 
tongue  in,  67 
toxic  substances  in,  76 
terminalis,  77 
treatment  of,  79 

animal  extracts  in.  86 

antipyrin  in,  85,  86 

climate  in,  85 

diet  in.  80 

exercise  in.  85 

hydrotherapy  in,  84 

partial  rest,  79 

rest  cure.  79 

sea- voyages  in,  85 

surf-bathing  in.  85 
urates  in.  71 
uric  acid  in,  71 
urine  in,  70.  71 
vasomotor  symptoms  in.  70 
vertigo  in,  58 

visual  accommodation  in,  62 
visual  field  in.  61 
visual  disturbances  in.  61 
will  in,  64 
Neurectasy,  997 
Neurect«)my.  998 
NeuriUs,  721 
duration.  725 
etiology,  721 

Irom  carbonic  oxide,  730 
of  brarhial  plexus,  XiH 
of  circuintlex  nerve,  725,  842 
of  facial  nerve.  723.  H21 
of  median  m*r\'e,  724,  844 
of  musculo-spiral  nerve.  723,  81:) 
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Neuritig  of  ulnar  nerve,  724,  K45 

pathological  anatomy,  722 

of  Bdatic  nerve,  849 

symptomB,  722,  780 

treatment,  725 

internal  medication,  725 
local  applications,  725 
rest,  725 
Neoro-electrotherapeutics,  1007 

mimesis.  111 

retinitis,  755 
Neuromata,  789 

amputation,  739 

iklse,  740 

true,  789 

Buivical  treatment  of,  740 
Neurotic  vertieo,  948 
Neurotomy,  9^ 
Nightmare,  954 

palsy,  956 

terrors,  954 
Nocturnal  epilepsy,  298 
Nodding  spasm,  272 
Normal  electrical  reaction,  88,  39 

fundus,  754 
Nuclear  paralysis,  784 
acute,  785 
chronic.  786 
of  the  sixth  nerve,  789 
Numb  fingers,  721 
Nyctophobia,  66 
Nystagmus,  42,  793 

associated  with  other  movements,  794 

causes  of.  794 

congenital,  798 

extent  of  movements,  793 

frequency  of  movements,  793 

in  aidvanced  tabes.  793 

in  brain  tumor,  498 

in  cerebellar  tumors.  794 

in  difTUse  degenerations,  794 

in  disseminated  sclerosis.  793 

in  focal  brain  disease.  794 

in  Friedreich's  ataxia,  793 

lateral,  793 

rotary,  793 

unilateral,  793 

vertical.  793 

OBLIQUE  illumination.  46 
Object-blindness.  437,  439 
Obturator  nerve,  mralysis  of,  849 
Occipital  lobe  ana  amblyopia,  421 
and  heraianopia.  421 
and  vision.  420.  Vl\ 
Occipitalis  major  nerve,  siirgeryof,  1002 

minor  nerve,  surgery  of;  1002 
Occupation  spasms.  276 
Ocular  muscles,  associated  movements,  777 
oonvul^ons  of,  79:^ 
field  of  fixation,  777 
paralysis  of,  777 

general  symptoms,  777 

altered  carriage  of  the  head,  777 

diplopia.  777 

false  projection   of  the  field  of 

vision,  /77 
primary  deviation,  777 
secondary  deviation,  777 
vertigo,  777 
strabismus,  777 
physiological  action  of,  776 
spasm  of,  792 
three  pairs  of.  776 
nerves,  diseases  of,  773 
palsies,  777 

from  contracted  pupil,  790 
from  diabetes.  782-791 
fh)m  dilated  pupil.  790 
from  diphtheria,  782-791 
from  influenza,  782-791 
from  injuries,  782-791 
from  lesions  in  the  region  of  the  cavernous 
sinus.  790 
in  the  region  of  thei  phenoidal  fissure, 
782,790 


Ocular  palsies,  from  ophthalmoplegia,  790 
from  poisons,  782-791 
in  disseminated  sclerosis,  791 
in  Friedreich's  ataxia,  791 
in  paretic  dementia,  791 
in  tabes,  791, 786 

differentiation  from  palsies  du6  to  le- 
sions of  the  nerves  themselves,  791 
prognosis,  791 

in  nuclear  palsy,  792 
in  peripheral  and  baaal  palsies,  792 
proptosis,  790 

from  rheumatism,  782-791 
their  significance,  788 
treatment,  792 
electrical,  792 
mechanical.  792 
medical,  792 
surgical,  792 
Oculo-fiacial  group,  776 
motor  nucleus,  778 

nerve,  anatomy  of,  778 

diseases  of,  773 
paralysis.  789 

as  a  distant  symptom,  789 
In  diphtheria,  790 
double,  790 

from  nuclear  disease,  790 
from  meningitis,  790 
in  non-syphilitic  tabes,  790 
in  syphilis,  790 
peeuao-ptosis,  790 
ptosis  as  a  distant  symptom,  789 
with  crossed  hemiplegia,  790 
from  disease  of  the  corpora  quad- 

rigemina,  789 
from  nuclear  disease,  789 
recurrent.  788 
CEsophageal  spasm,  275 
OlfiEustory  hallucinations,  805 
localization.  430 
nerves,  diseases  of,  804 
Olivary  bodies,  defective  development  of,  338 
Operative  myxaniema,  916 
Operculum,  385 
Ophthalmoplegia,  40.  781, 784 
acute.  705 
chronic,  786 
externa,  784 
interna.  784,  802 
total,  40,  785 
unlversa.  785 
Ophthalmoscope,  45 
Opisthotonos.  212 
Optic  atrophy,  762 

diagnosis,  760 

of  primary  atrophy,  768 
of  secondary  atrophy.  768 
of  consecutive  atrophy.  768 
pathology  and  pathological  auatomy,  768 
prognosis,  768 
significance  of,  764 
symptomatology,  766 

appearance  of  nerve,  766 
visual  changes,  766 
treatment,  769 
centres,  cortical,  420 

primary,  753 
chiasm,  752 
disk,  45 

normal,  45 
nerve. 752 

diseases  of.  752 
hypencraia,  liTA 

intermediary  and  peripheral  fibres  of,  758 
normal  relations.  752 
papillo-raacular  bundle  of,  753 
structure,  752 
vascular  supply,  752 
neuritis,  755.    See  Papillitis, 
appearance  of  nerve  in.  760 
cnoked  disk,  755 
course  and  pn)gnosis,  760 
descending.  755 
diagnosis  of,  760 
etiology.  7')7 
intra-ocular,  755 


INDEX. 


1047 


optic  neuritis,  neuroretinitis,  755 
orbital,  755 

pathology  and  pathological  anatomy,  761 
significance  of,  758 
svmptomatology  of,  759 
theories  of.  755 
treatment,  761 
vision  in,  760 
oculomotor  reflex,  796 
path,  its  divisions,  422,  491 

termination  of,  in  corpora  geniculataand 

optic  thalamus,  753 
visual  radiations.  753 
Orbital  optic  neuritis,  761 
Orthotonos,  212 

Oscillations  of  head  and  trunk  in  normal  walk,21 
of  normal  walk,  21 
of  foot  in  the  normal  walk,  22 
Osteoplastic  resection  of  skull,  961 
Ottuematoma,  689 
Otitic  abscess,  876,  971 
Oxaluria,  72 
Oxyecoia,  808 


PACHYACRIE.  891 
Pachymeningitis.  348 

counter-irritation  in,  349 
external,  348 

of  children,  350 
headache  in,  348 
hemorrhagic,  851 

diasnosis  of,  352 
hemorrhagic,  pathology  of,  851 
hemorrhagic,  spinal,  539 
surgical  treatment  of,  971 
hypertrophica  cervicalis,  588 

symptoms  of.  588 
internal  spinal,  589 
internal  cerebral,  850 
ossific,  318 

purulent  external,  348 
spinal,  533,  538,  539 
surgery  in,  350 
syphilitic,  352 
traumatic,  349 
treatment  of,  349 
tuberculous.  352 
Painiul  tubercle,  surgical  treatment  of,  995 
Pain  sense,  'A\ 

methods  of  testing,  35 
Palsy.  27 

general.  27 
local.  27 
multiple,  27 
Palmus.  261 
Pantomime.  436 
Pantophobln,  66 
Papillitis.  4C..  7.V) 

appearance  of  nerve  In,  760 
course  and  prognosis,  760 
diagnosis.  7tjo 
etiology,  757 
significance  of.  758 
svmptomatology  of,  759 
theories  of,  755 
treatment,  761 
vision  in,  760 
Pam'sthesia,  34 
Paresis,  27 
Parageusia.  806 
Paragraphia.  4:».  440 
Paralexia.  \\\(i,  43k,  440 
Paralysis,  27 
agitans.  2H8 

diagnosis.  293 
duration,  2HU 
etiology.  289 
morbid  changes  in,  291 
I)athology.  290 
i)ronnoMs,  290 
symptoms,  2X8 
treatment,  294 
tn»mor  in.  2S8 
anterior  crural  nerve,  849 
auditory  nerve.  8iM> 
brachial  plexus.  8:i9 


ParalyslB,  brachial  nlexus,  diagnosis,  841 
etiology,  839 
symptoms,  839 

in  ascending  neuritis,  889 
in  Klumpke's  paralysis.  840 
in  paralysis  fh>m  fhicture  or  dis- 
location of  the  humerus,  840 
in  paralysis  of    the  lower  arm 

type.  840 
in  paralysis  fh>m  morbid  prooessa 

in  the  neck,  840 
in  paralysis  of  the  upper  arm 

type.  840 
in  primary  brachial  nenrltis,  889 
treatment,  841 
in  cervical  myelitis.  562 
in  dorsal  myelitis,  562 
in  lumbar  myelitis,  562 
of  ciliary  muscle,  801 
of  circumflex  nerve,  842 
of  convergence,  40,  788 
of  external  cutaneous  nerve,  848 
ocular  muscles,  777 

general  symptoms.  777 

altered  carriage  of  head,  777 

diplopia.  777 

fklse    projection  of  field  of 

vision,  777 
primary  deviation,  777 
secondary  deviation,  777 
strabismus,  777 
vertigo,  777 
method  of  examination,  780 
special  svmptoms,  777 

paralysis  of  external  rootua, 
778 
of  inferior  oblique,  770 
of  inferior  rectus,  779 
of  internal  rectus,  778 
of  oculomotor  nerve,  780 
of  superior  oblique,  780 
of  superior  rectus,  779 
varieties  of.  781 

of  basal  palsies.  782 
of  cerebral  palsies,  784 
of  orbital  'and     peripheral 
palsies,  782 
plantar  nerve,  854 
popliteal  nerve.  853 
of  Bicial  nerve,  821 
of  fifth  nerve,  811 

crossed  paralysis  of,  813 
diagnosis  of.  813 

difforentlation   ftom  neural- 

iria  813 
of  locality  of  lesion,  818 
etiology.  811 
symptoms,  812 
treatment,  813 
of  fourth  nerve,  789 

in  basilar  meningitis,  789 
in  cerebellar  disease,  789 
in  tumor  of  the  pineal  gland,  789 
isolated  paral>'sis,  789 
together  with  paralysis  of  the  third, 
789 
of  hypoglossal  nerve.  832 
diagnosis,  833 
etiolog>',  832 
prognosis.  834 
symptoms,  83^{ 
treatment.  834 
of  the  internal  plantar  nerve,  851 

popliteal  nerve,  8.)3 
of  larj-nx,  829 
of  median  nerve.  844 
of  muscnio-cutancous  nerve.  843 
of  musculo-spiral  nerve,  843 
of  obturator  nerve,  S49 
of  pathetic  nerve,  7«'J 
of  (lerforans  Ciusseril.  H43 
of  penmeal  nerve,  8r>3 
of  pharynx,  829 
of  phrenic  nerve.  «.^ 
of  posterior  thoracic  nerve.  842 
of  sciatic  nerve.  s.');i 
of  sixth  nerve.  789 
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Fualyiis  of  sixth  nerve,  as  a  direct  symptom,  789 
lis  a  distant  symptom,  789 
association    witn    paralysis  of   the 

ilEiclal.  789 
hasilar,  789 
nuclear,  789 

occurring  with  hemiplegia,  789 
of  small  sciatio  nerre,  854 
of  spinal  portion  of  spinal  accessory  nerye,882 

symptoms,  832 
treatment,  832 
of  superior  gluteal  nerve,  849 


of  supra-scapular  i 
of  third  nerve,  789 


nerve,  2:42 


as  a  distant  symptom,  789 
apparent  ptosis,  790 
ptOBis  as  a  distant  symptom,  789 
with  crossed  hemiplegia,  790 
from  disease  of  the  corpora 

quadrigemlna,  789 
from  nuclear  disease,  789 
in  diphtheria,  790 
douhle,  790 

from  nuclear  disease,  790 
from  meningitis,  790 
in  non-syphllltic  tabes,  790 
in  syphlUs,  790 
of  tongue,  882 

from  Infra-nuclear  disease,  888 
from  nuclear  disease.  883 
from  supra-nuclear  disease,  833 
of  trochlear  nerve,  789 
of  ulnar  nerve,  845 
spastic,  27 
Paralytic  convergent  squint,  40 

dementia,  667 
Parkinson's  disease.  288 
Paramimia,  436,  440 
Paramyoclonus,  268 
Paraphasia,  436, 488,  440 
Paraplegia.  27 

of  childhood,  511,  517 
Paresis,  667 
Paretic  dementia,  667 

ascending  form.  674. 694,  695 
circular  form  of,  680 
diagnosis,  695 

differential,  from  "  syphilitic 
paresis,"  syphilitic  demen- 
tia, 696,  697 
differentiation  from  alcohol- 
ism, 697 
lead  encephalopathy,  697 
tumor,  697 

from  neurasthenia,  696 
duration,  690 

in  males  and  females,  691 
of  the  depressive  iorm,  691 
of  the  expansive  form,  691 
of  the  simple  demented  form, 
691 
etiology,  667 

general  symptoms  common  to  all 
forms    of   the    established 
disease,  680 
mental  phenomena,  680 
physical  plienomena,  680 
diplopia,  681 
Kait,  681 

handwriting,  681 
knee-jerks,  681 
movements,  681 
muscular  weakness,  680 
myosls,  681 
ptosis,  681 
reaction  of  pupili>  to  light, 

681 
spasmodic  twitching,  681 
speech,  681 
tremor,  680 
unequal  pupils,  681 
pathology  and  itathological  anatomy,  691 
autoloxin,  U93 
brain  tissue,  692 
cells  of  Deiters.  692 
changes  in  bloodvessels,  692 
changes  in  the  ealvarium,  691 


Paretic  dementia,  pathology  and  pathological 

anatomy,   changes  in  the 
dura,  691 
chang^  in  lymphatic  supply, 

692 
changes  in  the  nerve  cells,  092 
changes  in    the    peripheral 

nerves,  695 
changes  in  vascular  supply, 

692 
convolutions,  692 
oord  changes,  698, 694 
descending  degeneration,  698 
ependymins,  692 
fissures,  692 

fluency  of  disease  of  poste- 
rior columns  in  paresis,  695 
hemorrhagic    pacbymeniDgi- 

tU,  691 
interstitial  processes,  698 
leptomeningitis.  691 
Mendel's  dog  experlment8,693 
meningo-encephalitis,  691 
cedema   of  membranes  and 

brain,  692 
parenchymatous  changes,  698, 

694 
pathology    of    the    tabetic 

form,  694 
proliferation  of  the  conoeo- 

tive-tissue  elements,  092 
proliferation  of  the  neurog- 
lia, 692 
spider  cells.  692 

Sphilis  and  paresis,  698 
eories  of  the  nature  of  the 
pathological  process,  698 
toxic  agents  and  paresis,  60S 
toxine  of  syphilis  as  a  cause 

of  paresis,  693 
ventricles,  692 
weight  of  brain,  692 
prognosis,  695 
relation  of  the  lesions  to  the  symptoms, 

695 
remissions,  690 
causes  of,  690 
diurnal,  690 

l^al  responsibility  during,  690 
of  long  duration,  690 
problems  presented  bv,  690 
summary  of  symptoms,  683 

general  somatic,  trophic,  and  vis- 
ceral symptoms,  687 
bedsores.  689 
blebs.  689 
circulation,  687 
digestion,  688 
ecchymoees.  689 
epistazis,  689 
ha>matoma     of     the 

ear.  689 
hematemesis,  659 
hemorrhage  from  the 

bowel,  689 
herpetic  eruptions,689 
metrorrhagia,  689 
muscular  wasting,  689 
nutritive  changes,  688 
perforating  ulcer,  689 
purpuric  blotches,  689 
respiration,  688 
secretions.  688 

perspiration,  688 
saliva.  688 
urine,  688 
skin.  689 

tAche  cdrebrale,  689 
temperature,  688 
trophic  changes  in  the 

bones,  6^9 
trophic  changes  in  the 

joints.  689 
ulcers,  689 

vasomotor  weakness, 
689 
motor  symptoms,  685 
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Paretic  dementia,  motor  symptoms,  seizures,  685 

apoplectiform  attacks, 

685 
epileptiform  attacks, 

685 
hysteriform.  687 
sequelae  of,  686 
temperature     follow- 
ing. 686 
tetaniform,  687 
speech  disturbances,  685 
weakness,  tremor,  ataxia, 
685 
psychic  symptoms,  688 

anomalies  of  the  coensos- 

thesis,  684 
anomalies  of   conscious- 
ness, 684 
anomalies  of  the  special 

senses.  684 
crimes  by  paretics,  684 
delusions,  684.  685 
hallucinations,  684 
illusions,  684 
loss  of  Inhibitory  control, 

684 
losses,  683 

perversions  of  the  moral 
sense,  684 
quantitative      and      qualitative 

changes,  683 
sensory  symptoms,  687 
ataxic  pains.  687 
cutaneous  sensibility.  687 

general  and  special,  680 
eadache,  687 
neuralgia,  687 
smell,  687 
taste.  687 
vision,  687 
surgical  treatment  of,  978 
symptoms  and  course  of,  671 

course  of  the  depressive  form,  680 
delusions  of  belittlement,  679 
delusions  of  physical  ills,  679 
delusions  of  spiritual  ills,  679 
depressive  delusions,  679 
hallucinations,  679 
hypochondriaHis,  679 
melancholia,  679 
mental  depression,  679 
silent  excitement.  680 
first  stage  of  ihe  established  disease.  676 
symptoms  of  the  exjpansive  form,  676 
transition  from  initial  period,  679 
of  simple  or  uncomplicated  form, 

680 

loHs  of  memory,  680 
quiet  dementia  in,  680 
initial  peritHl  of,  672 

apoplectiform  attacks,  675 
appearance,  672 
delusions  of  grandeur,  677 

examples  of,  677 
dementia.  673 
destrnctivenesR,  679 
diurnal  variation  of   symptoms, 

67;') 
duration  of  the  initial  period,  675 
eating  and  drinking,  673 
essential    features  of  the  initial 

period,  675 
epileptiform  attacks,  675 
emotions,  (>73 
excitement,  679 
expansive    state   without    well* 

murlced  deluAions.  678 
extravHgunt  enterprises,  674 
facial  expression,  678 
forget  fu  I  nesi<.  673 
headaches,  072 
hyiK)ch<)n(lria8is,  676 

iu<igment,  677 
: nee-jerks,  674 
mania,  ♦579 
melancholy.  676 
mental  condition.  672 


Paretic  dementia,  initial  period  of,  moral  nature, 
674 
motor  excitement,  679 
movements,  674 
neuralgic  pains,  672 
obficemty,  678 
physical  conditions,  672 
reflexes,  674 
restlessness,  679 
sensibilities,  673 
sexual  excess,  674 
silent  excitement,  679 
sleep  disturbances,  674 
speech,  673 
temporary  remissions  during  the 

initial  period,  675 
termination  of  the  initial  period, 
676 
prodromal  stage,  672 
period  of  AiUy  developed  disease,  676 
second  stage  of  established  disease,  683 
aphasia,  682 
bedsores.  683 
bladder  and  bowels,  683 
delusions,  682 
dementia,  682 
features,  682 
movements,  682 
speech.  682 

trophic  disturbances,  68S 
stages  of  the  Ailly  develoi^ed  period,  676 
third  stage  of  the  estsblisned  disease^  698 
bedsores.  688 
contractures.  683 
dementia,  683 
hematomata,  683 
treatment,  697 
antipyrine,  698 
baths,  696 
bedsores,  698 
feeding,  698 

feeding  of  bedsores,  698 
hypnotics,  697 
rest  cure,  697 
Parietal  lobe,  392,  395 
Parosmia,  805 
Partial  rest  cure,  79,  85 
Passive  chorea,  27 

tremor,  27 
Patellar  reflex,  28 
Pathetic  nerve,  anatomy  of,  774 
diseases  of.  773 
origin  of,  775 
paralysis  of.  789 
Peduncles  of  the  callosum.  384 
Percussion  note  in  brain  abscess.  379 
Perforans  Casserii,  paralysis  of,  843 
Perimeter.  47 
Peripheral  neuritis,  726 
in  the  aged,  733 
vision,  46 
Personal  history.  18 
Peroneal  nerve,  paralysis  of,  853 
PetU  mat,  297 

Phantom  tumor.  32.  127,  275 
Phenomena  of  nutrition,  36,  87 
Photophobia,  66 
Phospnaturia,  72 
Phrenic  nerve,  diseases  of,  836 
Physical  basis  of  words,  494 
Physiological  cup.  754 
Piano-player's  cramp,  279 
Pituitary  Dody.  tumor  of.  479 
gland,  ftmction  of,  898 

rdle  of  its  secretion  in  nervous  nutrition, 

893 
structure  of,  893 
Plantar  neuralgia,  854 

reflex.  36 
Pli  courbi,  396 
Pleuroethotonos,  212 
Pneumogastric  nerve,  diseases  of,  828 
Poisoning  from  arsenic,  200 
ftom  lead,  196 
flrom  mercury.  201 
Poliencephalitis  corticalls,  'M2 
inferior,  372 
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PoUeucephalitis  iDferior  acuta,  660 
cnronica,  657 
superior,  872 
acuta,  785 
chronica,  786 
Poliomyelitis,  620 
acute,  620 

course  of,  622 
diagnosis  of,  623 

from  cerebral  palsies,  623 
from  rickets,  628 
etioloey.  620 
pathoToffy,  622 
prognosis.  623 
symptomatology,  621 
treatment,  624 

of  acute  stage,  624 
of  chronic  stage,  624 

electricitv  in.  624 
massage  in,  624 
anterior,  620 

subacute  and  chronic,  624 
of  adults.  624 

differentiation  from  multiple  neuri- 
tis, 624 
from  progressive  muscular  atro- 
phy, 624 
treatment  of,  625 
Polyneuritis,  726 

Polymyositis,  subacute  progressive,  857 
Pons,  defective  development  of,  838 
Popliteal  nerves,  surgery  of,  1004 
Porencephalia,  817,  319 
pathology  or  319,  510 
symptoms  of.  322,  511 
Porencephalus,  319.  510 
Posterior  cervical  nerves,  resection  of,  1000 
sclerosis,  633 

thoracic  nerve,  paralysis  of,  842 
tibial  nerve,  surgery  of,  1004 
Postero-lateral  central  arteries,  446 

-mesial  central  arteries,  44<i 
Post-operculum,  885 

•hemlpleglc  chorea.  263 
-paralytic  chorea,  263 
Posture.  19 

Pott's  disease,  laminectomy  for,  558,  990 
Prefh>ntal  region.  432 
Preoperculum,  385 
Pressure  sense.  34 

methods  of  testing,  34 
Prevost's  symptom.  7H7 
Primary  lateral  sclerojis,  629 
optic  atrophy,  762 

etiology  of,  762 
paretic  dementia  of,  764 
spinal  lesions  of,  762 

Friedreich's  ataxia,  763 
injuries  of  the  cord.  764 
insular  sclerosis,  763 
lateral  sclerosis.  763 
locomotor  ataxia,  762 
centres,  753 
position  of  the  eyes.  776 
spastic  paraplegia.  629 
visual  ganglia,  753 
Procursive  epilepsy,  297 

Prognosis  of  paralyses  of  the  spinal  nerves,  855 
Progressive  facial  hemiatrophy,  904 
general  paresis.  667 
muscular  atrophy,  625 
diagnosis,  628 

from  amyotrophic  lateral  scler- 
osis, 628 
from  diffuse  myelitis,  628 
from  lead-poisoning.  628 
from  local  atrophy,  628 
from  neuritis,  628 
from  pachymeningitis  cervicaUs, 

62S 
from    the   progressive    muscular 

dystronhies.  628 
from  syringomyelia.  628 
etiology.  C>2ii 
pathology  and  pathological  anatomy 

of.  0-27 
prognosis  of.  628 


Progrenlve  muscular  atrophy,  lymptomaiology 
of,  625 
termination  of,  627 
treatment  of,  628 
type  of  Aran-Duchenne,  625 
dystrophies,  864 
neurotic  atrophy,  871 

diagnoeu  of,  872 
etiology  of,  871 
pathological  anatomy  of,  878 
prognons  and  treatment  of,  873 
symptoms  and  course  of,  871 
spastic  ataxia,  648 
Propositionizing  centre,  434 
Prosopalgia.  814 
Pseudo-bulbar  palsy,  657 

-general  paralysis  from  lead,  197 
-muscular  hypertrophy,  864 
course  of,  866 
diagnosis  of,  870 
etiology  of.  868 
pathological  anatomy  of,  868 
prognosis  of.  871 
symptoms  of,  864 
treatment  of,  871 
-ptosis,  790 
Ptosis,  42 

as  a  distant  symptom,  789 

fh>m  disease  of  the  corpora  quadrlgemlna, 

789 
flnom  nuclear  disease,  789 
matinal,  42 

with  crossed  hemiplegia.  790 
Pudic  nerve,  surgery  of,  1005 
Puerperal  tetanus,  213 
Puncture  of  the  lateral  ventricles,  968 

of  spinal  membranes  in  the  lumbar  region, 

969 
of  subarachnoid  space,  969 
Pupil,  43.  794 

reflex  arc,  796,  797 

centripetal  portion  of,  797 
centrifugal  portion  of,  798 
Meynert^B  flbres,  798 
Argyll-Robertson,  43.  800 
Pupil,  cerebral  cortex,  reflex  of,  808 
changes.  795,  797 

due  to  abeyance  of  brain  function,  797 
cerebral  irritation,  797 
disease  of  eye  or  optical  deitets,  797 
drugs,  797 
localized  cerebral  lesion  in  spedal 

centres  or  tracts.  797 
spinal  or  sympathetic  lesion,  797 
consensual  reflex  action  of,  796 
contracted.  43 
contracting  centre  of.  796 
contraction  of,  796,  798 
dilated,  43 

dilating  centre  of.  797 
dilatation  of.  797,  798 
direct  reflex  action  of.  795 
in  cervical  myelitis,  562 
in  disease,  797 
in  epilepsy,  801 
inequality.  801 
latent  anlsocorla,  801 
equilibrium  of,  43 
Hutchinson's,  364 
indirect  reflex  action  of,  796 
immobility  of,  and  trifacial  ansosthesia,  803 
inequality  of.  799 
in  locomotor  ataxia,  799 

Argyll-Robertson  symptom,  800 
converse  of  Argyll-Robertson  symp- 
tom, SOO 
loss  of  accommodative  reaction,  801 
loss  of  light  reaction,  800 
loss  of  reaction  to  accommodation  in, 

800 
reflex  iridoplegla.  800 
unilateral  reflex  Iridoplegla,  800 
measurement  of,  795 
normal,  795 

in  paralvtio  dementia,  801 
inequality  of,  801 
interior  ophthalmoplegia,  801 
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Pupil,  in  paralytic  dementia,  irregalar,  80t 
pupillary  reactions,  801 
loss  of  accominodation,  801 

of  reflex  dilatation  to  cutaneous 
stimulation,  801 
reflex  iridoplegia,  801 
position  of,  795 
reactions  of.  795 
shape  of.  795 
size  of.  795 
skin  reflex  of.  797 
varying  inequality  of,  799 
Pupillary  reactions,  method  of  testing,  795 
Pupils,  associated  action  of,  797 


QUADRANT  anopsia.  771,  773 
hemianopsia.  771,  773 
Quadrate  lobule,  419 
Qualitative  change.  37 
Quantitative  change,  87 
increase.  37 
decrease,  37 


RABIES,  215 
RachischisU,  340 
Radial  nerve,  surgery  of,  1003 
"  Railway  spine,"  135 
Ram^n  y  Cajal  on  the  cortex,  398 
Raynaud's  disease.  880 
diagnosis  of,  884 
duration  of,  883 
etiology  of.  881 
history  of.  880 
pathology  of,  884 
prognosis  of,  885 
symptoms  of,  881 

constitutional,  883 
local.  881 
treatment  of.  885 
Reaction  of  degeneration,  38.  39 

diagnostic  value  of,  39 
Rectal  crises,  (>40 

spasm.  27.') 
Recurrent  oculomotor  paralysis,  788 
Red  softening,  4ii9.  554.  557 
Re-enforcement,  electrical,  29 
motor,  28 
negative.  29 
sensory.  28 
Reflex  arc  of  pupil.  796,  797 

centripetal  portion  of,  797 
centrifugal  portion  of.  798 
Meynert'8  fibres  of,  798 
Iridoplegia,  SOO 
verUgo.  918 
Relative  frequency  of  paralysis  of  the  ocular 

muscles.  792 
Removal  of  Gasserian  ganglion,  978 

Meckel's  ganglion,  999 
Renal  crises,  640 
Risus  sardonicus,  212 
Rest-cure.  79-82 

iKxly-weight  in,  83 
calisthenics  in,  84 
drugs  in.  82.  83 
electricity  in,  81 
isolation  in,  80 
massage  in.  81 
passive  movements  in,  84 
8we«1i»>h  movements  in,  84 
Retro-bulbar  neuritis.  7G1 
acute.  7rti 

etiology  of,  761 
chroDic,  7«U 

etiology  of,  761 
tolmcco.  762 
toxic  causes,  762 
pathology  of.  762 
triMitineiit  of.  762 
-pharyngenl  abscess,  991 
Rheumatic  chorea.  1H4 
hemiplegia.  l*^i 
insanity.  18.T 
meninidtis,  1H4 
multiple  neuritis,  733 


Rheumatic  nervous  aflfectlons,  183 
diagnosis  of.  185 
etioloey  of,  183 
patholoffy  of,  185 
prognosu  of,  185 
symptoms  of,  183 
treatment  of,  185 
neuralgia,  184 
neuritis.  184 
spinal  cord  diseases.  184 
Right  temporal  lobe,  432 
Romberg  symptom,  20,  634 
Romberg's  spasm,  272 
Rongeur's  forceps,  959,  960 
Rose's  operation  for  removal  of  the  GasMriaa 
ganglion,  978 
tetanus,  212 


SACRAL  plexus,  diseases  of,  848,  853 
Saltatoric  spasm,  261 
diagnosis  of.  263 
prognosis  of.  263 
symptoms  of,  261.  262 
Saturday-night  palsy,  723,  844 
Saturnine  pseudo-general  paralysis,  197 
Scapulo-humeral  form  of  muscular  atrophy,  866 
Schmaus's  experiments  in  concussion,  142, 148 
Sciatic  nerve,  paralysis  of,  858 

neuritis,  849 
Sciatica.  849 

diagnosis  of,  851 
etiology  of.  849 
prognosis  of,  851 
symptoms  of,  850 
treatment  of.  852 

constitutional  measures,  852 
counter-Irritation.  852 
drugs.  852 
electricity,  852 
immobility,  852 
local  measures,  852 
massage.  852 
nerve  stretching,  852 
Weir  Mitchell's  method,  852 
Scleral  ring,  754 
Scleroderma.  900 
course  of,  902 
diagnosis  of,  904 
etiology  of.  901 
pathology  of,  903 
symptoms  of,  901 
treatment  of,  904 
Scleroma  adultorum,  901 
Sclerosis  of  the  brain,  373 
Scrivener's  palsy.  276 
Seamstresses'  cramp.  279 
Secondary  atrophy  of  optic  ner>'e,  762 
etiology  of,  764 
degeneration.  457.  462 
positions  of  eyes,  776 
Senile  chorea.  257 

tremor,  283 
Sense  of  temperature,  35 
Sensori-motor  functions  of  motor  area,  417 
Sensory  aphasia,  433,  437 
localization.  415 

nerve  roots,  intra-splnal  division  of.  1002 
pathways  In  cord,  416 

In  tillet.  416 
re-enforcement.  28 
regions  of  cortex.  415 

pathways  to,  416 
representation  in  the  cortex,  417 
the  limbic  lobe.  417 
Septlciemic  multiple  neuritis,  733 
Shaking  palsy.  288 
Shingles,  848 
Short  ciliary  nerves,  794 
Sick  headache.  939 
Siderodromophobia.  66 
Sinus  thnnnbosis,  3<W> 
Sinus&i  of  the  ilura  mater.  365 
Sixth  nerve,  diseases  of.  7?.i 
Skin  reflex  of  pupil.  797.  803 

effect  of  HCi'tion  of  fifth  nerve,  808 
inth  for,  8(K) 
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Bleep.  949,  958 

aisoraers  of,  953 
drunkenness,  955 
morbid,  955 


^187,  956 


Small  sciatic  nerre,  paralysis  of,  854 
Smell,  affections  of,  804 
Smith's  cramp.  279 

Softening  of  brain,  467.    See  Acute  Softening 
Brain, 
of  spinal  cord,  554 
Somnambulism,  105. 955 
Soal-bllndness,  437,  439 
Spoflm,  27 
clonic,  27 
of  larynx,  830 
of  levator  palpebrse,  793 
of  pharynx,  829 
of  ocular  muscles,  792,  793 
of  tonffue,  275 
tonic.  27 
Spasms,  ftinctional.  270 
Spasmodic  convergent  strabismus,  792 
strabismus,  792 
tabes  dorsalis,  629 
wry-neck,  272 

etiology  of,  273 
morbid  anatomy  of,  274 
prognosis  of,  274 
symptoms  of.  273 
treatment  of.  274 
Spastic  diplegia  of  childhood,  510,  515 
pathology  of.  511 
symptoms  of,  615 
gait  in  hysteria,  24 

oscillations  of  the  foot  in,  24,  25 
hemiplegia  of  cnildhood,  609,  513 
age  of  acquired,  510 
atrophy  and  sclerosis  in,  510 
cysts  in,  510 
ftiequency  of,  509 
from  meningitis,  510 
from  tumor.  510 
from  vascular  disease,  510 
morbid  anatomv  of,  510 
porencepbalus  in,  510 
symptoms  of,  513 
paralysis,  27 
paraplegia.  629 

of  childhood,  511,517 
symptoms  of,  517 
spinal  paralyMs,  629 
Specific  gravity  of  brain  and  spinal  cord,  882 
Speech,  mechanism  of,  432 
Sphincter  iridis,  794 
Sphincters,  centres  for,  651 
Special  fears,  65 
Spina  bifida,  523 

and  hydrocephalus,  531 
bladder  and  rectum  in,  531 
causes  of,  529 
clinical  history  of,  529 
diagnosis  of,  532 
morbid  anatomy  of,  524 
occulta^  528,  529 
paralysis  in,  531 
pelvic  cysts  from,  528,  531 
prognosis  of,  533 
sacral  forms  of,  528 
surgery  of,  988 
treatment  of,  533 
Spinal  abscess,  552.  991 

accessory  nerve,  diseases  of,  828,  832 
surgery  of,  1000 
spasm,  272 
arthropathies.  592,  6.39 
caries.  534,  537,  538.  539,  550 
diagnosis  of,  553 
etiology  of.  551 
laminectomy  for.  553,  990 
symptoms  of,  557 
treatment  of,  553 
centre  for  anal  sphincter,  651 
for  vesical  sphincter,  651 
cord,  612 

ana'mia  of,  555 

anterior  columns  of,  612,  614 


of 


Spinal  cord,  anterior  columns  of,  horns  of,  614 
motor  ganglion  cells  of,  614 
artefkcts  of,  521 
blood-supply  of,  620 
cell  gronp«  In  anterior  horn  of,  614 
cervical  enlargement  of,  612 
Clarke's  column  of,  618 
columns  of,  612 

of  GoU  and  Bardach,  612,  614 

ofTUrck.  612,  614 
crossed  pyramidal  tracts  of,  618, 614 
crossing  of  sensory  fibres  in,  614 
direct  cerebellar  tract  of.  618, 614 

pyramidal  tract,  614 
distribution  of  motor,  sensory,  trophic, 

and  reflex  centres  through  the  cofd, 

615,  616.  617 
embrvology  of,  528 
focal  lesions  of.  615,  616,  617 
Qowers's  tract,  613, 614 
gray  matter  of,  612 

Sunshot  wounds  of,  990 
emorrhage  into,  541 
heterotopia  o^  521 
hypereemia  or,  555 
inflammation  of,  556.    See  Myelitis, 
knee-jerk.  618 
lateral  columns  of.  618,  614 
lesions  of  the  cauda  equina  and  of  the 
lumbo-sacral  enlargement,  618 

of  the  motor  tracts.  618 

anterior  horns,  618 

producing  ansosthesla  to  pain  and 
temperature,  618 
Lissauer's  tract,  613 
localization  of  system  diseases  of,  615 
lumbar  enlargement  of,  612 
malformations  of,  521 
membranes  of,  620 
posterior  columns  of,  612, 614 
reflex  centres  of,  618 

relations  to  spinal  canal  and  vertebrtt,t612 
r^tive  proportion  of  the  gray  and  white 

matter  in  the  enlaigements  of,  618 
segments  of,  612 

ftinctions  of,  615,  616. 617 
softening,  554 
spurious  heterotopia,  512 
structure  of,  612 
surgery  of,  988 
system  diseases  of,  614 
trophic  centres,  618 

centres  for  muscles,  614 
tumors,  599 

types  of  spinal  paralysis,  618 
vasomotor  centres.  613 
drainage,  969,  990 
hemorrhage,  M4,  990 
etioloe^  of.  543 
morbid  anatomy  of,  545 
non-traumatic.  542 
symptoms  of,  543 
traumatic.  542 
treatment  of,  545 
injuries,  546 

leptomeningitis,  533,  537,  539 
localization.  613-617 
myosis,  799 
nerves,  prognosis  of  paralysis  of,  855 

treatment  of  paralysis  of.  855 
pachymeningitis.  588.  534,  538 
and  leptomeningitis,  533 
caries  in,  534,  537 

causes  of,  534 

cold  in.  ;»34 

diagnosis  of,  5.39 

infection  in.  534 

morbid  anatomy  of,  535 

myelitis  in,  535 

pathology  of,  534 

prognosis  of,  540 

secondary  degenerations  in.  535 

stages  of,  539 

symptoms  of.  537 

syphilis  in,  534,  537 

trauma  in,  534 

treatment  of,  540 
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SpiDal  spastic  pample{?ia  in  children  fh>m  in- 
herited syphilis,  714  j^mA 
syphilis.  709 

cerebral  complications  in,  711 
cord  changes,  711 
Erb's  symptom-eroup,  711 
meningo-myelitis,  711 
pathology  of,  711 
precocious  spinal  syphilis,  711 
symptoms  or,  709,  710 
tumors,  599 

medical  treatment  of,  610 
surgical  treatment  of,  610,  998 
Spontaneous  fear,  65 
Stasophobia,  66 
Status  epilepticus,  298 
Stiilicidium,  42 
Strabismus,  spasmodic,  792 
Structure  and  functions  of  the  spinal  oord,  612 
Struma  exophthalmica,  920 
Subacute  progressive  polymyositis,  857 
complications  of,  859 
course  of,  858 
diagnosis  of,  862 
duration  of,  860 
etiology  of,  857 
pathology  and  morbid  anatomy  of, 

860 
prognosis  of,  863 
symptoms  of,  858 
treatment  of,  863 
Subarachnoid  puncture,  969 
Subaural  galvanization.  1009 
Subdural  hemorrhage.  362.  364,  982 

treatment  or,  365,  983 
Suboperculum.  3S5 
Sulci,  384.    See  Fissures. 
Sulcus  extremis,  390 
Sulcus  paracentralis,  388 

meaialis,  388 
Sunday-morning  paralysis,  723,  844 
Superior  gluteal  nerve,  paralysis  of,  849 
Supra-orbital  nerve,  surgery  of,  998 
Supra-ficapular  nerve,  i)aralysis  of,  842 
Sur&ce  temperature,  36 
Surgery  of  brain.  957 

access  to  brain,  960 
appearance  of  the  brain,  962 
closure  of  the  dura,  961 

of  the  opening  in  the  skull,  964 
completion  of  the  operation,  964 
control  of  hemorrhage,  962 
drainage  in.  963 
marking  the  bone,  969 
osteoplastic  resection,  961 
position,  959 

recognition  of  the  motor  centres  by  fara- 
dization. 963 
removal  of  portions  of  the  brain,  963 
secondary  operations,  965 
technique  or.  957 

disinfection  of.  958 
determination  of  the  fissures,  958 
trephining  in,  960 
of  nerves,  91)5 
of  iieripheral  nerves,  996 
of  spinal  cord,  9S8 
Sway,  19 

antero-dcxtral,  20 
backward.  20 
forward,  20 

in  locomotor  ataxia,  20 
normal,  20 
Sydenham's  chorea,  227 
Symmetrical  gangrene,  880 
Sympathetic  ptosis,  71K) 
Symptomatic  disorders,  i»27 

neurasthenia,  55 
Syphilis  of  nervous  system,  699 
acquired,  700 

precocious  nervous  syphilis,  700 

fre<iuency  of,  700 
time  of  appearance  of  symptoms, 
700 
affections  arising  fh>m  altered  nutri- 
tion. 713 
arising  fh>m  moral  shock,  718 


Syphilis  of  nervous  system,  cerebral,  702 
general  symptoms,  702 
special  symptoms,  702 

in  syphilis  of  the  base,  708 
in  ^rphilis  of  the  convexity, 

in  syphilitic  dementia,  707 
degenerative   changes   in  gam- 
mata,  699 
diagnosis,  714 

by  the  "  thempentic  test,"  717 
difference  between  nervous  syph- 
ilis and  degenerative  <<<ifftaiffw 
occurring  in  syphilitic  subjects, 
700 
differentiation  of  diffbse  syphilla 
of  the  cortex  ttom  paretic  de- 
mentia, 696,  715 
general  subacute  character  of  the 
;  affection,  715 

I  history  of  primary  sore,  714 

I  multiplicity  of  lesions,  714 

I  of  cerebral  syphilis,  715 

of  spinal  syphilis,  716 
I  of  syphilis  of  nerves,  717 

peculiar  progress  of  the  symp- 
toms, 715 
etiology,  701 
I  ftinctional  nervous  diseaiies  in,  712 

Inherited,  700,  714 
I  time  of  appearance  of  symptoma, 

701 
new  formations  of  syphilis,  699 
peculiarities  of  syphilitic  lesions,  699 
prognosis  of,  717 
spinal,  709 

Erb's  form  of  spinal  syphilis,  709 
symptoms  of,  709 
symptoms  of,  701 

forms  of  nervous  syphilis,  701 
multiplicity  of,  701 
symptom  groups,  701 
syphilil!  of  the  nerves,  712 
of  the  cranial  nerves,  712 
of  the  spinal  nerves,  712 
angina  pectoris,  713 
chorea,  7i:J 
hysteria,  713 
syphilitic  neurasthenia,  718 
tissues  primarily  aflRscted  by  syphilis, 

699 
treatment,  718 
duration  of,  719 
hypodermatic  injections,  719 
inunction.  717 
iodides.  717 
mercurials,  717 
Syphilitic  insanity,  708 
neuritis.  733 
spondylitis,  714 
Syphllophobia,  709 
Syringomyelia,  587 

absence  of  symptoms  in,  593,  596 
areas  of  sensory  loss  in,  589,  591 
ataxia  in,  593 

atrophy  of  muscles  in,  590,  591 
atypical  forms,  592,  593 
changes  of  skin  and  nails,  592 
course  of,  593 
diagnosis  of,  596 

fh)m  cervical  pachymeningitis,  596 
fh>m  focal  myelitis,  596 
flrom  leprosy,  596 
fh>m  Morvan's  disease,  596 
firom  neuritis,  596 

from  progressive  muscular  atrophy,  596 
firom  tumors,  596 
dissociation  of  cutaneous  sensation  in,  589 
fibrillar}'  contractions  in,  592 
fragility  of  bones  in,  592 
joint  changes  in,  591,  592 
latent  form  of,  51)3 

loss  of  sense  of  pain  and  temperature  in,  569 
most  common  ty}>e  of,  588 
muscular  weakness  in,  592 
origin  of  cavity,  587 
painless  felon,  b'Jtl 
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Syiingomvelia,  jiains  in,  591 
patbolofilcfl 


[cal  anatomy,  593 
prognosis  of,  597 
pupils  in,  598 
scoliosis  in,  590,  592 
spastic  paralysis  in,  593 
Btracture  of  the  cavities,  598,  594,  595 
symptoms  of,  588 
treatment  of,  597 
tremor  in,  592 
trophic  disturbances,  592 
System  diseases  of  spinal  cord.  614 

TABES  dorsalis.  633 
Tabetic  form  of  paretic  dementia,  694 
T&che  cerebrale,  854,  375 
Tachycardia,  68,  69 
Tactile  sense.  33 

table  of.  33.  34 
Taste,  affections  of,  885 

nerves  concerned  in,  805 
Technique  of  spinal  surgery,  993 
Telegrapher's  cramp,  279 
Temperature  sense,  35 

methods  of  testing,  85 
Tempero-sphenoidal  abscess,  877, 978 
Tendo-Acbillis  jerk,  28 
Tendon  reactions,  27 

methods  of  el  citing,  29,  SO 
notation  of,  32 
relations  to  cord  levels,  32 
theories  of,  28 
Terminal  neurasthenia,  77 
Test  letter?,  46 
Tetanin,  211 
Tetano-tozine,  211 
Tetanus.  209 

bacillus  of,  210 
death  from,  212 
diagnosis  of,  213 
etiology  of.  209 
of  head,  212 
hydrophobicus,  212 
immunization,  214 
morbid  anatomy  of,  211 
mortality  in,  213 
neonatorum,  212 
puerperal,  213 
pulse  in,  212 
respirations  in,  212 
surgical  measures  in,  214 
symptoms  of.  211 
temperature  in.  212 
treatment  of.  214 
Tetany,  219 

course  of,  222 
diagnosis  of,  222 
etiology  ot.  219 
pathology  of,  222 
symptoms  of.  220 
treatment  of,  222 
Thalamus  and  sensation,  419 
Thermal  sense.  35 

methods  of  testing,  35 
Thermo-anfesthesia  in  syringomyelia,  589 
Third-nerve  diseases  of,  773 
Thomsen's  disease,  K73 
diagnosis  of,  876 
etiology  of.  873 
history  of,  873 
pathology  of.  876 
prognosis  of,  877 
symptoms  of,  874 
tonic  spasm,  874 
mechanical  excitability  of  muscles, 

874 
electrical  reactions,  875 
treatment  of,  877 
Thrombosis  of  brain,  467. 
sinuses,  365 
causes  of,  365 
chronic  otorrhcea  and,  366 
diagnosis  ot.  369 
general  Ryraptomsof,  366 
prognosis  of,  370 
septic,  366 


Thrombosis  of  brain,  special  symptoms  of,  866 
surgical  procedure  in,  870.  974 
treatment  of,  870,  974 
trephining  in,  870,  974 
Thyroid  extract  in  cretinism,  920 
in  myxoodema.  917 
gland,  trophic  affections  associated  with  dis- 
ease of,  913 
Tic  convulsif.  816 
douloureux,  814 
rotatoire,  272 
Tinnitus  aurium,  808 
causes  of,  80H 
diagnosis  of.  810 
prognosis  of,  810 
symptoms  of,  M)9 
treatment  of,  810 
of  cause,  810 
of  symptoms,  810 
Tobacco  amblyopia,  761 
Tonic  spasm,  27 
Topophobia,  66 
Touch  squint,  34 
Toxic  affections.  183 
amblyopia,  761 
vertigo,  947 
Trajectones  of  the  normal  walk.  21 
Trance,  106 

Transverse  myelitis,  556.    See  Myelitis. 
Trauma  in  ncrvoutt  diseases,  185 
Traumatic  hysteria,  158 

achromatopsia  in,  168 
aneesthesia  in,  158-162 
circulatory  disturbances  in,  168 
contractions  in,  166 
digestive  disturbances  in,  168 
dyschromatopsia  in,  163 
gait  in,  165 

geometrical  anaesthesia  in,  162 
nemianaesthesia  in,  161 
hyperoisthesia  in.  165 
hyperH!Sthetic  zones  in,  165 
hysterical  attack  in.  166 
hysterical  Joint  in,  167 
hysterogenous  zones  in,  167 
motor  symptoms  in,  165 
peculiarities  of,  158 
reflexes  in,  168 

respiratorv  disturbances  in,  168 
sensory  stigmata  of,  158 
spasm  in,  166 
tremor  in,  166 

trophic  disturbances  in,  168 
visual  disturbances  In,  168 
intra-cranial  hemorrhage,  863,  981 

surgical  treatment  of,  865, 961, 96^ 
lumbago,  140 

attitude  in,  147 
knee-jerk  in,  147 
meningeal  hemorrhage,  863 
neurasthenia,  148 

aural  symptoms  in,  154 
circulatory  disturbances  in,  156 
digestive  disturbances  in,  156 
electrical  changes  in,  155 
salt  in,  154 
Insomnia  in,  150 
menstruation  in.  157 
mental  symptoms  in,  150 
motor  symptoms  in,  154 
pupils  in,  154 
reflexes  in.  155 

respiratory  disturbances  in,  156 
sensory  symptoms,  151 
sexual  symptoms,  167 
symptoms  of.  149 
tremor  in.  155 

trophic  disturbances  in,  155 
urinary  symptoms,  157 
visual  disturoanoes  in,  151, 152, 158- 
neurosis,  169 

symptoms  of,  169. 170 
nervous  affections,  135 
diagnosis  of,  176 
patholoey  of.  141, 142, 148 
prognosis  of.  79 
simulation  of,  176, 177 
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Traumatic  Derrous  affections,  symptoms  of,  145 
treatment  of,  188 
sclerosis,  170 

diplopia  in,  172 
etiology  of,  171 
handwriting  in.  173 
mental  symptoms,  171 
motor  symptoms  in,  178 
nystagmus  in,  172 
pathology  of,  170 
reflexes  in,  173 
sensorv  symptoms,  172 
special  senses  in.  172 
symptoms  of,  171 
tremor  in,  173 
spinal  sclerosis.  174 

symptoms  of,  175 
diagnosis  of,  175 
Treatment  of  paralysis  ot  the  spinal  nerves,  855 
Tremor,  27 

alcoholic,  191 
classiflcation  of,  282 
from  lead,  198 
Itnctional,  280 

diagnr^is  of.  284 
pathology  of.  283 
prognosis  of,  286 
treatment  of,  286 
hereditary,  283 
hysterical,  122 
intention,  27 
mercurial,  202 
neurasthenic,  57 
passive,  27 
senile,  2K3 
toxic.  282 
Trephining,  960 
Trigeminal  cough ,  276 
neuralgia.  814 
diagnosis,  817 
etiology  of,  814 
migratory  pains,  816 
of  inferior  maxillary  division,  816 
of  ophthalmic  division,  815 
of  superior  maxillary  division,  816 
ocular  neuralgia,  815 
prognosis  of,  817 
radiation  of  pain  in.  816 
removal  of  Gasserlan  ganglion  for,  987 
symptoms.  815 
tendfer  points  in,  815,  816 
ticconvulsif,8l6 
treatment  of,  817 
electricity,  819 
local  measures,  819 
medicinal,  817 
surgical  measures,  820 
trophic  disturbances,  816 
vasomotor  disturbances.  816 
nerve,  diseases  of,  811 
paralysis,  81 1 

crossed  paralysis  of  fifth  nerve,  818 
diagnosis  of.  his 

differential  diagnosis  from  neuralgia, 

813 
of  locality  of  let>ion,  818 
etiology  of,  811 
symptoms  of,  812 
treatment  of,  813 
Trismus,  212 

Trochlear  nerve,  diseases  of,  773 
Trochlearis  palsy,  789 
Trophic  diseases  associated   with  pathological 

changes  in  the  thyroid  gland,  913 
Trophoneuroses,  880 
Tubercular  multiple  neuritis,  733 
Tumors  of  cms,  498 
of  baml  ganglia,  497 
of  base  of  brain.  498 
of  brain.  470.    See  Brain  Tumor. 

surgical  treatment  of,  976 
of  Cauda  equina,  653, 654 
of  cerebellum,  499 
ataxia  in,  499 
gait  in,  500 
of  corpora  quadrigemina,  496 
of  corpus  callosum,  493 


Tumors  of  frontal  lobe,  487 
of  gyrus  fomicatus,  493 
of  gyrus  marginalis,  493 
of  hlppocampal  gyrus,  493 
of  island  of  Reil,  493 
of  median  surface,  493 
of  medulla,  498 
of  motor  area,  489 
of  nerves,  739 

diagnosis  of,  740 
etiology  of,  740 
multiple  neuromata,  789 
neuroma,  739 
false,  739 
structure  of,  739 
neuroma,  true.  789 
surgical  treatment  of.  995 
symptoms  of.  740 
treatment  of,  740 
of  occipital  region,  491 
of  operculum.  493 
of  parietal  region,  490 
of  pons,  496 

of  sacro-coccygeal  region,  congenital,  528 
of  spinal  envelopes  and  of  the  cord  itself^  509 
classlflcation  of,  bOO 
course  and  duration  of,  607 
diagnosis  of,  609 
from  caries,  610 
from  chronic  myelitis,  610 
from  hysterical  neurasthenia, 

609 
fh>m  neuralgia,  609 
from  neuritis,  609 
fh)m  pachymeningitis,  610 
from  rheumatism,  609 
of  location,  609 
differentiation  of  tumors  of  the 
meninges  from  tumors  of  the 
cord, 608 
etiology  of.  599 
initialstage  of,  602 


pathology  of,  600 
relative  freqi] 


iquency  of  the  differ> 
ent  forms  of,  601 
stages  of  602 
symptoms  of.  601 

anaesthesia,  605 

ana-sthesia  dolorosa,  606 

atrophy  of  muscles,  607 

bedsores,  606 

Brown-S^quard's  paraly8iB,605 

cord-pains,  603 

electrical      excitability      oi 
wasted  muscles,  607 

girdle  pain.  603 

headache,  607 

hypersesthesia,  605 

ot  destruction  of  cord.  602 

of  irritation  of  cord.  602 

optic  neuritis,  607 

pain,  603 

pain  in  tubercle,  604 

para«thesia,  604 

paralysis,  605 

priapism,  606 

pupils  in,  607 

radiations  of  pain,  604 

reflexes,  606 

root-pains,  603 

spasm.  604 

vomiting,  607 

when  in  the  cauda  equina.  600 

when    in    cervical  enlarge- 
ment, 605,  606 

when  in  dorsal  cord,  606 

when  in  lumbar  enlargement, 
606,606 

when  in  lumbar  and  sacral 
segments,  609 

when  in  upper  cervical 
ment,  606 
treatment  of.  610 

medicinal.  610 

surgical,  610, 998 
of  Sylvian  fissure,  493 
temporal  region,  493 
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Tumon  of  thalamus.  497 
Typhoid  neuritis,  732 

symptoms  of,  732 


ULNAR  nerve,  paralysis  of,  845 
surgery  of.  1003 
Uncus,  898 
Unequal  pupil.  799 
Unilateral  reflex  iridoplegia,  800 
Uraemia,  188 

convulsions  in,  189 

diagnosis  of,  189 

ett^ogy  of,  188 

hemiplegia  from,  189 

patholoffy  of,  188 

prognosis  of.  190 

symptoms  or,  188 

treatment  of,  190 
Urethral  crises,  640 
Utterance  centre,  434 

VARYING  inequality  of  pupils,  799 
Veins,  cereoral,  448 
inferior  cerebellar,  449 
middle  cerebral,  449 
of  Galen,  449 
8upercerebral.449 
superior  cerebellar,  449 
Sylvian,  449 
Verbal  amnesia,  440 
Vertical  diplopia.  781 
crossed,  781 
homonymous,  781 
Vertigo.  948 

clinical  considerations  of.  945 

diagnosis  of,  948 

etiology  of,  944 

from  cardiac  and  vascular  disturbances ,  947 

from  disecue  of  the  ear,  945 

ftom  intra-cranial  disease,  948 

in  M6nidre's  disease.  945 

of  mechanical  origin,  948 

etiology  and  symptoms  of,  946 
prognosis  of,  946 
theories  of.  946 
treatment  of,  916 
of  neurotic  origin,  948 

pathology  of,  944 
prognosis  of,  948 
of  reflex  origin,  948 


Vertigo,  of  toxic  origin,  947 
treatment  of;  949 
Vesical  crises,  640 
Vision  of  fixation,  46 
Visual  acuteness,  47 

centres  for  space,  light,  and  color,  422 

localization,  420 

path.  752 

radiaUon,  753 

tract.  491 
Von  Grsefe  sign.  42 


WAKING  numbness.  721 
Wasting  palsy,  625 
Water  on  the  brain,  343 
Watson's  experiments  in  concussion,  142 
Weir  Mitchell's  knee-jerk  metre,  80 
Wernicke's  symptom,  44,  802 

as  a  distant  symptom,  802 
in  basal  disease,  802 
lesions  producing  it,  802, 808 
method  of  eliciting,  802 
penistent,  802 
significance  of,  802 
transient,  802 
White  matter,  weight  of,  882 

softening,  554,  557 
Wilder  on  the  convolutions,  887, 888 
Word-blindness.  437,  496 
and  hemianopsia,  489 
concepts,  495 
deafhess,  437,  440,  496 
pictures,  495 
Wounds  of  the  brain,  986 

of  nerves,  745.  996 
Wrist-drop  from  musculo-spiral  paralysis,  728.  848 

-jerk,  28. 619  ^     .  *-. 

Writer's  cramp,  276 

diagnosis  of,  278 
etiolosy  of,  276 
patholoey  of,  278 
prognosis  of,  278 
symptoms  of  277 
treatment  or,  279 


yELLOW  soOenlng,  469,  557 
y  WICKELWINDUNG.  327 
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